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DEVICES, SYSTEMS AND METHODS OF CAPTURING AND DISPLAYING
APPEARANCES

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application is Continuation-in-Part of U.S. Application No. 13/088,369, filed
April 17,2011, which is a continuation of U.S. Application No. 11/817,411, now patent 7,948,481,
issued May 24, 2011, and which was a National Phase Application of PCT International
Application No. PCT/IL06/000281, International Filing Date March 1, 2006, which claims the
benefit of U.S. Provisional Application No. 60/656,884, filed March 1, 2005, and U.S.
Provisional Application No. 60/656,885, filed March 1, 2005. This application further claims the
priority benefit of U.S. Provisional Application No. 61/738,957, filed December 18, 2012. The

entire disclosures of all of the above listed applications are incorporated herein by reference.

BACKGROUND

1. Field

[0002] The invention relates generally to imaging and display systems and, more
particularly, to monitors, and interactive displays, e.g., in retail and/or service environments,
medical or home situations, video conferencing, gaming, etc. Specific implementations relate to
making a flat panel display appear as a mirror. Another specific implementation relates to
making a flat panel display provide a video of a person looking at his eyes to create an eye to

eye video conference.

2. Related Art

[0003] Customers may shop for consumer articles, for example, apparel such as clothes,
¢.g., shirts, pants, coats and other garments, as well as shoes, glasses, and/or any other items or
products, such as cosmetics, furniture and the like. Shopping normally takes place at a shopping
facility, for example, retail stores. Prior to making a decision which article to buy, a customer
may try on various articles (e.g., apparel, cosmetics) and/or pose with other background articles
(e.g., furniture), and may view for each trial a user-appearance in front of a mirror, which may be
located, for example, at a trial area of the retail store. For example, the customer may try on a

first article, e.g., a suit, and view for that first trial his/her user-appearance in front of the mirror.

1
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Then, the customer may try on a second article, ¢.g., another suit. The customer may then need to
memorize his/her user-appearance from the first trial in order to perform a mental comparison
between the first article and the second article, thereby to evaluate which of the two articles
might be a better fit for the customer.

[0004] Unfortunately, since the customer may try on numerous articles and/or since the
second trial may take place a considerable amount of time after the first trial or even at a
different store, the customer may not be able to recall his/her appearance for each trial and may
therefore be required to repeatedly retry articles, e.g., items of apparels, previously tried on. This
may result in a frustrating and inefficient shopping experience.

[0005] The conventional mirror (i.e., reflective surface) is the common and most reliable
tool for an individual to explore actual self-appearance, in real time. A few alternatives have
been proposed by prior art around the combination of a camera and a screen to replace the
conventional mirror. However, these techniques are not convincing and are not yet accepted as a
reliable image of the individual as if he was looking at himself in a conventional mirror. This is
mainly because the image generated by a camera is very different from an image generated by a
mirror.

[0006] When a user looks at himself in the mirror, what he actually sees is the reflection
of himself as if he was standing at a distance that is double the distance from him to the mirror.
This is illustrated in Figure 5A, wherein the user standing at distance D1 sees himself at a
distance equal to twice D1. Similarly, as shown in Figure 5B, a user standing at distance D2 will
see himself at a distance 2xD?2. In addition, the angle of the user’s Field of View (FOV) changes
when the user changes the distance, ¢.g., gets closer, to the mirror. The FOV is limited by the
specular reflecting angle (B) from the mirror to the user’s eye and to the edge of the visible image
on all sides of the mirror (four sides for a rectangular or square mirror). In Figure 5B the bottom
of the vertical FOV is illustrated as double the angle (B) formed by the lines connecting the
user’s eyes to the bottom of the mirror and reflecting to the user’s shoes. Consequently, as
illustrated in Figure 5B, when the user approaches the mirror, the FOV angle increases, which is
why he continues to see the same size reflection (FOV1 < FOV2), so that the user actually sees
himself roughly at the same size, but closer. This is a noticeable difference from a camera,

wherein as the user gets closer to the camera, he appears larger in the image. This is mainly
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because the FOV of a camera is fixed and is determined mainly by the size of the camera lens, or
focal length.

[0007] There are other phenomena to note regarding reflection of a mirror. For example,
when the user approaches the mirror, the reflection of his eyes will always stay on the same
virtual line into the mirror. Conversely, depending on a camera’s height, as the user gets closer to
the camera, the user’s eyes may appear at different levels. Another difference from a camera is
that when one looks at a mirror, one's image appears to be reversed (e.g., if one raises one's right
hand, his left hand will appear to go up in the mirror). However, a mirror does not "swap" left
and right any more than it swaps top and bottom. A mirror reverses the forward/backward axis
(i.e., what’s in front of the mirror appears to be behind the mirror), and we define left and right
relative to front and back. Also, because the image in the mirror is virtual, the mirror can be
smaller than the full body and the user will still see the reflection of his full body. The reason is
that the specular reflection (in Figure 5A the angle of incidence B equals to the reflection angle
B) can increase the effective field of view while the user approaches the mirror. Moreover,
although the mirror is a two dimensional object, the user sees his appearance in three
dimensions.

[0008] For at least some of the reasons noted above, so far no system has been provided
for imitating a mirror convincingly. Imitating a mirror can have many applications in retail and
other fields, and opens the possibility of incorporating real life experiences with virtual life

experiences, such as sharing on social networks and other mobile technologies.

SUMMARY

[0009] Some demonstrative embodiments of the invention include devices, systems
and/or methods enabling appearance comparison.

[0010] According to some demonstrative embodiments of the invention, a system
enabling appearance comparison may include at least one interactive imaging and display
station. The station may include, for example, a mirror display device capable of operating in
either or both a mirror or a display mode; an imaging device to capture one or more appearances
from a field of view in front of the mirror-display device; and/or an image control unit to select
the mode of operation the mirror display device according to a user command. The mirror

display device may be in the form of a flat panel TV, wherein during mirror mode the TV
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presents a transposed live video feed from the camera, while during display mode it presents a
transposed video taken at an earlier time and fetched from a memory.

[0011] According to some demonstrative embodiments of the invention the image control
unit may include an input device to receive the user command.

[0012] According to some demonstrative embodiments of the invention, the image
control unit may include a storage device to store data of one or more images which may
correspond to one or more appearances.

[0013] According to some demonstrative embodiments of the invention, the mirror-
display device may be capable of being partitioned into at least first and second simultaneously-
displayable frames. The first frame may be selectably operable, for example, both in a mirror
mode and a display mode. The second frame may be operable, for example, in a mirror mode.
[0014] According to some demonstrative embodiments of the invention, the imaging
device may be capable of capturing three-dimensional images of appearances.

[0015] According to some demonstrative embodiments of the invention, the mirror-
display device may be capable of displaying images of appearances at predefined sequences.
[0016] According to some demonstrative embodiments of the invention, the image
control unit may be able to selectively enable a user access to images of appearances authorized
to the user, ¢.g., based on user-identifying data received from the user.

[0017] According to some demonstrative embodiments of the invention, the at least one
interactive imaging and display system may include two or more interactive imaging and display
stations able to communicate over a network. For example, the two or more stations may be able
to communicate between each other data representing images of appearances.

[0018] According to some demonstrative embodiments of the invention, the image
control unit may control the mirror-display device to display, ¢.g., during the display mode, one
or more images corresponding to the appearances. The one or more images may include, for
example, one or more mirrored appearances. The mirrored appearances are obtained by
transposing the images or video feed obtained from a camera to generate images and video that,
when presented on a monitor, resembles an appearance in a mirror.

[0019] According to some demonstrative embodiments of the invention, a method
enabling appearance comparison may comprise using a mirror mode of operation of a mirror-

display device capable of being selectably operated in either a mirror or a display mode;
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capturing an image corresponding to an appearance of a first trial in front of the mirror-display
device; storing the image of the first trial; selecting the display mode of operation of the mirror-
display device; and/or retrieving the image of the first trial and displaying the image on the
mirror-display device.

[0020] According to further embodiments, methods and apparatus are provided utilizing

a camera and a flat screen display to create a convincing mirror appearance.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The subject matter regarded as the invention is particularly pointed out and
distinctly claimed in the concluding portion of the specification. The invention, however, both as
to organization and method of operation, together with features and advantages thereof, may best
be understood by reference to the following detailed description when read with the
accompanied drawings in which:

[0022] FIG. 1 is a schematic illustration of an interactive system enabling appearance
comparison in accordance with some demonstrative embodiments of the invention;

[0023] FIGS. 2A and 2B are schematic illustrations of two, sequential, stages of
appearances comparison using an interactive system in accordance with some demonstrative
embodiments of the invention; and

[0024] FIGS. 3A, 3B and 3C are schematic illustrations of three, sequential, stages of
appearances comparison using an interactive system in accordance with some demonstrative
embodiments of the invention; and

[0025] FIG. 4 is a schematic flow chart of a method enabling comparison of one or more
user-appearances in accordance with some demonstrative embodiments of the invention.

[0026] FIGS. 5A and 5B schematically illustrate mirror reflection.

[0027] FIG. 6 illustrates an embodiment having one camera or multiple cameras in a
vertical array at the user’s eye level, so as to obtain low image distortion.

[0028] FIG. 7 is a schematic illustrating what happens when the user approaches the
mirror or moves away from it when using a camera mounted above the screen and pointed
horizontally.

[0029] FIG. 8 is a schematic illustrating a system wherein the camera is positioned above

a monitor screen and is tilted downwards.
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[0030] FIG. 9 is a block diagram of an embodiment of the invention which performs
image transformation to generate an image that mimics a mirror.

[0031] FIGS 10A and 10B are schematics illustrating calibration processes according to
embodiments of the invention.

[0032] FIG. 11 is a block diagram illustrating a process according to an embodiment of
the invention.

[0033] FIG. 12 is a block diagram illustrating modules and processes to perform the
calibration and image transformation according to an embodiment of the invention.

[0034] FIG. 13 illustrates another embodiment, wherein calibration and transformation

mapping is performed in the field after installation of the system.

[0035] FIG. 14 illustrates an embodiment for extracting data from the image of camera.
[0036] FIG. 15 illustrates an embodiment wherein stitching of images from n cameras is
performed.

[0037] FIG. 16 illustrates an embodiment for presenting the eyes to their fullest,

mimicking the user looking directly at himself in the mirror.

[0038] It will be appreciated that for simplicity and clarity of illustration, elements shown
in the figures have not necessarily been drawn accurately or to scale. For example, the
dimensions of some of the elements may be exaggerated relative to other elements for clarity or
several physical components included in one element. Further, where considered appropriate,
reference numerals may be repeated among the figures to indicate corresponding or analogous
clements. It will be appreciated that these figures present examples of embodiments of the

present invention and are not intended to limit the scope of the invention.

DETAILED DESCRIPTION

[0039] In the following description, various aspects of the present invention will be
described. For purposes of explanation, specific configurations and details are set forth in order
to provide a thorough understanding of the present invention. However, it will be apparent to one
skilled in the art that the present invention may be practiced without the specific details
presented herein. Furthermore, some features of the invention relying on principles and
implementations known in the art may be omitted or simplified to avoid obscuring the present

invention.
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[0040] Some demonstrative embodiments of the invention may include an interactive
system enabling a user to compare one or more appearances, for example, to compare between
different appearances, ¢.g., as described in detail below.

[0041] The term "user-appearance” as used herein may relate to the appearance of a
customer while trying a consumer article. The article may include, for example, apparel, such as
clothing, shoes, glasses, garments, ties, and the like; an article, e.g., furniture, located in the
vicinity of the customer; as well as other items, articles, designs or products such as, for
example, cosmetics, headdresses, haircuts, etc. Similarly, embodiments may be employed to
technical usage, for example, for Fashion designers that want to see versions of designs, it can be
for use by people at home who are creating a lifelong album of family members in real size, etc.
[0042] According to some demonstrative embodiments of the invention, the system may
include an imaging device able to capture user-appearances and a mirror-display device, able to
operate selectably as a mirror or as a display. When in the mirror mode, the mirror-display
device may enable the user to evaluate and/or view a user-appearance of a current trial of a
consumer article. As will be described further below, this can be done using live video feed to a
flat panel display, wherein the video feed is modified prior to presentation on the screen, such
that it emulates a mirror. When in the display mode, the mirror-display device may enable the
user to evaluate and/or view one or more user-appearances, ¢.g., as previously captured by the
imaging device, of a previous trial, e.g., as described in detail below.

[0043] Reference is made to FIG. 1, which schematically illustrates an interactive system
100 in accordance with some demonstrative embodiments of the invention.

[0044] According to some demonstrative embodiments of the invention, system 100 may
include an interactive imaging and display station 110, which may include an image control unit
120, an imaging device 130 (e.g., a still or video camera), and a mirror-display device 140 (e.g.,
a flat panel display). Image control unit 120 may include a controller 121, a network interface
122, a storage device 123, an input device 124, all of which elements are described in detail
below.

[0045] Aspects of the invention are described herein in the context of demonstrative
embodiments of an imaging device, ¢.g., imaging device 130, a mirror-display device, ¢.g.,
mirror-display device 140, and/or an image control unit, e.g., image control unit 120, being

separate units of an appearance comparison system, ¢.g., system 100. However, it will be
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appreciated by those skilled in the art that the invention is not limited in this respect, and that
according to other embodiments of the invention, the system may include any suitable
configuration, combination, and/or arrangement of the imaging device, the mirror-display device,
and/or the image control unit. For example, the system may include an integrated module
including the mirror-display device, the imaging device and/or the image control unit. For
example, the imaging device and/or the image control unit may be implemented as integral part
of the mirror-display device.

[0046] According to some demonstrative embodiments of the invention, mirror-display
device 140 may be configured and/or may include components and mechanisms allowing mirror-
display device 140 to operate selectably in two modes of operation. In a first mode of operation
(the "mirror-mode"), mirror-display device 140 may operate as a mirror. In a second mode of
operation (the "display mode"), mirror-display device 140 may operate as a display. When
mirror-display device 140 operates in the mirror-mode, a user 111 of system 100 may evaluate
and/or view a user-appearance of a first trial of a consumer article, as may be reflected by mirror-
display device 140 in real time. Imaging device 130 may capture an image of the user-
appearance of the first trial. The captured image may be stored, for example, by storage device
123, e.g., as described below. User 111 may then pose in front of mirror-display device 140
trying a second article, and imaging device 130 may capture a second image of the user-
appearance of the second trial. The user may be able to view the second article in real time using
the mirror-display device 140 set to mirror mode. When the mirror-display device 140 is
switched to the display mode, mirror-display 140 may be controlled to display one or more of
previously captured images. By virtue of the capability of mirror-display device 140 to operate
selectably in the mirror or display mode, user 111 may be able to compare simultaneously or
sequentially between the user-appearances of the first and second trials, as described in detail
below.

[0047] In some demonstrative embodiments of the invention, e.g., as shown in FIGS. 1,
2A, 2B, 3A, and/or 3B, controller 121 may control device 140 to display, during the display
mode of operation, a mirror-image of the appearances. However, it will be appreciated by those
of ordinary skill in the art that the invention is not limited in this respect, and that in other
embodiments the controller may control device 140 to display, during the display mode of

operation, any other image corresponding to the appearance, e.g., a rotated appearance, a revered
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appearance, a substantially non-altered, e.g., frontal, appearance, a rendered appearance, and the
like, e.g., as described below.

[0048] Device 140 may include any suitable configuration and/or mechanism to enable
selectably operating mirror-display device 140 in the first and second modes of operation. For
example, in one embodiment device 140 may include an array of liquid crystal (LC) elements,
which may change their optical attributes such as, e.g., reflectivity, refractive index and the like,
depending on, for example, a voltage applied to the liquid crystals. For example, applying a first
voltage may result in changing the optical attributes of the liquid crystals such that mirror-
display device 140 may operate as a mirror; and a second voltage may result in changing the
optical attributes of the liquid crystals such that mirror-display device 140 may operate as a
liquid crystal display.

[0049] In another embodiment of the invention, for example, mirror-display device 140
may include a liquid crystal display (LCD) device embedded in a semi-reflective or one-
directional mirror. Accordingly, if the LCD is switched to an inactive mode of operation, mirror-
display 140 may passively reflect sufficient light incident thereon to enable the user to view user-
appearances at reasonable quality and brightness. In contrast, when the LCD is turned to an
active mode of operation, images displayed by the LCD device may be viewed by user 111
because they may be significantly brighter than residual reflections from the surface of the
mirror-display. In other embodiments, the system is implemented in a stand-alone computer,
without the display itself, such that the purchaser of the system may supply its own display or
have configurations where the system is used without screens, but remote controlled by
customers mobile devices or tablets, so they can see their appearances in their mobile and remote
controlled the recording.

[0050] Also in some cases the camera can be far from the display, for example, in luxury
brands they might embed the screen in the wall and put the camera with appropriate lenses in a
remote location.

[0051] According to some demonstrative embodiments of the invention, mirror display
device 140 may be implemented by a LCD HD ready mirror TV such as, for example, model No.
32PM8822/10 available from Royal Philips Electronics, ¢.g., as described at the Internet site
<http://www.research.philips.com/newscenter/archive/2003/mirrortv.html- >. Such a device may

include, for example, a polymer-based organic light-emitting display (OLED). Mirror-display
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device 140 may include any other suitable device implementing any suitable display technology.
For example, device 140 may include a nano-emissive display (NED); a plasma display panel
(PDP); a cathode ray tube display (CRT); a Digital Light Processing (DLP) display; a surface
conduction electron emitter display (SED); a Tablet screen; a flat-panel SED; an Organic
electronic display; electronic paper; a 3-Dimensional display, e.g., a Hologram display; a thin
film resistor (TFT) display; an optical TFT; a Dot Matrix LED screen; an LCD having CCD
capabilities, ¢.g., such that mirror-display 140 may be capable of performing the functionality of
imaging device 130; a paintable LCD; a surface-conduction electron-emitter (SED) display; a
high definition television (HDTV) display; a rear projector display device, and the like.

[0052] According to some demonstrative embodiments of the invention, imaging device
130 may be adapted to capture one or more appearances from a Field-of-View (FOV) in front of
mirror-display device 140. The FOV in front of mirror-display device 140 may include, for
example, a field, area, scene, zone, and/or region in front of mirror-display device 140. For
example, the FOV may include at least part of a field, area, scene, zone, and/or region captured
by mirror-display device 140 when in the mirror mode.

[0053] Although the scope of the present invention is not limited in this respect, imaging
device 130 may be or may include, for example, a CCD camera, a video camera, a camera and/or
camera set-up enabling capturing of 3D-images, ¢.g., a stereoscopic camera and the like. A
stereoscopic camera may be adapted, for example, to capture a 3-D image of the user-
appearance. The stereoscopic camera may include, for example, two lenses having a distance
between each other that may correspond to a distance between two human eyes. Accordingly, the
stereo camera may be able to simulate human binocular vision, also known as
Stereophotography, thereby being able to capture a 3D-image.

[0054] According to some demonstrative embodiments of the invention, station 110 may
be a stand alone unit, which may be located at an appearance-comparison area of a desired
location, for example, an office, a home, or a retail store, ¢.g., apparel store.

[0055] According to other demonstrative embodiments of the invention, station 110 may
be connected, e.g., via network interface 122, to a network, for example, a network 150, thereby
enabling communication between station 110 and one or more other stations affiliated with

network 150 such as, for example, station 160 and/or station 170.
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[0056] According to some demonstrative embodiments of the invention, station 110 may
include a network interface 122, which may be adapted to interact with network 150, to send and
receive information from other stations in network 150, as described herein. Such information
may include but is not limited to data corresponding to images of users captured at various
stations of system 100, for example, station 160 and/or 170, as well as identifying information of
the users to enable secure access to the system, as described in more detail below. Network 150
may include, for example, a local area network (LAN), a wide area network (WAN), a global
communication network, ¢.g., the Internet, a wireless communication network such as, for
example, a wireless LAN (WLAN) communication network, a Bluetooth network, a wireless
virtual private network (VPN), a cellular communication network, for example, a 3.sup.rd
Generation Partnership Project (3GPP), such as, for example, Frequency Domain Duplexing
(FDD) network, a Global System for Mobile communications (GSM) network, a Wideband Code
Division Multiple Access (WCDMA) cellular communication network, and the like.

[0057] According to some demonstrative embodiments of the invention, one or more of
stations 160 and 170 may be portable devices. Non-limiting examples of such portable devices
may include a mobile telephone, a laptop computer, a notebook computer, a mobile computer, a
tablet computer, a Personal Communication Systems (PCS) device, Personal Digital Assistants
(PDA), a wireless communication device, a PDA device which incorporates a wireless
communication device, a cellular telephone, a wireless telephone, a smart card, a token, a
memory card, a memory unit, and the like. In some embodiments of the invention, one or more
of stations 160 and 170 may be non-portable devices such as, for example, a desktop computer, a
television set, a server computer, and the like.

[0058] According to some embodiments of the invention, system 100 may also include a
control center 190, which may be connected to stations 110, 160 and/or 170, e.g., via network
150. Control center 190 may receive and store data, which may represent, for example, data
and/or images of user-appearances, received from one or more of stations 110, 160 and/or 170.
[0059] According to some embodiments of the invention, stations 110, 160 and/or 170
may be located at different locations such as, for example, different stores of a retail chain. In
addition, stations 110, 160 and/or 170 may be located at different locations within a building,
e.g., different floors, different sections at the same floor and the like. Such locations may

include, for example, clothing stores, shoe stores, points of sale, concept showrooms,
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exhibitions, shopping malls, eyewear stores, cosmetic stores, sport clubs, health institutes, fitness
centers, airports, train stations, coffee shops, restaurants, hotels, homes, and the like. One or
more of stations 110, 160 and 170 may also be used for interactive billboard signs. For example,
imaging device 130 may, for example, capture images which may be displayed on a billboard
sign (not shown). System 100 may enable user 111 to choose an image to be displayed on the
billboard sign out of a plurality of images of, for example, various previous trials of apparel.
[0060] According to some demonstrative embodiments of the invention, images of user
appearances may be viewed at different locations. For example, imaging device 130 may capture
an image of the first trial. The image may then be sent from network interface 122 via network
150 using signals 151 and 152, for example, to station 160. Accordingly, user 111 may be able to
view the image of the first user-appearance at station 160. Therefore, user 111 may be able to
view, for example, the user-appearance of the first trial in a first store of a retail store chain, e.g.,
a store associated with station 110; and may compare the user-appearance of the first trial with a
user-appearance of a second trial, which may take place at a second store of the same or an
affiliated chain, ¢.g., a store associated with station 160; and/or at a different time, ¢.g., one or
more hours, days or weeks after the first trial.

[0061] According to another demonstrative embodiment of the invention, imaging device
130 may capture an image of a user-appearance of a first trial, and send the image via network
interface 122 over network 150 to control center 190, where the image may be stored for later
retrieval. Accordingly, user 111 may gain access to the images of the first trial by accessing any
station, e.g., station 160, connected over network 150 with control center 190.

[0062] According to some demonstrative embodiments of the invention, storage device
123 may include, for example, a hard disk drive, a floppy disk drive, a Compact Disk (CD) drive,
a CD-ROM drive, a Digital Versatile Disc (DVD) drive, or other suitable removable or non-
removable storage units.

[0063] According to some demonstrative embodiments of the invention, controller 121
may be or may include, for example, a Central Processing Unit (CPU), a Digital Signal Processor
(DSP), a microprocessor, a controller, a chip, a microchip, an Integrated Circuit (IC), or any
other suitable multi-purpose or specific processor or controller, e.g., as are known in the art.
[0064] Input device 124 may include, for example, a keyboard; a remote control; a

motion sensor; a pointer device such as, for example, a laser pointer; a mouse; a touch-pad; a
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touch screen, which may be embedded, for example, in mirror-display device 140, or may be
implemented by any other suitable unit, e.g., separate from device 140; a biometric input device,
e.g., a fingerprint scanner, and/or a camera for scanning a face; and/or any other suitable pointing
device or input device. Input device 124 may be adapted to receive user-identifying data, for
example, to enable, access, ¢.g., secure access, of user 111 to system 100, as described in detail
below.

[0065] According to some demonstrative embodiments of the invention, user 111 may
provide user commands to input device 124 for operating the imaging device 130. Input device
124 may include, for example, an interface to enable user 111 of system 100 to define
operational parameters of imaging device 130. Controller 121 may receive the inputs from user
111 via signals 131 and control the operation of imaging device 130 accordingly. The user
commands may include, for example, commands relating to the timing for capturing an image,
the positioning of imaging device 130, e.g., according to an automatic tracking algorithm which
may follow, for example, the position of user 111, and/or imaging attributes such as focus,
camera position, capturing angle, dynamic range and the like. The user commands may also
include commands to define image capturing operating modes of imaging device 130 such as, for
example, a video capturing mode, a photographic mode and the like. According to some
embodiments of the invention, imaging device 130 may include a sound input device, for
example, a microphone and/or a sound output device, for example, a loudspeaker. Accordingly,
imaging device may receive audio signals, e.g., voice signals generated by user 111, which may
be recorded and stored, e.g., in storage device 123 and reproduce the audio signals through the
sound output device. The sound output device may be able to reproduce any other kind of audio
signals such as, radio programs, compact disc records and the like.

[0066] According to some demonstrative embodiments of the invention, controller 121
may, for example, set the mode of operation of mirror-display device 140 according to the
command received from user 111. For example, if mirror-display device 140 operates in the
mirror mode, the user of system 100 may provide input device with a switching command, e.g.,
by pressing a designated button at input device 124, for switching mirror-display device 140 to
the display mode. Controller 121 may receive the input from input device 124 and may control

device 140 to switch to the display mode of operation, e.g., using signals 141.
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According to some demonstrative embodiments of the invention, imaging device 130 may be
mounted in various positions such as, for example, on top, below, or on the side of mirror-
display device 140, thereby capturing an image of a user-appearance which may be an image of a
given trial of apparel, an image of user 111 with various articles, e.g., furniture and/or posing
with different garments and the like. In some embodiments of the invention, imaging device 130
may capture a user-appearance as it appears in mirror-display device 140, i.c., a mirror-image of
the user-appearance. In other embodiments, imaging device 130 may capture the appearance, and
controller 121 may generate a mirror-image corresponding to the appearance captured by
imaging device 130. For example, storage 123 may store instructions that when executed by
controller may result in any suitable method or algorithm of rotating, reversing, and/or mirroring
the appearance captured by imaging device 130, thereby to generate image data representing
rotated, reversed, and/or mirrored image of the image captured by device 130. According to
these embodiments, controller 121 may control mirror-display device 140 to display, during the
display mode of operation, the rotated, reversed, and/or mirrored image. In other embodiments,
controller 121 may control mirror-display device 140 to display, during the display mode of
operation, an image corresponding to the image captured by device 130, ¢.g., a non-mirrored,
non-rotated, and/or non-reversed image. In some embodiments, imaging device 130 may not be
visible to user 111, may be located behind display device 140, and/or may be embedded in
mirror-display device 140, which may be or may include, for example, a LCD-CCD device
capable of both displaying and capturing images. For example, in one demonstrative
embodiment of the invention, device 140 may include an array, screen or surface, e.g., including
liquid crystals, to perform the mirror-display functionality, e.g., as described above, as well as
the imaging functionality of imaging device 130, ¢.g., device 140 may include a mirror-imaging-
display device.

[0067] In some demonstrative embodiments of the invention, one or more of stations
110, 160 and/or 170 may not include image capturing device 130; and/or one or more of stations
110, 160 and/or 170 may not include mirror-display 140. For example, a first station of system
100 may include only imaging device 130, and may not include, e.g., mirror-display device 140.
User 111 may use the first station to capture the image of the first trial of the user-appearance,

e.g., without being able to view at the first station the resultant image of the first trial. User 111
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may later view the captured image of the first trial at another station of system 100, which may
include mirror-display device 140.

[0068] According to some demonstrative embodiments of the invention, imaging device
130 may be positioned in a manner enabling capturing of an image and/or a sequence of images,
videos or the like, of a scene taking place in front of mirror-display device 140. Additionally or
alternatively, imaging device 130 may positioned in a manner enabling capturing an image
reflected from mirror-display device 140. For example, imaging device 130 may be able to
capture an image of user 111 posing in front of mirror-display device 140. While posing in front
of mirror-display device 140, user 111 may check his appearance of, e.g., a first fitting trial of
clothes. According to an input provided by user 111 at input device 124, imaging device 130
may capture the image of the user-appearance which may be, for example, a given trial of
apparel, e.g., a garment and the like. It may be noted that trials by user 111 may also include user
111 engaging with various subjects, which may be located in the vicinity of user 111 such as,
furniture, studio set-up and the like. Accordingly, imaging device 130 may capture images of
user-appearances of, for example, a first trial, a second trial, etc., and may send the respective
captured images to storage device 123 via signals 131 and signals 30. User 111 may be able to
retrieve the captured image of, e.g., the first trial, at a later time, e.g., following the second or
other subsequent trials, and may compare between the first and second or other trial, ¢.g., as
described below with reference to FIGS. 2A, 2B and 2C.

[0069] According to some demonstrative embodiments of the invention, storage device
123 may be adapted to receive data representing images captured by imaging device 130, and to
store images of appearances and, more specifically, user-appearances of, for example, given
trials of apparel, captured by imaging device 130. Images of given trials of user-appearances may
be retrieved from storage device 123, e.g., by controller 121, and displayed by display 140. User
111 may compare between the displayed images, ¢.g., as described in detail below.

[0070] According to some demonstrative embodiments of the invention, storage device
123 may include data representing, ¢.g., software algorithms, requiring and/or verifying user
identifying data such as user-ID, password, login-time, bio-metric data and the like to enable
secure access to station 110, as described in detail below. For example, controller 121 may
control mirror-display device 140 to display images corresponding to an identity of user 111,

e.g., based on the identity data provided by user 111. For example, user 111 may provide input
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124 with user-identifying input, which may include, for example, a biometric input such as face
recognition, a hand print, a finger print, an eye print, voice recognition and the like. The user-
identifying input may include any other suitable input, for example, a credit card, a personal
identification number (PIN), a password, a smart card, a customer card, a club card, or the like.
Controller 121 check, e.g., based on any suitable method and/or algorithm, whether the user-
identifying input provided at input device 124 matches with user-identifying data which may be
stored, e.g., in storage device 123 or in control center 190. Software having the capability of
verifying a biometric input may be, for example, "Active ID FaceVision technology" provided
by Geometric Inc. If controller 121 matches the input of user 111 with the stored user-identifying
data, controller 121 may enable user 111 to access data representing, for example, images of
previous user-appearances of user 111,

[0071] According to some demonstrative embodiments of the invention, storage device
123 may include data representing, e.g., software algorithms enabling additional system features
such as, for example, rendering virtual effects on mirror-display device 140. For example,
controller 121 may be able to render an image at mirror-display device 140 of user-appearances
engaged and/or combined with virtual articles such as, for example, clothes, collections,
headdresses, hair cuts, furniture and the like. In addition, controller 121 may be able to render an
image at mirror-display device 140 of user-appearances having different body shapes for
simulating, e.g., weight loss, weight gain of user 111 and the like. For example, user 111 may
choose in a first trial a specific article, such as a suit out of a collection and controller 121 may
virtually adjust the collection to an image of user 111 appearing in mirror-display device 140.
Controller 121 may store the image of the first trial in storage device 123 and may perform the
same step at a second trial. Accordingly, user 111 of system 100 may be able to compare
between user-appearances of the first and a second trials of the collection.

[0072] According to some demonstrative embodiments of the invention, controller 121
may provide, for example, image and/or video browsing capabilities, image and/or video replay
functions, which capabilities and functions may be predefined by system 100 or may be defined,
e.g., on-the-fly, according to one or more user commands received from user 111 via input
device 124. For example, controller 121 may be able to retrieve one or more images of previous
user-appearances and display the images on mirror-display device 140 at various sequences. For

example, images from previous trials may be displayed in a substantially continuous forward,
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backwards, or mixed, ¢.g., randomly-accessible, sequence, and/or may be a stepwise sequence or
in any other sequence. Furthermore, images from previous trials may be displayed
simultancously at mirror-display device 140, ¢.g., as described below. Controller 121 may also
be able to delete previously captured user-appearances, limit the amount of data which may be
saved in storage device 123 and the like, and may further control a shape, size, color, ctc., of the
image displayed on mirror-display device 140.

[0073] According to some demonstrative embodiments of the invention, user 111 may
use a portable storage device 180 able to store one or more of the captured images. The portable
storage device may include any suitable portable storage device, ¢.g., a smartcard, a disk-on-key
device, and the like. User 111 may download, for example, images represented by, e.g., signals
50, of a first trial of user-appearances from storage device 123, e.g., via a storage interface 125 or
via any other suitable data connection. User 111 may then upload at a later time the image of,
e.g., the first trial, to another location, e.g., a home of user 111, or another station of system 100,
e.g., station 170.

[0074] In some embodiments of the invention, station 110 may include more than one
mirror-display device or may include a mirror-display device 140, which may be partitioned
simultaneously into two frames as described hereinafter with reference to FIGS. 2A and 2B.
[0075] According to some demonstrative embodiments of the invention, controller 121
may record or store, e.g., in storage 123, parameters characterizing user 111. For example,
system 100 may include a weighing machine, connected to, e.g., storage device 123 via
controller 121. Controller 121 may be able to record, for example, a weight of user 111 during,
for example, a trial of an article. Accordingly, user 111 may later retrieve the parameter which
may be, for example, the weight of user 111.

[0076] Reference is now made to FIGS. 2A and 2B, which schematically illustrate stages
of comparing between appearances using an interactive system in accordance some
demonstrative embodiments of the invention.

[0077] According to some demonstrative embodiments of the invention, mirror-display
device 140 may be partitioned into two frames, wherein one frame may operate as a mirror frame
192 and another frame 191 may operate selectably as a mirror and as a display frame. As shown
in FIG. 2A, user 111 may pose in front of mirror frame 192 a first trial, which may be captured

by imaging device 130 and stored in storage device 123. Henceforward, as indicated in FIG. 2B,
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user 111 may view simultaneously in frame 191 the image of the user-appearance of the first trial
and/or any other user-appearances, ¢.g., user-appearances stored in storage device 123 and/or
received over network 150 (FIG. 1), side-by-side with the normal mirror appearance of a second
trial in frame 192, and compare between the first and the second trial.

[0078] Reference is now made to FIGS. 3A, 3B and 3C, which schematically illustrate
three, sequential, stages of comparing between appearances using an interactive system in
accordance some demonstrative embodiments of the invention.

[0079] As shown in FIG. 3A, the user of system 100 may view a first trial of a user-
appearance in mirror-display device 140 operating in its mirror mode. Controller 121 may
receive, €.g., from input device 124, a user input, which may include a request to use imaging
device 130 for capturing a first trial of the user-appearance. As a result, imaging device 130 may
capture an image of the first trial of the user-appearance and storage device 123 may store the
captured image.

[0080] As shown in FIG. 3B, user 111 may view a second trial of his user-appearance in
mirror-display device 140, which may operate in the mirror mode of operation. Then, when user
111 desires to view a previous appearance, ¢.g., for comparison, controller 121 may receive a
user input via input device 124 requesting to view the first trial. At this point, as shown in FIG.
3C, controller 121 may change the operational mode of mirror-display device 140 to the display
mode using signals 141. Controller 121 may also control device 140 to display the first trial.
Therefore, by switching between operating modes of mirror-display device 140, user 111 may
compare the user-appearance of the second trial with the user-appearance of the first trial and/or
any other user-appearances previously stored in storage device 123.

[0081] Reference is now made to FIG. 4, which schematically illustrates a flow-chart of a
method enabling comparing between one or more various appearances in accordance with some
demonstrative embodiments of the invention. Although the invention is not limited in this
respect, one or more operations of the method of FIG. 4 may be performed by one or more
elements of system 100 (FIG. 1).

[0082] As indicated at block 410, the method may include, for example, setting the
operating mode of a mirror-display device. For example, user 111 (FIG. 1) may initially set the

operating mode of mirror-display device 140 (FIG. 1) to the mirror mode. Alternatively, display
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140 (FIG. 1) may be designed to operate in the mirror mode by default whenever a new user logs
into system 100 (FIG. 1).

[0083] As indicated at block 420, the method may also include, for example, posing in
front of the mirror-display device. For example, user 111 (FIG. 1) may pose in front of mirror-
display device 140 (FIG. 1) and check the user-appearance of a first trial of, e.g., clothing, shoes
and/or any other apparel.

[0084] As indicated at block 430, the method may also include, for example, capturing an
image of the user-appearance of the first trial. For example, user 111 (FIG. 1) may provide user
command to device 120 (FIG. 1) commanding imaging device 130 (FIG. 1) to capture an image
of the user-appearance of the first trial.

[0085] As indicated at block 440, the method may also include, for example, posing in
front of the mirror-display device in a different user-appearance. For example, user 111 (FIG. 1)
may change one or more items of environment such as, for example, furniture and/or apparel,
pose once again in front of mirror-display device 140 which may operate in mirror mode, and
view a second user-appearance.

[0086] As indicated at block 450, the method may also include, for example, switching
between operating modes of the mirror-display device. For example, user 111 (FIG. 1) may
switch mirror-display device 140 (FIG. 1) between the mirror and the display mode.
Accordingly, user 111 (FIG. 1) may be able to compare between the user-appearance of the first
trial, and/or any other user-appearances, e.g., user-appearances stored in storage device 123
and/or received over network 150 (FIG. 1), and the user-appearance of the second trial.

[0087] According to some demonstrative embodiments of the invention, user 111 (FIG.
1) may indicate, and/or station 110 (FIG. 1) may be able to store, ¢.g., automatically, for each
trial parameters, e.g., including shopping parameters, such as, for example, name of store,
address of store, price, time and/or date of trial of apparel, name of salesperson, and the like.
User 111 (FIG. 1) may, for example, store the captured images of user-appearances in a
removable or portable storage device, e.g., as described above with reference to FIG. 1, and may
later review images of user-appearances while being able to ascribe every image to, ¢.g., a
specific store and the like. In addition, user 111 may define, and/or controller 121 (FIG. 1) may
be able to generate, and/or store in storage device 123 reminders, for example, alarms about, e.g.,

discounts, end of season sales and the like.
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[0088] We now present discussions relating to embodiment of using an image captured
by a camera, ¢.g., a digital still or video camera, and manipulating the image such that when it is
projected on a screen it resembles a mirror image, i.€., an image the user would have seen if the
screen was actually a standard mirror.

[0089] Figure 6 is a schematic illustration for an understanding of the following
embodiments, which includes a digital screen 640, a camera 630, and a computerized image
processor 645, that could create a convincing mirror experience. In an ideal situation, the camera
would be able to move on a parallel plane behind the screen, in correspondence with the user’s
eye location to create a convincing eye-to-eye look experience. However, it is not practical to
locate a camera behind a regular screen, simply because it will block the camera’s view. In
theory, it is possible to overcome this problem by using a semitransparent screen or multiple
pinholes with multiple cameras, though it may be too expensive and complex to implement. A
simpler solution is to place the camera above the display screen and manipulate the captured
image so as to mimic a mirror. Examples for the appropriate manipulations are provided below.
[0090] An adaptive FOV is required in order to compensate for the changes in the
distances between the user and the screen, so that the user will see his image at the same size,
just like in a mirror. According to one embodiment, this is solved by using the camera’s zoom
(digital and/or mechanical). Traditional cameras have fixed FOV or mechanically tunable FOV.
In order to create an adaptive, i.e., continuously variable, FOV the system needs to manipulate
the resolution, or to control the camera zoom and focus in real-time, based on user tracking.
[0091] Additionally, the image needs to be flipped vertically, to support the right-to-left
behavior of the mirror. This image transformation may be performed relatively easily by
manipulating the pixels addresses of a digital image.

[0092] As explained with respect to Figure 1, the mirror can be smaller than the user and
still show a full body reflection. This can be achieved in combination of proper selection of FOV
and proper selection of the size screen. The idea is to project an image on the screen, which has a
FOV giving the perception that the user sees a reflection at double the distance to the mirror,
such that the entire body is visible even if the digital screen is smaller than the height of the user.
This is exemplified by images A, B, and C in Figure 6, showing an image of the user captured at
different distances to the mirror, but showing the user’s body at the same size by, among others,

manipulating the FOV. In some embodiments, the image resolution also changes according to
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the user’s distance to the mirror. For example, for close distances, one embodiment may use an
array of cameras and the image manipulator would use stitching to reduce image distortion.
[0093] In order to support three dimensional imaging, the setup will require two cameras
at a distance corresponding to the distance between the user’s eyes, or one camera with two
effective virtual points of view. A convincing 3D experience will also require the
implementation of an adaptive closed-loop method that can change the creation of a 3D image as
a function of the distance. When the user looks at his reflection in the mirror he sees himself in
3D, although when he approaches the mirror or walks away, the angle from his eyes to his
reflection changes, which also changes the depth of the 3D image.

[0094] As explained with reference to Figure 6, it may be too complex or expensive to
place the camera behind the display at eye level. Therefore, in the following embodiments a
practical method is provided to implement the ideal system described above with a fixed-
mounted camera/cameras located at the perimeter of the screen and facing the user. The main
challenge is how to compensate for the image distortions adaptively and in real time, so as to
create similar user experience as we would get in the ideal setup. Figures 7 and 8 show some
examples of the challenges of using the practical setup with the camera placed above the digital
screen, i.¢., not corresponding to the user’s eye level.

[0095] Figure 7 depicts what happens when the user approaches the mirror or moves
away from it when using a camera mounted above the screen and pointed horizontally.
Assuming the system is calibrated to central dynamic range, when the user is far the image is
smaller and higher (scenario C in figure 7) and when the user is closer to the screen (scenario A)
the image of the user is larger and the FOV of the camera cuts the image of the user.
Additionally, when the user approaches the screen, a projection distortion becomes noticeable,
meaning that the user will not feel as if he is looking at himself in a mirror.

[0096] To enable capturing the entire body of the user at any distance, in one
embodiment the camera is located at the top of the screen and tilted downwards to allow
maximum dynamic range of the user’s movement in front of the screen. As depicted in Figure 8,
because the camera is tilted downwards, the projection distortion is much larger and noticeable.
The closer the user is to the camera, the more distorted his image becomes. The nature of the
distortion is mainly projection distortion — the user look shorter and the upper body looks larger.

In this configuration the image of the user also got smaller as he was further away from the
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screen. On the other hand, the effective/usable FOV of the camera will cover a larger area in
front of the screen, and will allow the user to get much closer to the screen and still see an entire
body image.

[0097] To enable generating a convincing (augmented) mirror experience from a camera
a located in front of the user and in spatial offset from the screen, a computerized method is used
to manipulate the captured image prior to its presentation on the screen. The computerized
method may operate in real time or not in real time, depending on the operational mode of the
screen.

[0098] The computerized method receives as an input the image captured by the camera
and performs a transformation of the image to correct the point of view and field of view of the
camera to fit with the view point that would occur with a conventional mirror. That is, when the
user moves closer or further from the mirror, the view point that would have been reflected in the
mirror would have been different from that captured by the camera. Embodiments of the
inventive computerized method incorporate an adaptive POV (point of view) and Adaptive FOV
modules based on tracking the position of the user.

[0099] Specifically, attempting to solve the virtual mirror problem by only flipping the
image vertically as was proposed in the prior art is insufficient to create a mirror experience.
When using a camera, once the user gets closer to the camera/screen the user’s image becomes
larger, and vice versa, as opposed to a conventional mirror where the user will always see
himself roughly at the same size with a bit of a different FOV, regardless of his distance from the
mirror. In addition, getting closer to the camera introduces image distortion that needs to be
corrected in a much more advanced computerized method. Performing an adaptive POV and
adaptive FOV prior to displaying the image on the screen results in an image that mimics a
reflection of a mirror positioned at the location of the screen. Moreover, to obtain an even more
convincing mirror experience, the following features may also be incorporated.

[00100] According to one embodiment, the computerized method further performs
dynamic adaptive image stitching of images obtained from a plurality of cameras. According to
this embodiment, the system incorporate multiple cameras, e.g., positioned at different locations
and/or based on multiple technologies/characteristics, so as to improve the image resolution,
accuracy of the image, extend the FOV of a single camera, reduce distortion for different users

and different orientation of user, and create a better model for the user body mesh to compensate
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the camera’s distortion. For example, because the image loses resolution as the user moves away
from the screen (fewer pixels capture the user’s image), it make sense to optically zoom and
refocus the camera. The problem is that it comes at the expense of shrinking the camera’s FOV.
In order to improve resolution while maintaining FOV, a stitching or dynamic zoom can be
implemented concurrently.

[00101] As mentioned in the preceding paragraph, to properly convey a mirror experience,
the system may further implement an adaptive optical zoom. The adaptive optical zoom
enhances the image/video’s quality/resolution, based on distance tracking, i.e., continuously
tracking the distance to the user. In addition, it reduces the asymmetric distortion that can occur
if the camera is mounted on the side of the screen.

[00102] In order to ensure the accuracy of the image transposition, the platform can be
calibrated in discrete pointers and the computerized method can interpolate and extrapolate the
correct transformation on different positions in front of the screen. According to one
embodiment, the projection distortion can be calculated in an analytical way based on user
tracking and camera location. According to another embodiment, the image distortion is
measured in front of the screen, and this measurement information is used instead of direct
projection calculation.

[00103] The computerized method is optimized to reduce delay as much as possible by
using, e.g., parallel computing and/or calculating the transformation per distance beforehand
offline, such that when a distance to a user is measure, the mapping transformation is ready
upfront. According to another embodiment, a straightforward approach is used without
calibration, by analytically creating a projection transformation per user’s calculated/measured
point of view.

[00104] The following is a high-level description of the modules that together provide the
mirror image transformation. The video acquisition module performs: grabbing the video,
making video enhancements, camera optimization setting and control to get the best video
quality under the available hardware limitations. The geometric measurements module measures
or estimates any combination of distance to the user, the user height, identifies eye position and
head pose, performs 3D body mash estimation, etc. The camera control module sets the camera
for image/video quality and max resolution. In case of multiple cameras, optimization on FOV to

get the max resolution will be done based user distance from each camera.
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[00105] The geometric transformation module takes the video frame by frame, and the
relevant user geometrical position/orientation information, and maps the raw images to the
correct location and fills the blind pixel if there are any. For example, the geometric
transformation is performed to match the eyes as if the user is looking at the mirror. That is, the
computerized method calculates the right geometric transformation to distort the input video
such that the user will look at himself and will feel that he is looking at his own eyes. This
transformation is useful in other situation as well. For example, when performing video
conference using computers, since the camera is positioned above the computer monitor or
screen, the resulting image always shows the user looking downwards, since the user is actually
looking at the computer monitor and not at the camera. Using the disclosed geometric
transformation is such a situation would result in an image of the user as if he was looking at the
camera, when in fact he is still looking at the screen. This would result in a more personalized
conference environment. In the video conferencing application the geometric correction is
similar to the mirror application though flipping image left right is not required.

[00106] The mapping transformation module can be implemented using various
embodiments. According to one embodiment, a scaling approach is used, wherein geometric
assumptions are used to make scaling correction per distance to the user, so as to match the size
of the image that the user would see in a mirror. According to another embodiment, an image
projection and scaling approach is used, wherein based on user distance, spatial offset and eyes
location per distance and offset, projection transformation error between user/user-eyes and
camera location is calculated or measured. Additional transformation can be made to correct
optic distortion.

[00107] According to yet another embodiment, a registration approach is used, which has
been shown to provide rather accurate results. According to this approach, the transformation is
pre-programmed based on offline true registration technique of raw image from
offset/projected/back oriented camera to an image that was taken in front of the user when the
user eyes are staring at the camera. Reference image can be generated from one multiple cameras
with stitching. For example, a reference camera will be located in a similar height and distance
that will reduce most optic distortion, e.g., at eye level and 2-3m from the user. The registration
will yield the best transformation to match the eyes and the full body based on multiple pointers.

In one example, multiple pointers, e.g., white dotes, on a 2D or 3D calibration target, e.g.,
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human/doll target will form a two-dimensional grid around central body. For example, circular
stickers can be placed on the legs, on the chest, on the shoulders, on the eyes, etc. To improve
accuracy, this registration can be repeated for multiple user locations/positions in front of the
screen to account for, e.g., multiple spatial offsets from broadside, multiple heights, multiple
distances, etc. For each location, the best mapping possible is created, assuming multiple
distortions (projection, barrel, fisheye, or any combination, etc.) that can be corrected with
multiple registration techniques (e.g., projection, affine transformation, similarity, polynomial, or
any combination, etc.).

[00108] The above-described embodiments can be implemented in conjunction with the
following further enhancement. Image stitching can be used with multiple cameras that are
located so as to improve resolution quality, to minimize distortion from single camera, or to
increasing field of view. Image stitching element will be integrated stitching based on user
geometric location. Each camera will have its own transformation correction since the offset
relative to the virtual eye location will be different. The multiple cameras can also be used to
generate three dimensional view to improve the user experience.

[00109] A three-dimensional infrared (3D IR) image can also be generated. Such an image
can be used to generate an accurate virtual model of the user, which can then be used to allow
API for virtual dressing and augmented reality. Using augment reality, one can change the
background, insert objects, perform virtual dressing of different clothes, etc. This may also be
used to analyze the user body language and link it with the augmented reality applications,
virtual dressing applications, gaming, video conferences, etc.

[00110] Since the system records the image, either still or video, various analytics can be
performed on the images. For example, video analytics and/or store analytics can be used to
collect information on the user or the store performance, ¢.g., how many times he smiled, did he
enjoy the experience, estimated age, sex, ethnic origin, etc. Various inputs can be used for
behavioral analysis platform that can help to integrate the eComerce into the real try-on
experience, or as add on to any other application. For example, the system can analyze the user
try-on item/items and linked it with the shop inventory, 3D printing, and the eComerce web,
eComerce stylist, social network, etc.

[00111] Reference is now made to Figure 9, which is a block diagram of an embodiment

of the invention which performs image transformation to generate an image that mimics a mirror.
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The various modules of the system illustrated in Figure 9 can be implemented on programmed
general purpose computer, DSP, CPU, GPU, Camera DSP/ASIC, Screen DSP/ASIC, standalone
computing device, FPGA card, DSP device, ASIC, cloud parallel computing, etc.

[00112] Block 930 represents one or more cameras 1:n, which stream the images to the
image grabber module 932. Block 930 may include still and/or video cameras, IR camera, two
and/or three-dimensional camera arrangements. A range finder, e.g., electroacoustic or electronic
range finder, may also be included.

[00113] The image grabber module 932 captures the streamed images from block 930, and
may apply filters to improve the image quality. Additionally, it may perform cropping or image
resizing as needed for optimization of the image. If multiple cameras are used, the grabber
module 932 applies image stitching as needed for better quality or wider effective field of view.
[00114] The trigger event module 960 is a parallel process that can get its input directly
from the image grabber module 932, although it can also get the images after the eyes-match
module 934. The input can be optimized in size, bandwidth and rate to perform the required
functionality. Examples of elements that can reside in the trigger event module 960 include the
following. Identify that a user is standing in-front of the camera 930, e.g., based on background
subtracting and changes in a predefine zone, pattern recognition, etc. Measure the distance to the
user by, e.g., correlation between stereo cameras, 3D IR camera, etc. According to another
embodiment the distance to the user is estimated using a single camera measurement, by making
some geometrical assumption, e.g., the user is roughly standing in front of the mirror and on a
flat floor, so that the distance, the user height or the user theoretical point of view in a mirror, for
example, can be deduce from measuring the location of the user’s shoes and the user’s special
offset from the screen broadside.

[00115] A face recognition module may be included in order to ease the user interface
identification. In operation, after registration the platform should save the information for each
user, and once the user is recognized by the system, the system can upload the user’s data, make
updates, suggest items, etc. With face recognition the user doesn’t have to identify himself,
which saves time and enhances case the use. The face recognition can be the trigger event for
automatic recording of the apparences. In some embodiments, the length of the recording of

cach session is pre-defined and may start once the face recognition is successful. In other
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embodiments remote control technics can be used as trigger, such as a function in a mobile
application or dedicated tablet/mobile/other remote control devices.

[00116] Other elements that can reside in the trigger event module 960 include video
analytics (to create meaningful feedback, e.g., estimate age, sex, mood, other popular items,
etc.), item recognition (so that the system can easily link the try-on items into the store, enhance
inventory and eComerce platform for better recommendation and faster checkout and inventory
planning), and gesture identification (for seamless user control without an input device).
[00117] The eyes-match transformation module 934 performs the image transformation
prior to display on screen(s) 940. It gets as an input the image from the grabber module 932, and
in addition, may receive the calculated distance or distance and height or actual user point of
view. The eyes-match transformation module 934 calculates the required mapping. The required
mapping can be calculated directly based calculation of the projection angle difference between
camera and user theoretical point of view, e.g., matching the required image scale and
positioning. Alternatively, a true-match approach that utilizes factory calibration process can be
used to create a very accurate transformation between the camera and calculated point of view at
discreet locations in-front of the mirror. Additionally, the base images and transformation that
created per other one or more parameters, for example, distance, height, pose, measurements
done in the factory, or real time when the user is standing in front of the screen, may also be
used.

[00118] Based on user distance or the combination of user distance and eyes point of
view, the eyes-match transformation module 934 creates interpolation of the transformation at
any location in front of the camera. Since the distance of various parts of the user’s body to the
camera is not uniform, the projection distortion creates effect where closer body parts, like the
head, are imaged by more pixels than far body parts, like the legs. Consequently, the user
appears with shorted legs and large head, i.e., closer body parts appear larger and further body
parts appear smaller. This mapping is not a linear, i.e., each pixel represent different area length
and width (dx,dy), so pixel filling/under sampling decimation will have to be performed to
maintain the axis proportion. Filling approach can be any interpolation (near, linear, cubic,
polynomial etc.) or more complex filling from different camera projection. For example, cameras
from above and below the screen can complement and better estimate the missing pixels or the

correct eye orientation. Additional option is to perform some of the analysis in direct optic
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(special lens/prism) that will correct most of the projection distortion and will improve the
resolution. Some of the resizing issue that affects the quality can also be compensate optically by
mechanical zoom.

[00119] An optional virtual dressing/augmented reality module 936 can be included to
enhance the user’s experience. Module 936 gets its input from the EyesMatch module 934 or
from the recording module 938. The EyesMatch module 934 performs a transformation of the
image and will be explained in further details below. The EyesMatch module 934 can be used in
various applications other than the mirror, such as for video cams, video conferences, etc. In
addition, module 936 can get input elements to render from the CPU that maintains an active link
with the inventory, a database, a 3D printing, ecCommerce data base etc. Using the input data,
module 936 can render digital images to be merged with the transposed image. For example,
module 936 can be used to change an item’s color based on actual try on and available inventory
or user customization. It should be appreciated that module 936°s rendering is different from
regular virtual dressing, in that module 936 performs the rendering on an item that is imaged
while on the user’s body. Thus, for example, rendering the item in different color does not
change the physical appearance of the item that the user is wearing, but only its color.
Consequently, the user can feel the actual item on his body, see how it actually effects and
changes his body shape and appearance, view actual folds and stretches, etc. Module 936 can
also be used to add accessory to actual user’s image or add true virtual dressing capability to the
platform. Similarly, module 936 can be used to augment the background to change or create
different environments to match the item the user wear, ¢.g., beach background for bathing suit,
night club background for night dress, etc.

[00120] The video/stills recording module 938 receives its video/stills from the camera
grabber 932 directly, from the EyesMatch module 934, or from the virtual dressing augmented
reality module 936. In addition, it gets control signals from the control module 962, that indicates
when to start/stop recording, what information to store per user, and on what video/stills to
process off line additional transformation/augment, reality/virtual dressing/quality enhancement,
etc. The method that can be used for the recording without loading the system resources

(CPU/BUS/GPU) can include encoding/decoding capabilities in the GPU cards.
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[00121] In addition to having a local copy of the video/images in the Mirror Memory
(station), the images can be automatically replicated to a Cloud Service and can be encoded
automatically for any necessary size.
[00122] The recording process can also modify the frame rate, the compression, the
cropping, /change the formats, and modify video and color effects.
[00123] Other than recording, optionally the system can provide live streaming of the
Mirror video. For example, the system will be able to show on the web in real-time streaming
from any mirror, meaning that any device will be able to watch the streaming, including mirror
to mirror.
[00124] Control module 962 controls the operation of all of the other modules. The control
module 962 configures all of the hardware and software elements in the system, including the
cameras 930, screen 940, DSP, etc. Control module 962 includes an interface, serving as a link
between the local station and the cloud base eComerce 950, other web applications 952,
smartphone applications 954, etc. The information that will be recorded on the recording module
938 can be delivered to the user immediately by wireless signals/IR/wire, or can be delivered by
the user authorization to a cloud base application like Facebook, Google, or other, or to the
company server that can be linked to the eComerce application.
[00125] The factory calibration module 964 is utilized when the transformation relies on
actual image transforms. The camera to screen geometry orientation can be determined/measured
in the factory, or can be measured in the field, and offsets can match the calibration with the
factory condition. In addition, correction can be matched to height or angle of the mirror setup
relative to the floor. The calibration process may be implemented as follows. The first step is to
create a mirror reference of how the image should look like in the mirror at different discrete
distances, special orientation, different eyes reflection location (i.¢., theoretical point of view).
The reference can be taken in multiple ways:

1. As illustrated in Figure 10A, the camera 14 is located at the location of the
“supposed” mirror and at the user’s eye height or close to it. A user or a doll with pointers (e.g.,
white sticker dots 10) is positioned at a distance from the camera, such that it will eliminate most
of the camera distortion when looking at the camera. The scaling of the image can be matched

and cropped to represent true size of a supposed reflection at a mirror, or slightly smaller. That
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is, the generated reference image should match the true size of the user on a mirror placed at the
camera location, or smaller to fit the screen if preferred (depend on the size of the screen).

2. In Figure 10B, a user or a doll with the pointers is positioned in-front of a
conventional mirror 12. The camera is positioned at the location of the user and located at eye
level of the user, and images the reflection in the mirror. The reference image can also be taken
with an array of cameras, e.g., in front of the user in a vertical line, to eliminate distortion.
Thereafter, the multiple images are stitched to get a uniform image with high resolution and low
distortion. Google glasses can also be an option for calibration in this scenario. The user/target
with the camera will take a picture of himself in-front of a regular mirror. Since the FOV is
fixed, the only thing that needs to be done is resize the image for true size.

[00126] Once the reference image is obtained, another image is taken by placing the
camera at its actual service location, ¢.g., above the screen, which will be referred to herein as
the actual image. Then a registration of the reference and actual image is performed, by matching
the pointers on the actual image to those of the references image. From the registration
information, the transformation that can best bring the distort image to the right eyes and body
orientation is extracted. Also, based on actual installation geometry in the field, offsets or
correction to the transformation can be added. Based on user distance and eyes point of view, an
interpolation of the transformation at any location in front of the camera can be create.

[00127] Figure 11 is a block diagram illustrating a process according to an embodiment of
the invention, which can be used in the systems described herein. The process begins at 1100,
with a factory calibration procedure, which can be implemented using the followings steps as
one example. A calibration target is selected, e.g., a doll, a user, a board etc. Target pointers are
then placed on the target, for example stickers 10 illustrated in Figure 10A. The camera is then
mounted at its service location, e.g., above the screen and tilted down as illustrated in Figure &,
and is set to capture the maximum range. Snap shots of the target are taken at multiple locations
(i.e., distances, heights, literation offsets, etc.). On the other hand, for simplicity, taking images
at multiple distances along the central virtual line in front of the screen would suffice. One or
more reference images are then obtained by, for example, either of the methods shown in Figures
10A or 10B. As one example, the camera is positioned at eye level at the same location of the
screen. Then one or more snapshots of the same target are taken, using the same allocated

pointers. If only one image is taken, it should be taken at a reasonable distance to avoid camera
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distortion. If multiple reference images are taken, they should be taken at multiple distances so as
to capture the small changes occurring when user approaches the mirror. Note, however, that if
multiple target and multiple reference images are obtained, it would be advisable to take them at
the same distances and same positions, to generate better transformations. The reference images
can be resized to represent a true size on the screen, i.¢., to mimic the size that would be reflected
in a mirror positioned at the location of the screen.

[00128] Once the target and reference images are obtained, the distorted target images that
were taken from the tilted camera are registered to the reference image(s) using the pointers, so
as to represent how the user would appear at a mirror positioned at the location of the screen.
The output of the registration is a transformation operator, e.g., a set of pointers, each having two
coordinates: one in the input image and one in the reference image. Various transformations can
be tested over multiple target and reference images. For example, multiple distortion functions
can be applied to get the best matching performance. The principle functions would be
projection, resize, XY translation (offset) and left-to-right flip. The best transformation
combination is selected and mapping transformation is created for each calibration point. This
mapping transformation is the factory calibration according to which live images in the field
would be transformed to mimic a mirror image. It should be appreciated that the mapping may
include different transformations for each pixel or each section of the live image, so as to provide
the best representation of a mirror reflection.

[00129] As can be understood, step 1100 can be implemented in the factory, prior to
shipping the system. On the other hand, this procedure may also be done in the field, especially
when the camera and the screen are provided as separate elements, such that in different
situations the camera may be positioned at different locations with respect to the screen. In such
circumstances, it may be beneficial to supply the system with a calibration target, e.g., a doll ( 3d
target ) or board with calibration markings (2d target) , such that the user may be able to perform
the calibration in the field using a standard target. The system would then be pre-programmed to
perform the calibration process and generate the transformation mapping in the field.

[00130] Once the system is installed in its service location, the process is at step 1103,
wherein live image or video of a user is obtained and grabbed by, ¢.g., a frame grabber. At the
same time, the user’s location is measured, such that the user’s point of view is determined. This

can be done using IR measurement technology, or using available sensors, such as, e.g.,
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Kinect®, available from Microsoft®. At step 1115, if needed, optionally a scaling factor is
applied to match the screen size and user height.

[00131] At step 1120 the appropriate transformation mapping is selected, or a standard
factory calibrated mapping is interpolated to create the correct mapping for the user’s particular
location in front of the screen. The transformation mapping is then applied by the EyesMatch
module to the live video. In this context, the term “live” also refers to a video feed that was
grabbed by a frame grabber and may reside in a buffer prior to being sent to the monitor screen
for presentation. Also, if needed due to the transformation, at step 1125 missing pixels are filled
in by interpolation technique. At step 1130 the image is sent from the buffer to the screen to be
displayed. It should be appreciated, that due to fast processors available commercially, steps
1105-1130 can be performed in real time, such that the user cannot perceive any delay in
presenting the image on the screen, which is referred to herein as “real time” or “live”
presentation.

[00132] The EyesMatch module can be used to provide a more natural environment that
more conform to daily interaction. For example, when making a video call using a PC, such as
by using Skype®, since the camera is normally positioned above the monitor, the caller often
seems to look away from the camera, since the caller is actually looking at the screen. This
provides an unnatural conversation, since the callers are not looking at each other when talking.
The EyesMatch module can be used in such application to apply a transformation such that the
image displayed on the monitor appears as if the caller was looking directly at the video cam,
even if the caller was actually looking at the screen, and thus away from the video cam. The
transformation can be done either at the sender or receiver’s computer. For example, a user
using Skype® may have EyesMatch module installed on his computer, such that whenever the
video cam is activated for a video conference, the EyesMatch module intercepts the signal from
the video cam and applies the transformation prior to allowing the video to stream to the other
user via the Skype application. When the other user receives the video signal, it has already been
transposed such that the other user sees the image as if the caller is looking directly at the video
cam. The same can be implemented is standard video conference systems, such as WebEx,
Polycom, etc.

[00133] Figure 12 is a block diagram illustrating modules and processes to perform the

calibration and image transformation according to an embodiment of the invention. Block 1230
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represent the image acquisition module, which may include one or more still or video cameras,
an IR camera or distance measurement sensor, a 3D camera arrangement, etc. Module 1232
controls the camera optimization settings, ¢.g., to obtain the proper FOV, image the proper zone
in front of the screen, set focus and/or resolution, etc. Module 1260 is the trigger event module,
which can be used to identify the presence of a user in front of the screen and start the image
acquisition and transformation process. At other times, the system can be set at idle, showing
only a background image on the screen until a user is detected.

[00134] Brace 1360 encompasses the calibration procedure, which will be described
herein for a system configured for a field installation wherein the camera 1230 is positioned
above the display screen 1240, as also exemplified in Figure 1. The calibration 1260 can be
performed in the factory prior to shipment or in the field after installation. At 1261 a target with
pointers is positioned and at 1262 one set of reference images are obtained (using, e.g., camera at
eye level and looking forward) and a corresponding set of input images are obtained (e.g., using
the camera at its field installation position above the screen and pointing downwards. At 1263
pointers from each input image are matched to corresponding pointers in corresponding
reference image. So as to generate transformation vectors. Depending on the quality of mirror
representation sought, optionally the vectors corresponding to arcas around the eyes of a user are
fine-tuned at 1264.

[00135] Using the matching of the pointers of the input images to the reference images, at
1265 the transformation parameters that lead to the best image matching can be determined and
selected. The parameters that can be used for the transformation include the following. A highly
effective transformation parameter is a tilt transformation. Tilt transformation corrects the
distortion in the image caused by the camera being tilted downwards. The tilt transformation
modifies an input image taken with the camera looking downwards and transforms the image to
appear as if the camera was pointed straight horizontally (Video engine can also correct azimuth
error). Another transformation parameter is elevation translation. The elevation spatial
translation transformation linearly modifies offset in an image taken with a camera positioned
externally to the screen, e.g., above the screen, and transforms the image to appear as if the
image was taken from the screen location at the user’s eyes level (match the eye height to the
image in the screen height) Horizontal translation can also be apply to correct missalignments

between the camera and the center of the screen). Another important transformation for
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mimicking mirror is scale. As explained above, in an actual mirror reflection the user sees very
little change in body image size as the user gets closer to the mirror. Conversely, in a camera
image the size changes considerably with distance to the camera. A scale transformation reduces
the effect of size change with distance to the screen, so that the user sees almost constant size of
himself in the screen, regardless of distance to the screen. Depending on the position and FOV of
the camera, an x-y translation of the image may also be required.

[00136] In practice, it has been shown that performing tilt, elevation, and scale translations
provides a rather convincing image that only needs to be right-to-left reversed to very effectively
mimic a mirror reflection. For further improvements, one may also use barrel-effect
transformation and fish-eye transformation. Additionally, one may add depth perception to the
projected image by adding lighting and shadowing, either artificially by operating on the
intensity and/or hue of the image pixels, or physically by controlling illumination elements such
as LED’s strategically position about the screen or the user. Moreover, a 3D effect can be created
either with the use of 3D glasses or using glasses-free 3D technology. In glasses-free 3D
technology different sets of images are projected to cach eye. Since in the embodiments
described the distance to the user and the location of the user’s eye are measured or estimated, it
makes it easier to project a 3D image to the user by projecting different sets of the images to
cach of the user’s eyes.

[00137] At step 1266 a transformation mapping is generated and stored. This
transformation mapping will be used at 1234 for transforming live video feeds from imaging
1230, utilizing the estimated distance to the user. Depending on the transformation mapping
operation, pixel filling may be needed. For example, using a camera on top of the screen and
tilted downwards would require tilt and elevation transformations which would provide an image
that can be enhanced using pixel filling. This can be done at 1237, and the resulting image would
be presented on the screen at 1240. Applying the transformation and pixel filling onto live video
feed can be easily done in real time using the appropriate processing capacity.

[00138] Figure 13 illustrates another embodiment, wherein calibration and transformation
mapping is performed in the field after installation of the system. In the example of Figure 13,
camera 14 is positioned above video screen 12 and is tilted downwards. The camera 14 and
screen 12 are in communication with and are controlled by controller 18. The user is provided

with an input device 16, which may be in communication with controller 18 using wired or
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wireless technology. The user stands at an appropriate location, e.g., 2-3 meters from the screen
12, and enables the calibration process by, e.g., entering a “calibrate” command from the remote
input device 16. During the calibration process, a live video stream is fed from camera 14 to the
controller 18, and the controller “flips” the image about a central vertical axis (left to right) prior
to displaying it on screen 12. Using the input device, the user acts on the various transformation
functions. For example, the input device may include input buttons for correcting tilt, elevation
and scale, as schematically illustrated in Figure 13. The user’s input commands are transmitted to
the controller 18, which then applies the transformations in real time to the video feed, such that
the image is changing in real time in front of the user. The user may change the amount of each
transformation function until the user sees a convincing image in the screen, at which point the
user may press an input button indicating that calibration is completed. The controller 18 then
saves the appropriate calibration parameters and uses these transformation parameters for all
future live video feeds.

[00139] Another feature illustrated in Figure 13 is distance calculation. Since the position
and tilt of the camera 14 with respect to the screen 12 are known (e.g., due to fixed bracket
attaching the camera to the top of the screen), the image captured by the camera 14 can be used
for triangulation and distance calculation. For example, when a user appears in a frame of a live
video stream captured by camera 14, triangulation to the tips of the user’s shoes can be
performed in order to calculate the user’s distance to the screen 12. This operation can be done
every fixed number, n, of frames, such that the user’s distance from the screen can be
continuously updated to capture user’s movement. The background can be updated once there is
no user in front of the mirror — adaptive background method.

[00140] A further feature illustrated in Figure 13 is the use of lighting to create depth
and/or atmosphere. Specifically, several light sources 17, e.g., LED arrays, can be placed at
different locations about the screen 12, and be controlled by controller 18. The light sources 17
can be operated so as to create more depth in the image, e.g., adding shadows and brightly
illuminated areas. The light sources 17 can be of different colors, so as to improve the existing
lighting and create the appropriate overall “temperature” of the displayed image. The light
sources can also be tuned according to the distance to the user, so as to create consistent image
and remove artifacts created by the store’s illumination. Alternatively, or additionally, color and

lighting changes can be done by the controller directly on the digital image received from the
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camera 14. For example, color transformation can be used to enhance the mirror appearance of
the image, e.g., operate on parameters providing an image that is: glossy, crisp, sharp, mat,
metallic, etc. The controller 18 can also add virtual spot of lights and/or shadows on the image to
create more depth to the image. Also, an anti-reflecting coating is provided on the front of the
screen so as to remove and reduce reflections that are normally associated with flat panel
displays. The LED Array can be connected to light sensor, and/or to light temperature sensor,
and can be predefined to stay in particular levels of light and light temperatures, and will adjust
automatically.

[00141] According to further embodiments, 3D imaging is implemented with two cameras
at a distance D between each other. Distance D is calculated as an average distance between
human eyes, generally referred to as interpupillary distance (IPD), which for adults is around 54—
68 mm. The transformation will be calculate from registration of image obtained from the input
camera at a distance D with an image obtained from two reference (base) cameras at a spatial
distance that is also similar to the distance between to user eyes. The base for registration can be
taken using a Kinect® or any IR 3D camera. Google glasses can also be an option for calibration,
wherein the user/target wearing the Google glasses will take a picture of himself in front of a
regular mirror. Since the FOV is fixed, the only thing that needs to be done is resize the image
for true size. An image transformation module, such as controller 18, can also apply image resize
for zoom in/out to allow the user to fit the image to the screen or to focus on some part.

[00142] As can be understood, while some of the above embodiments relate to building
the transformation mapping by registering images or other empirical methods, alternatively
direct calculations of the distortion between camera and theoretical user point of view can be
performed based on analytics. Using analytics voids the need for any registration procedure.
Instead, analytical mapping transformation is created to correct for the distortions.

[00143] Yet another feature illustrate in Figure 13 is the use of the Internet or the cloud for
providing services relating to the transformation and mirror presentations. For example,
according to one embodiment, the transformation can actually be performed in the cloud, if a
sufficiently fast connection exists. In such a case, the feed from the camera 14 can be fed to
server 181, which applies the transformation and sends it back to controller 18 for display on
monitor screen 11. According to another embodiment, the images from camera 14 or

transformed images from camera 14 can be stored in the cloud and streamed to devices, such as
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smartphone 183, tablet 187, and another monitor screen 189, such as a flat panel TV. This can
be done in real time while the user is trying an outfit, such that the user can share the experience
and get input from others at remote locations. Also, once the user leaves the store, the user can
have access to all the images taken by using a smartphone, tables, PC, etc. Note that for case of
user interface, as shown in monitor 189 of Figure 13, thumbnail images of various tries can be
displayed together with the current image, to enable the user to choose among views.

[00144] Figure 14 illustrates an embodiment for extracting data from the image of camera
1430. The trigger event module 1450 detects the presence of a user and activates the process for
extracting the data. A camera optimization module 1432 can be used to control the camera to
obtain the best image for the data extraction. In this embodiment, when the camera 1430 is
located above the screen and pointed down, it can see the user’s shoes from, ¢.g., Im to 4m from
the screen. However, since the camera is pointed down and the shoes are at a high distance from
the camera compared with the user’s head, the distortion is at the maximum. With the
transformation mapping discussed above a compelling distortion improvement is achieved at all
distances.

[00145] Additionally, according to this embodiment, the image of the user is separated
from the background at 1462. At 1464 the central mass is calculated by multiplying the binary
image of the user only by index matrix, and then taking the mean of the pixels index. Also, the
min. body pixel below central mass (J,k) is determined by opening a window around k (central
mass) and finding the lower active index — which can be assumed to represent the edge of the
shoes. At 1468 the user’s height is calculated by finding the top of the head and, based on the
distance camera resolution, FOV, and the camera geometric tilt, the user’s height is estimated.
[00146] Figure 15 illustrates an embodiment wherein stitching of images from n cameras
is performed. Stitching is particularly beneficial for improving the image resolution and FoV
when the user is approaching closer to the screen. In the embodiment of Figure 15, the live feeds
1530, 1532, of n cameras, 1:n, are stitched together. Trigger event module 1560 may be used to
trigger stitching when a user is detected in front of the screen. Also, distance measurement may
be supplied, cither a single value representing an average distance to the user, or multiple values,
e.g., one distance value for each camera. Conversely, or in addition, multiple distance values

may be provided to indicate different distances of different body part.
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[00147] Each camera may undergo separate camera optimization, 1533, 1536, and the
feeds from each camera would go through a different geometrical transformation, 1560, 1562,
since the location and orientation of the cameras are different relative to the user point of view,
1564, 1562. Overlay decision 1570 is the decision element to determine where will be best to
perform the stitching. If we are dealing with scenario with two cameras one located above and
one below the screen, the overlay decision will indicate the index of the best cut. Since we have
distance measurement constantly, it is possible to maintain the stitching line almost fixed once
user approach the mirror. For maximum performance the stitching 1572 needs to be optimized
based on the user’s distance from the cameras. Smoothing 1574 is needed to filter out the lines
that may be generated at the intersections of different images from different cameras. The images
from different cameras would be slightly different due to differences in absolute quality and in
lightning, and due to different distortion correction for each camera. Interleaving between the
images on multiple rows can be used to ease the lighting affect. The stitched image is output at
1576.

[00148] In the above described embodiments, the transformation mapping corrected the
image obtained by the cameras and provided an image that mimics an image that would have
reflected from a mirror. The following embodiment, illustrated in Figure 16, improves the quality
of the eyes’ presentation. The idea behind this embodiment is to override the eyes zone, or just
the eyes, with modified pixels that will create the feeling of broadside view — i.e., presenting the
eyes to their fullest mimicking the user looking directly at himself in the mirror. As can be
understood, the user would be looking directly at himself projected in the screen, but since the
camera is not positioned at eye level pointing horizontally, the user’s eye as captured by the
camera would not be seen looking straight ahead. The embodiment of Figure 16 corrects this
problem.

[00149] The majority of the elements in Figure 16 are similar to that of Figure 12 and have
the same reference, except that it is in the 16xx series. These elements will not be described here
again. Instead, attention is directed to element 1680, which is responsible for the eyes correction.
Since the scaling has already been correct by the prior elements, what needs to be done at this
stage is to fix and/or reconstruct the internal eyes elements, ¢.g., pupil, iris, etc., o as to present

the proper image.
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[00150] Module 1680 first locates the eyes in the image and makes sure that the user does
indeed look at the screen. The information for this step and for the corrections can be deduced
from historical images, estimations for regular statistical eyes proportions, or actual
measurement when the user looks directly at the camera or once the user is standing far enough
from the screen where the distortion is relatively low after the transformation mapping. If the
user is found to be looking at the screen, the pixels corresponding to the eyes area are either
transformed or actually replaced by pixels that position the iris and pupil at the center of the cye,
looking forward. Also, the sclera may be enlarged, to mimic straight-on view, especially if the
camera is positioned above and pointed downwards.

[00151] Another feature that may be implemented in any of the above described
embodiments is the frequency of transformation parameter update. That is, at times the user may
prefer a stable image when he is standing stationary in front of the screen that mimics the mirror.
Having the transformation mapping engine change while user is stationary may create an
uncomfortable feeling. On the other hand, when the user is moving faster toward or backward
from the screen, it may be fine to update the transformation parameters faster. Accordingly,
according to this feature, multiple behavior zones are established. According to one embodiment,
the behavior zones are set according to distance only. For example, when the user is moving
more than a set distance amount, the video engine is updated. According to one embodiment, if
the user moved an amount of less than, say 25c¢m, the transformation mapping is performed at a
lower speed, say every x seconds, while if the user moved more than 25¢m, the transformation
mapping is updating the parameters at a second, faster speed. According to another embodiment,
the zones are set according to the user’s movement speed. For example, if it is determined that
the user is moving less than x cm/s, then a first transform updating frequency is implements,
while if the user moves faster, a second, faster updating frequency is used.

[00152] Thus, as can be understood from the above, while a real time video engine update
may be used to image the user, the presentation transformation on the monitor screen may not be
necessarily changing in real time, depending on the user’s behavior. For example, is the user is
relatively stationary or moves very slow, transformed parameters can vary in a semi-real time.
Then, when the user starts to move faster or a large distance, the video engine may be updated

more frequently.
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[00153] It should be appreciated that the embodiments described above may be
implemented using a digital (e.g., video) camera and a monitor, wherein the images from the
camera are fed to a processor. The processor applies the transformation mapping to the images
and display images in either a display mode or a mirror mode on the monitor. From the above
description it should be appreciated that the mirror mode may be implemented by displaying on
the monitor the live video feed, as modified by the transformation mapping. That is, in mirror
mode the image that is being displayed on the monitor is an image/video of the user taken in real
time. Conversely, in display mode the image that is being displayed is an image/video obtained
in the past and taken from storage. The stored images may be either the raw images as fed from
the camera or already transformed images. In either case, the prior images that are being
displayed in a display mode are transformed images. Therefore, if the stored images are the raw
images, the processor applies the transformation mapping prior to displaying the images on the
monitor.

[00154] Whether the system operates in a display or mirror mode can be considered as a
temporal issue: during mirror mode, the image that is being shown on the monitor is a
transformed image of what the camera sees at that particular moment (or at a de minimis or
unnoticeable earlier time), while during display mode the image that is being shown is a
transformed image of what the camera or other camera saw earlier and is different than what the
camera sees now. This issue also relates to perception: during mirror mode, since the monitor
shows a transformed image of what the camera sees now, the user observing the monitor has the
perception that he is looking at a mirror, while during the display mode the user observing the
monitor has the perception of observing a video of events that took place in the past.

[00155] It should be appreciated that the system can be implemented separate and
irrespective of the monitor screen. For example, in some locations (e.g., dressing room), only
the monitor screen may be installed, without any camera. The monitor is configured to
communicate with the system so as to download and display stored images. The user may
interact with the monitor to view prior images taken, ¢.g., to compare with current outfit. As
another example, all of the images taken can be uploaded to the cloud, such that a user may view
the images on a PC or mobile device, such as using an app on a tablet.

[00156] As can be understood from the above description, various embodiments of the

invention provide an image transformation apparatus that comprises an image input port for
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receiving digital images from a camera; a transposed image output port for outputting transposed
images to be displayed on a monitor or stored in memory; and a transposition module that is
programmed to receive images from the input port and apply a transformation to the images,
wherein the transformation includes at least flipping the image about a vertical axis so as to
reverse right and left sides of the image; applying a transformation mapping to the image to
modify the image such that it appears to mimic a reflection of a mirror; resizing the image to
reduce variations caused by changes in object’s distance to the camera. In other embodiments, a
program is provided that when operated on a computer causes the computer to transpose a digital
image obtained from a camera, such that the transposed image resembles a reflection from a
mirror, the transposition including at least flipping the image about a vertical axis so as to
reverse right and left sides of the image; applying a transformation mapping to the image to
modify the image such that it appears to mimic a reflection of a mirror; resizing the image to
reduce variations caused by changes in object’s distance to the camera. The program can be
operated in any general purpose computer, such as a server, a PC, a tablet, a smartphone, etc.
[00157] According to further embodiments, a system is provided which enables a user to
view self image on a digital screen by having the digital screen project an image mimicking a
mirror image. The system includes a digital camera generating a stream of images of the user; a
controller having an image input port to receive the stream of images from the camera and
applying a transformation to the images to generate transformed images mimicking a reflection
of the user in a mirror; the controller having an output port for outputting a stream of transposed
images to be displayed on a monitor; and a storage facility to store the transformed images. The
controller further having an Internet connection for uploading the stream of transposed images to
the cloud. The system further having clients enabling download and viewing of the transformed
images from the cloud.

[00158] In various embodiments, a controller applies a transformation to a stream of
images, which includes: flipping the image about a vertical axis so as to reverse right and left
sides of the image; applying a transformation mapping to the image to modify the image such
that it appears to mimic a reflection of a mirror; and resizing the image to reduce variations
caused by changes in object’s distance to the camera. The mapping essentially reassigns new
addresses to each pixel of the original image. The transformation mapping renders an image

appearing to have been taken from a camera positioned at eye-level height and pointing
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horizontally. The transformation mapping comprises at least a tilt transformation and an
clevation transformation, wherein a tilt transformation transforms the image to resemble tilting
of the camera and the elevation transformation transforms the image to resemble changing the
elevation of the camera.

[00159] The transformation mapping can be one that includes angle, tilt, azimuth, scale,
spatial translation (i.e., elevation lincar offset or horizontal offset) etc. The final transformation is
a matrix multiplication of the individual transformation to generate the individual distortions.
[00160] In other embodiments a system is provided for enhancing video conferencing or
video calling. The system includes a transformation engine to transform a stream of images
taken from a video camera positioned about a periphery of a monitor screen, such that images of
a user looking directly at the screen portray a user not looking directly at the camera. The
transformation engine receives the stream of images and transforms the images so as to provide
images showing the user looking directly at the camera. The transformation includes any
combination of correction for angle, tilt, azimuth, scale, spatial translation (i.e., elevation linear
offset or horizontal offset), etc. The transformation may also include override the eyes zone, or
just the eyes, with modified pixels that will create the feeling of broadside view — i.e., presenting
the eyes to their fullest mimicking the user looking directly at the camera.

[00161] In various implementations, the method further comprises calculating distance to
a user appearing in the image by tracking the distance between the user’s eyes or the head size,
and scaling the image accordingly. For example, according to one embodiment, the system is
programmed with an expected distance between the user’s eyes, i.c., interpupillary distance
(IPD), at an average distance from the camera. The 95 percentile adult male in the USA has an
IPD of 70 mm, while for females it is 65mm. When a user is sensed in front of the camera, the
system may first determine whether it is a male or female, or simply go directly the the distance
measurement program and use an average IPD number, e.g., 68mm. For the range measurement,
the system identifies the pupils in the image, and scale the image so as to match the expected
IPD. As video images continue to stream, the system scales the image to maintain the IPD
constant and matching the expected IPD. In this manner, when the user moves away or closer to
the camera, the size of the user in the image projected on the monitor screen would remain about
the same, thus mimicking a reflection on a mirror. As can be understood, the system can use

other standard measurements, such as distance between cars, etc., but using the eyes would make
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it simpler since the system can recognize the eyes pretty easily. However, if the user wears
shades, the system may have to resort to other measurements based on o0ther body parts. This
switch can be done dynamically, i.e., if the system finds the eyes, it uses IPD, but if not, it falls
back to other body parts.

[00162] Also, effect filters can be applied, such as lighting filter effect, reflective texture
effect, color spectrum filter to create metallic feeling, etc. Similarly, the camera’s shutter

timing, sensor gain, whitebalance, and any of their combinations can be controlled to modify the
resulting image. In various embodiments, these parameters are controlled based on a dynamic
region of interest (Dynamic R1O), such that the changes applied to the parameters relate only to a
selected region in the image, and not the entire image. For example, the parameters can be
modified and updated based on the distance to the user and limited to an ROI which is a window
around the user. For example, the user’s image can be separated from the background, and thhe
parameters applied only to the pixels belonging to the user’s image.

[00163] In further implementations, enhanced real time video effect is implemented by,
e.g., recording a video with a high resolution camera at a first frame rate, and manipulating the
display in a higher frame rate so as to smooth the video. Additionally, the background of the
received video stream can be replaced with an artificial background stoered in the system.
Additional video processing can be used to add or change color or texture of accessory or other
element in the image. Also, for video conferencing and other applications the transformation can
be performed without vertical flipping of the image.

[00164] While certain features of the invention have been illustrated and described herein,
many modifications, substitutions, changes, and equivalents may occur to those skilled in the art.
It is, therefore, to be understood that the appended claims are intended to cover all such

modifications and changes as fall within the true spirit of the invention.
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CLAIMS

1. A method for operating a system having a monitor, a camera, and a processor, so as to
display a mirror-mimicking image on the monitor, by performing the non-ordered steps
comprising:

obtaining a digital image from a camera;

flipping the image about a vertical axis so as to reverse right and left sides of the image;

applying a transformation mapping to the image to modify the image such that it appears
to mimic a reflection of a mirror;

resizing the image to reduce variations caused by changes in object’s distance to the
camera;

displaying the image on the monitor after performing the flipping, transformation

mapping, and resizing.

2. The method of claim 1, wherein the transformation mapping renders an image appearing

to have been taken from a camera positioned at eye-level height and pointing horizontally.

3. The method of claim 1, wherein the transformation mapping comprises at least a tilt

transformation and an elevation transformation.

4. The method of claim 3, wherein the tilt transformation modifies an input image taken
with a non-horizontally pointing camera and transforming the image to appear as if the camera

was pointed straight horizontally.

5. The method of claim 3, wherein the elevation transformation modifies an input image
taken with a camera positioned at arbitrary height and transforming the image to appear as if the

camera was positioned at a user’s eye level.

6. The method of claim 1, wherein the step of resizing the image is performed integral to the

step of applying the transformation mapping.
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7. The method of claim 1, further comprising the steps:
obtaining a reference image;
performing registration of the digital image with the reference image;

using data obtained from the registration to generate the transformation mapping.

8. The method of claim 1, further comprising applying a translation transformation to move

the image within display area of the monitor.

9. The method of claim 1, further comprising changing illumination intensity of individual

or groups of pixels of the monitor, so as to enhance shading or illumination in the image.

10.  The method of claim 1, further comprising applying at least one of a barrel-effect

transformation and a fish-eye transformation.

11. The method of claim 1, further comprising:
determining distance to a user appearing in the image; and,

varying resolution of the image according to the distance.

12. The method of claim 1, further comprising a step of pixel filling, wherein pixel image is

extrapolated into empty pixels left after applying the transformation mapping.

13. The method of claim 1, further comprising the steps:

obtaining a second digital image from a second camera;

flipping the second image about a vertical axis so as to reverse right and left sides of the
second image;

applying a transformation mapping to the second image to modify the second image such

that it appears to mimic a reflection of a mirror;

resizing the second image to reduce variations caused by changes in object’s distance to

the second camera,
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stitching the image and the second image after performing the flipping, transformation
mapping, and resizing, to thereby obtain a stitched image;

displaying the stitched image on the monitor.

14. The method of claim 13, wherein field of views of the camera and of the second camera
overlap, and further comprising the step of overlay decision to determine best location in

overlapping parts of the field of views to perform the stitching.

15.  The method of claim 14, further comprising a smoothing operation to correct artifacts

caused by the step of stitching.

16.  The method of claim 1, further comprising the steps:
obtaining a second digital image from a second camera;
flipping the second image about a vertical axis so as to reverse right and left sides of the

second image;

applying a transformation mapping to the second image to modify the second image such

that it appears to mimic a reflection of a mirror;

resizing the second image to reduce variations caused by changes in object’s distance to

the second camera,;

displaying the image and the second image after performing the flipping, transformation

mapping, and resizing, to thereby obtain a three-dimensional image on the monitor.

17.  The method of claim 1, wherein the non-ordered steps are performed on a series of

images of a live video feed from the camera.

18. The method of claim 17, further comprising:

determining distance to a user appearing in the live video feed; and,
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varying rate at which the non-ordered steps are performed on the series of images

according to the distance.

19.  The method of claim 17, storing the live video feed in a digital storage device and
selectively operating the system in one of a mirror mode or display mode, wherein during mirror
mode displaying on the monitor transformed images of what the camera sees at that particular
moment while during display mode displaying on the monitor a transformed images of what the

camera saw in the past and obtained from the digital storage device.

20.  The method of claim 1, further comprising calculating distance to a user appearing in the

image by identifying user’s shoes and triangulating to the shoes.
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Abstract

Systems, devices and methods enabling appearance comparison. The system includes at
least one interactive imaging and display station. The station includes a mirror-display device
capable of selectably operating in either or both a mirror mode or a display mode; an imaging
device to capture one or more appearances appearing in a field of view in front of the mirror-
display device; and/or an image control unit to select the mode of operation of the mirror-display

device according to a user command.
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Payment was successfully received in RAM $70
RAM confirmation Number 10445
Deposit Account 503557
Authorized User
File Listing:
Document o L. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
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) 949841
1 Oath or Declaration filed 067055_002002?Dec|arat|ons. no 2
p 001819acf0bea83835b3cb6cf7421cd5f6ec|
cebb
Warnings:
Information:
1132900
2 Power of Attorney 067055_002000_POA.pdf no 4
eda568561ec27eae6c5c4546b85ff5c40404)
<747
Warnings:
Information:
30379
3 Fee Worksheet (SB06) fee-info.pdf no 2
436579790bc2816ffb88c7b1d7¢93be28fb)
e8cf
Warnings:
Information:
Total Files Size (in bytes):i 2113120

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" {Total or Independent) is the highest found in the appropriate box in column 1.

Substitute for Form PTO-875 13/843,001
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 CFR 1.16(a), (b), or (c)) N/A N/A N/A 70 N/A
SEARCH FEE
(37 CFR 1.16(K). ), or (m)) N/A N/A N/A 300 N/A
EXAMINATION FEE
EXAMINATION FEE N/A N/A N/A 360 N/A
oY CRRIAE) 20 minus 20- < 40 -| o000 | om
INDEPENDENT CLAIMS *
(37 CFR 1.16(h)) 1 minus 3 = X 210 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0” in column 2. TOTAL 730 TOTAL
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE() FEE($)
E AMENDMENT PAID FOR
| Total g i w -
=S (37 CF(:H 16(7)) Minus x = OR =
) Independent * Minus | *** =
5 (37 CFR 1.16(h) X = OR -
<§: Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE(S) RATE®) FEE(S)
E AMENDMENT PAID FOR
LUl Total * Minus | ** = =
= (37 CF?H.IE(H) X OR -
% Independent * Minus | *** = X _ OR _
w (37 CFR 1.16(h)) = =
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16()))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpto.gov

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE REC'D I ATTY DOCKET.NO ITOT CLAIMSI IND CLAIMSl
13/843,001 03/15/2013 2852 603 067055-002000 20
CONFIRMATION NO. 2550
46188 FILING RECEIPT
Nixon Peabody LLP
P.O. Box 60610 T I RO M
000000060937057

Palo Alto, CA 94306
Date Mailed: 05/09/2013

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)
Nissi Vilcovsky, Tokyo, JAPAN;
Ofer Saban, Vienna, VA;
Applicant(s)
Nissi Vilcovsky, Tokyo, JAPAN;
Ofer Saban, Vienna, VA;

Power of Attorney: None

Domestic Priority data as claimed by applicant
This application is a CIP of 13/088,369 04/17/2011
which is a CON of 11/817,411 08/30/2007 PAT 7948481
which is a 371 of PCT/IL06/00281 03/01/2006
which claims benefit of 60/656,884 03/01/2005
and claims benefit of 60/656,885 03/01/2005
This application 13/843,001
claims benefit of 61/738,957 12/18/2012

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices
(PTO/SB/39 or its equivalent) has been received by the USPTO.

page 1 of 3
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If Required, Foreign Filing License Granted: 05/02/2013

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 13/843,001

Projected Publication Date: 08/15/2013
Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **
Title

DEVICES, SYSTEMS AND METHODS OF CAPTURING AND DISPLAYING APPEARANCES
Preliminary Class

396
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
13/843,001 03/15/2013 Nissi Vilcovsky 067055-002000
CONFIRMATION NO. 2550
46188 FORMALITIES LETTER
Nixon Peabody LLP
P.O. Box 60610 R AR M BT
000000060937058

Palo Alto, CA 94306
Date Mailed: 05/09/2013

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION

FILED UNDER 37 CFR 1.53(b)
Filing Date Granted
Items Required To Avoid Abandonment:

An application number and filing date have been accorded to this application. The item(s) indicated below,
however, are missing.

Applicant is given TWO MONTHS from the date of this Notice within which to file all required items below to avoid
abandonment. Extensions of time may be obtained by filing a petition accompanied by the extension fee under
the provisions of 37 CFR 1.136(a).

« A surcharge (for late submission of the basic filing fee, search fee, examination fee or inventor's oath or
declaration) as set forth in 37 CFR 1.16(f) of $ 70 for a small entity in compliance with 37 CFR 1.27, must be
submitted.

SUMMARY OF FEES DUE:

Total fee(s) required within TWO MONTHS from the date of this Notice is $ 70 for a small entity
+$ 70 Surcharge.

ltems Required To Avoid Processing Delays:

Applicant is notified that the above-identified application contains the deficiencies noted below. No period for
reply is set forth in this notice for correction of these deficiencies. However, if a deficiency relates to the inventor's
oath or declaration, the applicant must file an oath or declaration in compliance with 37 CFR 1.63, or a substitute
statement in compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the
expiration of the time period set in the "Notice of Allowability" to avoid abandonment. See 37 CFR 1.53(f).

« A properly executed inventor's oath or declaration has not been received for the following inventor(s):
ALL

Applicant may submit the inventor's oath or declaration at any time before the Notice of Allowance and Fee(s)
Due, PTOL-85, is mailed.
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Replies must be received in the USPTO within the set time period or must include a proper Certificate of Mailing
or Transmission under 37 CFR 1.8 with a mailing or transmission date within the set time period. For more
information and a suggested format, see Form PTO/SB/92 and MPEP 512.

Replies should be mailed to:

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web.
https://sportal.uspto.gov/authenticate/AuthenticateUserlLocalEPF.html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http://www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

/etadesse/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 2 of 2
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of Docket No: 067055-002000
Nissi Vilcovsky, et al. Confirmation No.: 2550
Appln. No.: 13/843,001 Group Art Unit: 2852
Filed: March 15, 2013 Examiner: Unassigned

For: DEVICES, SYSTEMS AND METHODS OF CAPTURING AND DISPLAYING
APPEARANCES

RESPONSE TO NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL

APPLICATION ~ FILED UNBDER 37 CFR 1.53(b)
Filing Date Granted

Mail Stop: Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

In response to the “Notice to File Missing Parts of Nonprovisional Application — Filed
Under 37 CFR 1.53(b) Filing Date Granted,” for the above application, Applicant respectfully
notes that the $70 surcharge fee for late submission of the declarations was submitted on May 3,
2013 along with the executed inventor’s declarations via EFS web.

Except for the issue fee and publication fee, which will be separately authorized, the
Commissioner is hereby authorized to charge any additional fees which may be required in this
application under 37 C.F.R. §1.16-1.17 during its entire pendency, or credit any overpayment, to

Deposit Account No. 50-3557.

Respectfully submitted,
_/Joseph Bach/
NIXON PEABODY LLP Joseph Bach
P.O. Box 60610 Registration No. 37,771

Palo Alto, CA 94306
Telephone: (650) 320-7721

Date: May 16, 2013
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Electronic Acknowledgement Receipt

EFS ID: 15798647
Application Number: 13843001
International Application Number:
Confirmation Number: 2550

Title of Invention:

DEVICES, SYSTEMS AND METHODS OF CAPTURING AND DISPLAYING
APPEARANCES

First Named Inventor/Applicant Name:

Nissi Vilcovsky

Customer Number:

46188

Filer:

Joseph Bach/Monica Moreno

Filer Authorized By:

Joseph Bach

Attorney Docket Number: 067055-002000
Receipt Date: 16-MAY-2013
Filing Date: 15-MAR-2013
Time Stamp: 17:05:02

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document o . . File Size(Bytes Multi Pages
Document Description File Name ( y V . . 9
Number Message Digest | Part/.zip| (if appl.)
) 132864
Applicant Response to Pre-Exam 067055_002000_Response_to_|
1 s . s no 1
Formalities Notice Missing_Parts.pdf
ab3b1878a99b87643e279b5b42{0120346)

Warnings:
Information:
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Total Files Size (in bytes):‘ 132864

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpto.gov

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSI IND CLAIMSl
13/843,001 03/15/2013 2656 603 067055-002000 20
CONFIRMATION NO. 2550
46188 UPDATED FILING RECEIPT

Nixon Peabody LLP

P.O. Box 60610 T AR M
00000006138383

Palo Alto, CA 94306
Date Mailed: 05/28/2013

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)
Nissi Vilcovsky, Tokyo, JAPAN;
Ofer Saban, Vienna, VA;
Applicant(s)
Nissi Vilcovsky, Tokyo, JAPAN;
Ofer Saban, Vienna, VA;

Power of Attorney: The patent practitioners associated with Customer Number 46188

Domestic Priority data as claimed by applicant
This application is a CIP of 13/088,369 04/17/2011
which is a CON of 11/817,411 08/30/2007 PAT 7948481
which is a 371 of PCT/IL06/00281 03/01/2006
which claims benefit of 60/656,884 03/01/2005
and claims benefit of 60/656,885 03/01/2005
This application 13/843,001
claims benefit of 61/738,957 12/18/2012

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices
(PTO/SB/39 or its equivalent) has been received by the USPTO.
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If Required, Foreign Filing License Granted: 05/02/2013

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 13/843,001

Projected Publication Date: 09/05/2013
Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **
Title

DEVICES, SYSTEMS AND METHODS OF CAPTURING AND DISPLAYING APPEARANCES
Preliminary Class

348
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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2 UNITED STATES PATENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE

United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
PO. Box 1450

leas;i;gg;:g.ma 22313-1450
| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
13/843,001 03/15/2013 Nissi Vilcovsky 067055-002000
CONFIRMATION NO. 2550
46188 POA ACCEPTANCE LETTER
Nixon Peabody LLP

P.O. Box 60610

IR TSRO AR
Palo Alto, CA 94306 000000061383848

Date Mailed: 05/28/2013

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 05/03/2013.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

/nhassani/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
13/843,001 03/15/2013 Nissi Vilcovsky 067055-002000
CONFIRMATION NO. 2550
46188 PUBLICATION NOTICE
Nixon Peabody LLP
P.O. Box 60610 LR T
000000063595550

Palo Alto, CA 94306

Title:DEVICES, SYSTEMS AND METHODS OF CAPTURING AND DISPLAYING APPEARANCES

Publication No.US-2013-0229482-A1
Publication Date:09/05/2013

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth
in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's Office of
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382,
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and the

dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to

publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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Doc code: IDS

Doc description: Information Disclosure Statement (IDS) Filed

PTO/SB/08a (01-10)

Approved for use through 07/31/2012. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 13843001
Filing Date 2013-03-15
First Named Inventor | Nissi Vilcovsky

Art Unit | 2656
Examiner Name | KUNTZ, CURTIS A

Attorney Docket Number |067055-002000

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code’ of cited Document .
Figures Appear
1 7948481 B2 2011-05-24 Vilcovsky

If you wish to add additicnal U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns,Lines where
- Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document )
Figures Appear
1 20020196333 Al 2002-12-26 Gorischek
2 20030085866 Af 2003-05-08 Bimber et al.
3 20050018140 Al 2005-01-27 Ishizaki et al.
4 20060178902 A1 2006-08-10 Vicars et al.
5 20090091710 A1 2009-04-09 Huebner
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( Not for submission under 37 CFR 1.99)

Application Number

13843001

Filing Date

2013-03-15

First Named Inventor | Nissi Vilcovsky

Art Unit

|2656

Examiner Name

| KUNTZ, CURTIS A.

Attorney Docket Number

| 067055-002000

6 20110199294 A1 2011-08-18 Vilcovsky
If you wish to add additional U.S. Published Application citation information please click the Add button. Add
FOREIGN PATENT DOCUMENTS Remove
Name of Patentee or Pages Columns Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant s
Initial* No | Number3 Code? j Code4| Date PP Passages or Relevant
Document .
Figures Appear
1 10031965 DE A1l 2002-01-10 Floegel |:|
2 19943355 DE A1 2001-03-15 Benesch |:|
Accenture Global
3 1372092 EP A1l 2003-12-17 Services GMBH |:|
4 1376207 EP A1 2004-01-02 Seiko Epson Corp. D
5 00/22955 WO A1l 2000-04-27 | Fischer ]
If you wish to add additional Foreign Patent Document citation information please click the Add button ~ Add
NON-PATENT LITERATURE DOCUMENTS Remove
. . Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite S . . :
- (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5
Initials No . - -
publisher, city and/or country where published.
1 Search Report for European Patent Application No. 06711263.1 dated August 18, 2011. |:|
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Application Number 13843001

Filing Date 2013-03-15

INFORMATION DISCLOSURE

First Named Inventor | Nissi Vilcovsky

STATEMENT BY APPLICANT

o Art Unit | 2656
( Not for submission under 37 CFR 1.99)

Examiner Name | KUNTZ, CURTIS A.

Attorney Docket Number |067055-002000

2 Examination Report for European Patent Application No. 06711263.1 dated June 21, 2012.

3 2nd Examination Report for European Patent Application No. 06711263.1 dated June 25, 2013.

4 International Search Report and Written Opinion for PCT/IL2006/000281 mailed on June 12, 2007.

5 International Preliminary Report on Patentability for PCT/IL2006/000281 mailed on September 20, 2007.

6 Office Action for U.S. Application No. 13/088,369 mailed on November 2, 2012.

7 Office Action for U.S. Application No. 13/088,369 mailed on April 9, 2013.

8 Notice of Allowance for U.S. Application No. 13/088,369 mailed on September 3, 2013.

9 Office Action for U.S. Application No. 11/817,411 mailed on July 21, 2010.

10 Notice of Allowance for U.S. Application No. 11/817,411 mailed on February 3, 2011.

If you wish to add additional non-patent literature document citation information please click the Add button  Add

EXAMINER SIGNATURE

Examiner Signature Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.
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( Not for submission under 37 CFR 1.99)
Examiner Name
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1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 801.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
1 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. ® Applicant is to place a check mark here if]

English language translation is attached.
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Application Number 13843001

Filing Date 2013-03-15

INFORMATION DISCLOSURE

First Named Inventor | Nissi Vilcovsky

STATEMENT BY APPLICANT - |2656

( Not for submission under 37 CFR 1.99)
Examiner Name | KUNTZ, CURTIS A.

Attorney Docket Number |067055-002000

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
[] from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) moare than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

[] See attached certification statement.
[] The fee setforth in 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature [Joseph Bach/ Date (YYYY-MM-DD) 2013-12-03

Name/Print Joseph Bach Registration Number 37771

This callection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the callection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/aor examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
hisfher designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a viclation or potential violation of law or regulation.
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Floegel, Eberhard, 30161 Hannover, DE gleich Anmelder

Die folgenden Angaben sind den vom Anmelder eingereichten Unterlagen entnommen

Elektrospiegel

&)  Die Erfindung bezieht sich auf Bildschirme (1), die mit-
tels einer eingebauten Kamera (3) als Spiegelersatz einge-
setzt werden - insbesondere in Bekleidungsgeschiften

und Kaufhausern.

Uber die Spiegelfunktion hinaus kann die Darstellung
durch eine entsprechende Software u. a. bezliglich Farbe,
Muster, Stoffart und Schnitt des getragenen Kleidungs-
stlickes manipuliert werden. Ebenso kann die Farbdar-
stellung auf Tageslicht umgestelit werden.

Die Software sorgt auch daftr, daf die sich betrachtende
Person stets in der vollen moglichen GréRR3e auf dem Bild-
schirm dargestellt wird, unabhangig von der Entfernung

zum Bildschirm.

Die Darstellung wird gespeichert, so dal3 vorhergehende
Anproben jederzeit eingeblendet werden kénnen. Diese
gespeicherten Anproben kénnen ebenfalls wie vorste-

hend manipuliert werden.

tion-on-demand.

DE 10031965 A1
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In einem zweiten Schritt kann die dargestelite Person per
Software mit anderen Kleidungsstlcken gezeigt werden.
Informationen zum Kleidungsstlick kénnen zuséatziich auf
einem kleineren Display (2) angezeigt werden.

Alle Funktionen sind (ber eine Fernbedienung steuerbar.
Die Erfindung eignet sich insbesondere auch fir Produc-
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DE 10031965 Al

1

Beschreibung

[0001] Die Erfindung bezieht sich auf Bildschirme die
mittels einer eingebauten Kamera als Spiegelersatz einge-
setzt werden — insbesondere in Bekleidungsgeschiften und
Kauthiusern.

[0002] Derartige Spiegel — hicr Elcktrospiegel genannt —
sind bis dato nicht bekannt. Bekannt sind dagegen PC-Pro-
gramme, die z. B. in Frisiersalons den Kunden verschiedene
Frisurvorschlige auf dem Bildschirm darstellen konnen.
[0003] Die Aufgabe dieser Erfindung ist es jedoch, die
Anprobe von Bekleidungsstiicken zu erleichtern und zu un-
terstiitzen.

[0004] Dabei wird bei der erfindungsgemifien Losung die
Funktion eines Ganzkorperspiegels durch einen Bildschirm
im Hochformat nicht nur vollstdndig ersetzt, sondern durch
die folgende Mdglichkeiten wesentlich erweitert:

Das getragene Kleidungsstiick kann auf dem Bildschirm
mittels entspr. Software in Farbe, Muster, Stoffart und
Schnitt abgedndert dargestellt werden — letzteres gilt z. B.
auch fiir erforderliche Lingeninderungen. Ebenso kann die
Farbdarstellung unter Tageslichtbedingungen simuliert wer-
den.

[0005] Die Software sorgt auch dafiir, daf die sich be-
trachtende Person stets in der vollen moglichen Grofie auf
dem Bildschirm dargestellt wird, unabhingig von der Ent-
fernung zum Bildschirm.

[0006] Die Darstellung wird gespeichert, so dafl vorherge-
hende Anproben jederzeit eingeblendet werden konnen.
Diese gespeicherten Anproben konnen ebenfalls wie vorste-
hend manipuliert werden.

[0007] In einem zweiten Schritt kann die dargestellte Per-
son per Software mit anderen Kleidungsstiicken gezeigt
werden.

[0008] Informationen zum Kleidungsstiick konnen zusitz-
lich auf einem kleinen Display angezeigt werden.

[0009] Die Bedienung erfolgt iiber dieses Display oder
iiber eine Fernbedienung.

[0010] Aus dieser erweiterten Funktionalitit ergeben sich
zahlreiche Vorteile:

— verschiedene Versionen eines Kleidungsstiickes er-
fordern kein mehrfaches Anprobieren;

— Stoffversionen, die nicht am Lager oder in der betr.
GréBe vorhanden sind, kénnen trotzdem quasi anpro-
biert werden;

— in der erweiterten Version ist auch die Darstellung
von Kleidungsstiicken ohne das Anprobieren moglich;
— erforderliche Lingeninderungen konnen in ihrer
Auswirkung sofort dargestellt und vom Kunden begut-
achtet werden;

— die Wiederholbarkeit der Aufzeichnungen einer vor-
hergehenden Anprobe ermoglicht dem Kunden den di-
rekten Vergleich;

— dadurch, dafl die gesamte Funktionalitdt auch auf
eine gespeicherte Anprobe angewendet werden kann,
ist eine Darstellung der gewiinschten Kleidungsstiicke
auch ganz ohne neuerliche Anprobe méoglich.

[0011] Mit der betr. Software kann insbesondere auch Pro-
duction-on-demand unterstiitzt werden, indem die Bestell-
daten direkt elektronisch weitergeleitet werden. Hierzu wire
es dann zusitzlich erforderlich, daB die KundenmaBe im Sy-
stem gespeichert sind — moglichst ermittelt durch einen
Ganzké&rper-Scanner.

[0012] Anhand der Zeichnung wird ein derartiger Elektro-
spiegel — auf rein schematische Weise beziiglich seiner du-
Beren Form — niher veranschaulicht:
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Dabei ist der Elektrospiegel 1 — nach heutiger Technik vor-
zugsweise ein Plasmabildschirm — auf einem Drehgestell 4
hochkant montiert, und trigt seitlich ein kleineres Display 2
unter dem auch die Kamera 3 plaziert ist.

[0013] Die GroBe des Plasmabildschirmes 1 betrégt vor-
zugsweise zumindest 45 X 90 cm.

[0014] Dic Erfindung ist nicht auf dic dargestelltc Ausfiih-
rungsform beschrinkt. Insbesondere kann Form, Grofie und
Plazierung des Elektrospiegels — z. B. auch in Wandaufhin-
gung — variiert werden.

Patentanspriiche

1. Bildschirm mit vorzugsweise mehr als 30-Zoll-Dia-
gonale, dadurch gekennzeichnet, daf dieser (1) hoch-
kant montiert ist und eine vorzugsweise im Gehiuse in-
tegrierte digitale Kamera (3) aufweist, derart, daBl mit-
tels Computertechnik die von der Kamera aufgenom-
mene Bildsequenz so auf dem Bildschirm (1) darge-
stellt wird, daBl dieser als Spiegelersatz — hier Elektro-
spiegel genannt — dienen kann, insbesondere fiir Be-
kleidungsanproben.

2. Elektrospiegel nach Anspruch 1, dadurch gekenn-
zeichnet, dal die sich betrachtende Person vorzugs-
weise stets so groB wie moglich auf dem Bildschirm (1)
dargestellt wird, unabhingig von der Entfernung zwi-
schen dieser Person und dem Bildschirm.

3. Elektrospiegel nach Anspruch 1, dadurch gekenn-
zeichnet, dafl eine auf diese Weise gefilmte Anprobe
gespeichert und wiederholt auf dem Bildschirm (1) ein-
geblendet werden kann.

4, Elektrospiegel nach Anspruch 1, dadurch gekenn-
zeichnet, daf die Farbdarstellung auf dem Bildschirm
(1) entsprechend den Tageslichtbedingungen erfolgen
kann.

5. Elektrospiegel nach Anspruch 1, dadurch gekenn-
zeichnet, dafl ein Kleidungsstiick der auf dem Bild-
schirm (1) dargesteliten Person beziiglich Farbe und/
oder Muster und/oder Stoffart und/oder Schnitt und/
oder erforderlicher Léngendnderungen geédndert auf
dem Bildschirm (1) dargestellt werden kann.

6. Elektrospiegel nach Anspruch 1, dadurch gekenn-
zeichnet, daB die betr. Person auch mit anderen Klei-
dungsstiicken als sie gerade trégt auf dem Bildschirm
(1) dargestellt werden kann.

7. Elektrospiegel nach einem der vorangehenden An-
spriiche, dadurch gekennzeichnet, dafl die in diesen
Anspriichen beschriebenen Funktionen zumindest teil-
weise auch fiir gespeicherte Anproben entsprechend
durchgefiihrt werden kénnen.

8. Elektrospiegel nach einem der vorangehenden An-
spriiche, dadurch gekennzeichnet, dafl Informationen
zu den dargestellten Kleidungsstiicken auf einem zu-
sitzlichen kleineren Display (2) angezeigt werden kon-
nen.

9. Elektrospiegel nach einem der vorangehenden An-
spriiche, dadurch gekennzeichnet, daB vorzugsweise
alle Funktionen auch iiber eine Fernbedienung gesteu-
crt werden kdnnen.

Hierzu 1 Seite(n) Zeichnungen
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Beschreibung

Die vorliegende Erfindung betrifft ein reflektierendes Ma-
terial mit Displayfunktion und bevorzugte Verwendungsfor-
men eines solchen Materials, insbesondere in Vorrichtungen
mit elektrischer Ausleuchtung.

Spicgel und Materialicn mit reflekticrender Oberfliache
finden in der Technik und im Design vielfach Anwendung.
In der Regel sind Spiegel bzw. Materialien mit reflektieren-
der Oberfliche nur fiir den Zweck ausgelegt, einfallendes
Licht geeignet zu reflektieren. Fiir moderne Biirogebdude
sind auch verspiegelte Oberflachen bekannt, die zwar im
sichtbaren Spektralbereich tiberwiegend reflektierend sind,
die jedoch im infraroten Spektralbereich weitgehend in-
transparent sind. Ubliche Materialien mit reflektierender
Oberfliche sind somit in ihrer Funktionalitit erheblich ein-
geschrinkt.

In der Technik sind auch viele Arten von Informationsan-
zeigevorrichtungen bekannt, beispielsweise Bildschirme,
LED-Displays, LCD-Displays etc. Die dem Betrachter
sichtbare Oberfliche solcher Informationsanzeigevorrich-
tungen geniigt jedoch h#ufig nicht den Anforderungen des
modernen Designs und kdnnen insbesondere nicht als Spie-
gel eingesetzt werden.

Aufgabe der vorliegenden Erfindung ist es, ein Material,
insbesondere Verbundmaterial, zu schaffen, das zugleich als
Spiegel und als Informationsanzeige verwendet werden
kann. Eine weitere Aufgabe der vorliegenden Erfindung ist
es, bevorzugte Anwendungen des erfindungsgeméfen Mate-
rials zu schaffen.

Diese Aufgabe wird geldst durch ein Material mit den
Merkmalen nach Anspruch 1 sowie durch eine Vorrichtung
nach einem der Anspriiche 23 bis 26, 28, 29 und 31. Vorteil-
hafte Weiterbildungen sind Gegenstand der riickbezogenen
Unteranspriiche.

GemiB der Erfindung wird ein Material, insbesondere ein
Verbundmaterial, geschaffen, das eine reflektierende
Schicht und eine Informationsanzeigeschicht umfaft. Die
reflektierende Schicht dient als Spiegel, um insbesondere im
sichtbaren Spektralbereich Licht, das von einer Vorderseite
bzw. Betrachtungsseite aus auf das Material einfallt, zuriick
zu reflektieren. Die Informationsanzeigeschicht ist gemdf
der Erfindung auf der Riickseite der reflektierenden Schicht
angeordnet, d. h. bei bestimmungsgemaBer Verwendung des
Materials auf der der Betrachtungsseite des Materials abge-
wandten Seite des Materials.

Die Informationsanzeigeschicht bietet mittels aktiver
oder passiver Ausleuchtung Information in Form eines
Lichtmusters mit Helligkeits- und/oder Farbunterschieden
dar, die insbesondere im sichtbaren Spektralbereich darge-
boten werden.

Die reflektierende Schicht des erfindungsgemiBen Mate-
rials weist ein partielles Reflexionsvermégen auf, d. h.
Licht, das auf die reflektierende Schicht auftrifft, wird von

dieser nur zum Teil reflektiert, der {ibrige Teil des Lichts 5

wird transmittiert, Somit kann das Lichtmuster, das von der
Informationsanzeigeschicht dargeboten wird, die reflektie-
rende Schicht teilweise durchdringen, um auf der Oberfld-
che der reflckticrenden Schicht als Information wahrgenom-
men werden zu kénnen.

Gemil der Erfindung wird deshalb ein Material mit dop-
pelter Funktion geschaffen. Das Material kann einerseits als
Spiegel verwendet werden und andererseits als Informati-
onsanzeige. Gemif der Erfindung kénnen beide Funktionen
auf engstem Raum und mit ein- und demselben Material rea-
lisiert werden, so daB Platz und Herstellungs- und Betriebs-
kosten eingespart werden kénnen.

Das erfindungsgemifle Malerial kann viellilig dorl ein-
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gesetzt werden, wo aus funktionellen Griinden eine Infor-
mationsanzeige gewiinscht ist, wo aber gleichzeitig, bei-
spielsweise aus #sthetischen Griinden, eine spiegelnde
Oberfliche gewiinscht ist.

Diese Doppelfunktion kann vielfiltig ausgenutzt werden.
Viele in der Technik eingesetzten Informationsanzeigen wir-
ken insbesondere im ausgeschalteten Zustand unisthetisch.
Dies gilt beispielsweise fiir LED-Anzeigen, auf denen man
selbst im ausgeschalteten Zustand die Ziffernfelder ohne
weiteres erkennen kann. Gemif der Erfindung ist die Ober-
flache solcher Informationsanzeigevorrichtungen verspie-
gelt, was den #sthetischen Gesamteindruck deutlich verbes-
sert. GemiB der Erfindung entfillt somit der stérende dsthe-
tische Gesamteindruck von Informationsanzeigen vollstin-
dig.

GemiB der vorliegenden Erfindung kann auf der verspie-
gelten Oberfliche des Materials Information vollig unerwar-
tet fiir einen Betrachter eingeblendet werden. Dies gilt umso
mehr, als es ungewdohnlich ist, daf auf einer reflektierenden
Oberfliche Information dargestellt wird. Diese iiberra-
schende Wirkung kann dazu genutzt werden, um die Auf-
merksamkeit des Betrachters umso mehr auf die dargestellte
Information zu lenken. Das erfindungsgemiBe Material eig-
net sich deshalb insbesondere zu Werbezwecken oder Warn-
zwecken.

Unter dem Begriff passive Ausleuchtung wird nachfol-
gend insbesondere die Ausleuchtung der Informationsanzei-
geschicht mittels einer auf der Riickseite der Informations-
anzeigeschicht befindlichen Lichtquelle verstanden, die
zweckmiBig zu jedem beliebigen Zeitpunkt zuschaltbar ist
und vorzugsweise Licht mit variabler Intensitit bereitstellen
kann. Bei dieser Ausfithrungsform bietet die Informations-
anzeigeschicht zur Darstellung von Information Abschnitte
unterschiedlicher Transmission und/oder unterschiedlichem
spektralem Absorptionsvermdgen dar, die Licht, das von der
Lichtquelle auf die Informationsanzeigeschicht auftrifft und
diese durchdringt, in der Intensitidt und/oder Farbe unter-
schiedlich modulieren.

Unter dem Begrilf aktive Ausleuchtung wird nachfolgend
insbesondere verstanden, daB zumindest einzelne Ab-
schnitte der Informationsanzeigeschicht aufgrund eines
elekirischen Mechanismus selbsttitig Licht emittieren kon-
nen, wie dies beispielsweise fiir LED-Arrays bekannt ist.

‘Weitere Einzelheiten zur aktiven oder passiven Ausleuch-
tung der Informationsanzeigeschicht werden nachfolgend
unter Bezugnahme auf bevorzugte Ausfiihrungsformen
noch ausfiihrlicher beschrieben werden.

Damit Licht von der Riickseite des Materials, d. h. von
der der Betrachtungs- bzw. Vorderseite abgewandten Seite
des Materials, zur Betrachtungsseite gelangen kann, weist
die reflektierende Schicht gemiB der vorliegenden Erfin-
dung ein partielles Reflexionsverm&gen auf, d. h. ein Refle-
xionsvermogen von weniger als 100 Prozent. Die reflektie-
rende Schicht braucht jedoch nicht auf der gesamten Ober-
fldche ein solches partielles Reflexionsvermdgen aufweisen.
Ein partielles Reflexionsvermdgen ist nur an solchen Ab-
schnitten erforderlich, an denen Information tatsdchlich dar-
gestellt werden soll.

Infolge der aktiven oder passiven Ausleuchtung der Infor-
mationsanzeigeschicht fallt Licht von der Seite der Informa-
tionsanzeigeschicht her auf die reflektierende Schicht auf,
durchdringt diese teilweise und kann dann von der Betrach-
tungsseite des Materials aus bzw. auf der reflekiierenden
Schicht wahrgenommen werden.

Als Information kann gemiB der Erfindung jegliche Be-
wegt- und/oder Standbildinformation dargestellt werden.
Beispiele fiir Bewegtbildinformation sind Videobildsequen-
zen, Fernsehbildinformation, technische Anzeigen mit zeit-
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lich variablem Inhalt, beispielsweise Zeichen- und/oder Zif-
fernanzeigen oder Datums- und/oder Zeitinformation, je-
weils in schwarzweifl und/oder Farbe. Beispiele fiir Stand-
bildinformation sind statische Darstellungen von Motiven in
schwarzweil und/oder Farbe, technische Informationen,
wie beispielsweise Zeichen- und/oder Ziffernanzeigen, aber
auch Texturen oder Strukturicrungen von Materialien, dic
hinter der reflektierenden Schicht angeordnet sind.

Das Reflexionsvermogen der reflektierenden Schicht
wird zumindest in dem Spektralbereich, in dem die Informa-
tion mittels Licht einer vorgegebenen Wellenlinge bzw.
Wellenlédngenverteilung dargestellt werden soll, so gewiihlt,
daB Licht, das von der Vorder- bzw. Betrachtungsseite des
Materials aus auf die reflektierende Schicht auftrifft, ausrei-
chend reflektiert wird, so daf die reflektierende Schicht als
Spiegel mit einem zufriedenstellenden Reflexionsvermégen
funktioniert. Andererseits ist das Reflexionsvermégen der
reflektierenden Schicht auch so gewihlt, dal ausreichend
viel Licht, das die darzustellende Information verkorpert,
die reflektierende Schicht von der Materialriickseite aus
durchdringen kann und auf der Vorder- bzw. Betrachtungs-
seite des Materials deutlich als Information wahrgenommen
werden kann. Das Reflexionsvermogen der reflektierenden
Schicht unterliegt insofern einem gewissen Kompromif,
was von verschiedenen Faktoren abhingt, beispielsweise
davon, wie lichtstark die Ausleuchtung der Informationsan-
zeigeschicht ist, wie hell der Vordergrund des Materials
beim bestimmungsgemaBen Gebrauch ist und wie lichtstark
die Information auf der reflektierenden Schicht eingeblendet
werden soll.

Vorzugsweise liegt das Reflexionsvermdgen der reflektie-
renden Schicht zumindest in dem Spektralbereich, in dem
die Information mittels Licht einer vorgegebenen Wellen-
lange bzw. Wellenldngenverteilung dargestellt werden soll,
im Bereich ven 75 bis 95 Prozent, insbesondere im Bereich
von 85 bis 95 Prozent.

Bevorzugt ist das Reflexionsvermdgen der reflektieren-
den Schicht im gesamten sichtbaren Spektralbereich im we-
sentlichen konstant. Ein solches Reflexionsvermédgen kann
durch metallisches Bedampfen einer Oberfliche oder durch
Beschichten mit einer dielektrischen Vielfachbeschichtung,
insbesondere mit einer Anzahl von dielektrischen Schichten
mit einer Dicke von jeweils etwa einem Viertel der Wellen-
lange von Licht im relevanten Spektralbereich, erreicht wer-
den.

Das im sichtbaren Spektralbereich gewihlte Reflexions-
vermdgen kann sich auch bis in den infraroten Spektralbe-
reich fortsetzen. Es kann jedoch auch bevorzugt sein, daf8
die reflektierende Schicht im infraroten Spektralbereich sehr
viel durchlissiger als im sichtbaren Spektralbereich ist, um
einer iibermifigen Erwirmung der Informationsanzeige-
schicht bei der Ausleuchtung entgegenzuwirken.

Damit das Reflexionsvermogen der reflektierenden
Schicht nicht durch Hintergrundrefiexionen hinter der re-
flektierenden Schicht beeintriachtigt wird, wird es bevorzugt,
dafl zumindest die der reflektierenden Schicht zugewandte
Oberfliche der Informationsanzeigeschicht mit einer Anti-
reflexionsbeschichtung, wie sie beispielsweise von Brillen
her bekannt ist, insbesondere mit diclektrischen Mchrfach-
schichten, versehen ist. Bevorzugt wird ferner, da die In-
formationsanzeigeschicht dann, wenn diese nicht ausge-
leuchtet wird, einen dunklen Hintergrund darbietet, so da
moglichst kein storendes Licht von der Riickseite der reflek-
tierenden Schicht her zu deren Vorderseite gelangen kann.
Zu diesem Zweck kann die Riickseite der Informationsan-
zeigeschicht auch mit einer Licht diffus streuenden Oberfl4-
che versehen sein.

Bevorzugt ist die reflektierende Schichl unmitielbar il
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der Informationsanzeigeschicht zu einem Verbundmaterial
mit Sandwich-Struktur verbunden. Es kann jedoch auch ein
Spalt zwischen den beiden Schichten vorgesehen sein. Bei
letztgenannter Ausfiihrungsform wird es bevorzugt, daf3 der
Spalt stirnseitig lichtdicht abgeschlossen ist, so da3 in den
Spalt im wesentlichen kein Licht seitlich einfallen kann, das
sonst durch dic Abschnittc der reflekticrende Schicht mit
dem partiellen Reflexionsverm&gen auf der Materialvorder-
seite sichtbar wire.

Bei einer ersten Ausfithrungsform, insbesondere mit pas-
siver Ausleuchtung der Informationsanzeigeschicht, ist die
Informationsanzeigeschicht als transparentes bzw. semitran-
sparentes Material ausgebildet, dal zur Darstellung von In-
formation Abschnitte mit unterschiedlicher Transmission
aufweist. Wird eine solche Schicht riickseitig mittels einer
Lichtquelle ausgeleuchtet, so wird das die Informationsan-
zeigeschicht durchdringende Licht von den Abschnitten mit
unterschiedlicher Transparenz intensitdtsmodubert, so da
dem Lichtstrom eine Information aufgeprigt wird. Die
Transparenz des Materials kann fiir alle Wellenlingen im
sichtbaren Spektralbereich gleichmiBig sein, sie kann je-
doch auch spektral verschieden sein, so daB dem Lichtstrom
neben Graustufeninformation zusitzlich auch ein Farbmu-
ster als Information aufgeprigt werden kann.

Besonders bevorzugt umfafit das transparente bzw. semit-
ransparente Material der Informationsanzeigeschicht einen
geeigneten Kunststoffilm, beispielsweise in der Art von
Schwarweil- oder Farbnegativfilmen, insbesondere einen
sogenannten Backlightfilm. Bei dem transparenten bzw. se-
mitransparenten Material der Informationsanzeigeschicht
kann es sich jedoch auch um eine Glas- oder Kunststoff-
schicht handeln, die entweder oberfldchlich mit einem Grau-
stufen- oder Farbmuster versehen ist, beispielsweise durch
Anitzen und/oder Einfdarben der Oberfliche, oder die im
Material selbst Graustufen- oder Farbmuster aufweist, bei-
spielsweise hervorgerufen durch Einlagerungen. Eine sol-
che Glas- oder Kunststoffschicht weist vorzugsweise eine
Licht diffus streuende Oberfliche auf, so daf Licht, das
durch die reflektierende Schicht hindurchgelangt, nicht di-
rekt zurtickreflektiert wird. Schlieflich kann die Informati-
onsanzeigeschicht auch ein anderes transparentes bzw. se-
mitransparentes Material umfassen, das einem Lichtstrom
Intensitits- oder Farbmuster aufprigen kann, beispielsweise
ein vergleichsweise grobmaschiges Textil mit einer Gewe-
bestrukturierung oder eine vergleichsweise diinne einge-
schwiirzte und/oder eingefarbte Pappenbahn.

Bei einer weiteren Ausfiihrungsform umfaBt die Informa-
tionsanzeigeschicht eine Matrix bzw. einen Array aus lichte-
mitrierenden Polymeren. Von solchen Polymeren ist be-
kannt, daB diese dhnlich wie Halbleiter eine Bandliicke auf-
weisen, so daB bei Anlegen einer geeigneten Spannung von
dem Kunststoff Licht emittiert wird. Im Stand der Technik
sind auch bereits Arrays aus lichtemittierenden Polymeren
bekannt, die einzeln ansteuerbare Felder in der Art einer
LED-Matrix aufweisen, denen jeweils eine Steuerelektrode
zugeordnet ist. Vorzugsweise weist die Riickseite einer sol-
chen Matrix eine Licht diffus streuende Oberfliche auf.

Die vorgenannten Materialien fiir die Informationsanzei-
geschicht kénnen auch plastisch, beispiclsweisc durch Wir-
mebeaufschlagung, zu einer beliebigen dreidimensionalen
Form geformt sein. Besonders bevorzugt wird eine plasti-
sche Verformung bei Lampenschirmen oder Lampenséulen,
die mit einem erfindungsgeméBen Material beschichtet bzw.
versehen sind.

Bei dieser Ausfithrungsform kann die reflektierende
Schicht in Form einer metallischen oder dielekirischen Be-
schichtung unmittelbar auf die Informationsanzeigeschicht
aulgebracht sein, beispielsweise unmittelbar aul einen
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Kunststoffilm oder eine Matrix aus lichtemittierenden Poly-
meren. Auf diese Weise konnen die Herstellungskosten des
Materials noch weiter gesenkt werden.

Die reflektierende Schicht kann auch auf einem separaten
transparenten Material aufgebracht sein, das mit der Infor-
mationsanzeigeschicht zu einem flachigen Verbundmaterial
verbunden ist, beispiclsweise cinem Laminat mit Sandwich-
Struktur. Insbesondere kann die reflektierende Schicht un-
mittelbar auf der Oberfliche einer Kunststoffschicht ausge-
bildet ist, beispielsweise durch Bedampfen mit einer Metall-
schicht oder einer dielektrischen Vielfachschicht. Vorzugs-
weise ist die Kunststoffschicht mit der Informationsanzeige-
schicht thermoverschweifit oder mittels Verkleben als Lami-
natmaterial ausgebildet.

Bei einer anderen bevorzugten Ausfithrungsform ist die
Informationsanzeigeschicht so ausgelegt, daB zumindest ein
Abschnitt von dieser aktiv ausleuchtbar ist. Beispiele fiir ak-
tiv ausleuchtbare Informationsanzeigeschichten sind Bild-
schirme, insbesondere lichtstarke Plasmabildschirme, LCD-
Displays, die fiir Durchlichtbetrieb mit Hintergrundaus-
leuchtung ausgelegt sind, wie diese beispielsweise von der
Ansteuerung von Overhead-Projektoren mittels Computer
her bekannt sind, eine Schicht, die eine Matrix bzw. ein Ar-
ray aus LEDs umfafit, etc.

Bei dieser Ausfiihrungsform kann die reflektierende
Schicht, insbesondere eine metallische oder dielektrische
Vielfachbeschichtung, unmittelbar auf der Oberflache der
Informationsanzeigeschicht ausgebildet sein. Weil solche
Informationsanzeigen jedoch hiufig als Fertigkomponenten
zugekauft werden soll, wird es bevorzugt, dal die reflektie-
rende Schicht auf der Oberfliche einer (Glas- oder Kunst-
stoffschicht oder einer anderen geeigneten transparenten
Schicht ausgebildet ist. Diese Schicht ist dann beispiels-
weise durch Verkleben, Laminieren oder eine andere geeig-
nete Verbindungstechnik mit der Informationsanzeige-
schicht verbunden.

Fiir LEDs aber auch lichtemittierende Polymere ist es
charakteristisch, daB die Lichtemission in einem vergleichs-
weise schmalbandigen Spektralbereich erfolgt, beispiels-
weise im roten Spektralbereich. Deshalb wird bei einer wei-
teren bevorzugten Ausfithrungsform das spektrale Reflexi-
onsvermogen der reflektierenden Schicht gerade so gewihlt,
daf} dieses in dem schmalbandigen Emissionswellenldngen-
bereich ein vergleichbar schmalbandiges Minimum auf-
weist, wohingegen das Reflexionsvermtgen im iibrigen
Spektralbereich, wie auch bei den vorgenannten Ausfiih-
rungsformen, einen vergleichsweise hohen und vorzugs-
weise anndhernd konstanten Wert annimmt. Insbesondere
kann im tibrigen Spektralbereich das Reflexionsvermdgen
des Spiegels moglichst nahe an 100 Prozent gew#hlt wer-
den. Auf diese Weise wird sichergestellt, da noch mehr
Licht von der Informationsanzeigeschicht die reflektierende
Schicht durchdringen und von einem Betrachter wahrge-
nommen werden kann, daB jedoch in den tibrigen Spektral-
bereichen das Material als hochwertiges Spiegelmaterial
eingesetzt werden kann. Das hohe Transmissionsvermégen
in einem relativ schmalbandigen Spekiralbereich wird je-
doch von Betrachtern nicht als storend empfunden. Dies
fithrt viclmechr nur zu cinem geringfiigig herabgeminderten
Reflexionsvermdgen des Spiegels.

Ein solches Reflexionsvermogen 148t sich durch Vielfach-
beschichten mit dielektrischen Lambda-Viertelschichten
ohne weiteres erreichen. Bevorzugt liegt das minimale Re-
flexionsvermdgen der reflektierenden Schicht im Bereich
des schmalbandigen Minimums im Bereich von 50 bis 85
Prozent, insbesondere im Bereich von 50 bis 65 Prozent.

Bevorzugt ist bei simtlichen vorgenannten Ausfiihrungs-
formmen zumindest die refleklierende Schicht von einer
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Schutzschicht iiberzogen, die als mechanischer Schutz und/
oder Oxidationsschutz fiir die itiblicherweise empfindliche
reflektierende Schicht dient. Solche Schutzschichten sind im
Stand der Technik beispielsweise zum Schutz von Spiegeln
oder Brillenglésern bekannt.

Nachfolgend wird die Erfindung in beispielhafter Weise
und unter Bezugnahme auf dic beigefiigten Zeichnungen be-
vorzugter Ausfithrungsbeispiele erlidutert. Dabei werden
weitere Merkmale und Vorteile der Erfindung ersichtlich
werden. Die Figuren stellen dar:

Fig. 1 eine schematische Querschnittsansicht eines erfin-
dungsgemifBen Materials gemiB einer ersten Ausfithrungs-
form mit passiver Ausleuchtung der Informationsanzeige-
schicht;

Fig. 2 eine schematische Querschnittsansicht eines erfin-
dungsgemédfBen Materials gemiB einer zweiten Ausfiih-
rungsform mit aktiver Ausleuchtung der Informationsanzei-
geschicht;

Fig. 3 eine schematische Querschnittsansicht einer
Lampe mit einem erfindungsgemiBen Material gemil der
ersten Ausfithrungsform; und

Fig. 4 eine schematische Ansicht eines Spiegels, der ein
erfindungsgemifes Material gemifl der zweiten Ausfiih-
rungsform aufweist, um wahlweise Information anzuzeigen
oder als Spiegel zu dienen.

In den Figuren bezeichnen gleiche Bezugszeichen identi-
sche oder gleichwirkende Elemente bzw. Merkmale.

Fig. 1 zeigt eine schematische Querschnittsansicht eines
erfindungsgemifen Materials gemiB einer ersten Ausfiih-
rungsform. Das Material umfafit eine refiektierende Schicht
1 und eine Informationsanzeigeschicht 2. Wie durch die un-
terschiedlich gepunkteten Abschnitte der Informationsan-
zeigeschicht 2 schematisch angedeutet ist, umfaBt diese eine
Anzahl von Abschnitten unterschiedlicher Transparenz fiir
Licht, insbesondere in dem Spektralbereich, in dem Infor-
mation dargestellt werden soll. Dies ist iiblicherweise der
sichtbare Spektralbereich, kann jedoch beispielsweise auch
der infrarote Spektralbereich sein. Auf der Riickseite der In-
formationsanzeigeschicht 2, d. h. auf der der reflektierenden
Schicht 1 abgewandten Seite, ist eine Lichtquelle 4 angeord-
net, die wahlweise an- und abgeschaltet werden kann und
vorzugsweise auch hinsichtlich der Intensitit gesteuert wer-
den kann. Es kann auch vorgesehen sein, daRl einzelne Ab-
schnitte der Informationsanzeigeschicht 2 mittels gesonder-
ter, unabhingig ansteuerbarer Lichtquellen ausgeleuchtet
werden konnen.

Licht, das von der Vorderseite bzw. bestimmungsgema-
Ren Betrachtungsseite, d. h. in Fig. 1 vom linken Rand aus,
auf die reflektierende Schicht 1 auftrifft, wird von dieser
partiell reflektiert. Der reflektierte Anteil R hingt von dem
Reflexionsvermégen der reflektierenden Schicht 1 ab und
liegt bei einer besonders bevorzugten Ausfithrungsform im
Bereich von 85 bis 95 Prozent, so dafl der grofite Teil des
einfallenden Lichts wieder reflektiert wird. Somit kann die
reflektierende Schicht als Spiegel fiir einen auf der Vorder-
seite des Materials befindlichen Betrachter dienen.

Licht, das von der Lichtquelle emittiert wird, gelangt
durch die Informationsanzeigeschicht 2. Dabei wird dem
Lichtstrom aufgrund der Abschnitte mit unterschicdlicher
Transparenz Information aufgeprigt. Die Transparenz kann
im gesamten Emissionswellenlingenbereich der Lichtquelle
4 nahezu konstant sein. In diesem Fall wird dem Licht Infor-
mation in Form von Graustufenwerten aufgeprigt. Die
Transparenz kann jedoch auch tber den Emissionswellen-
langenbereich der Lichtquelle 4 variieren. In einem solchen
Fall wird dem Licht Information auch in Form von Farbstu-
fenwerten aufgeprigt.

Nuach Durchqueren der Informationsanzeigeschicht 2
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trifft das Licht schlieBlich auf die Riickseite der reflektieren-
den Schicht 1 auf. Von dieser wird ein Teil T, abhingig vom
gewihlten Reflexionsvermdgen der reflektierenden Schicht
1, zur Vorder- bzw. Betrachtungsseite des Materials hin
durchgelassen. Dort ist die dem Licht aufgeprégte Informa-
tion schlieBlich auf der Oberfliche des Materials sichtbar.

Durch wahlweises An- und Abschalten und Variieren der
Intensitit der Lichtquelle kann die Information wahlweise
zugeschaltet und in der Helligkeit variabel auf der Oberfla-
che der reflektierenden Schicht 1 angezeigt werden.

Als Materialien fuir die Informationsanzeigeschicht 2
kommen Glas- oder Kunststoffschichten in Frage, auf deren
Oberfliche oder in deren Volumen Information in Form von
grauen oder farbigen Bereichen aufgeprigt oder eingelagert
ist. Es kommen auch jegliche andere transparente Materia-
lien in Frage, die Abschnitte mit unterschiedlicher Transpa-
renz aufweisen, beispielsweise vergleichsweise grobma-
schige Textilien, wo die Struktur des Gewebes der darzustel-
lenden Information entspricht. Bei diesen Materialien wird
die Information tiberwiegend nur in Form von Standbildern,
d. h. zeitlich nicht variablen Bildern bzw. Zeichen, dargebo-
ten.

Als Material fiir die Informationsanzeigeschicht 2 kann
jedoch auch ein Projektionsschirm mit Hintergrundaus-
leuchtung oder ein LCD-Display mit Hintergrundausleuch-
tung verwendet werden.

Fig. 2 zeigt eine schematische Querschnittsansicht eines
erfindungsgemifen Materials geméB einer zweiten Ausfiih-
rungsform. Bei diesem Material wird die Informationsanzei-
geschicht aktiv ausgeleuchtet. Zu diesem Zweck umfaBt die
Informationsanzeigeschicht 5 eine Anzahl von Abschnitten,
deren Helligkeit unabhingig voneinander binir und/oder in
beliebigen Abstufungen variiert werden kann. Dies ist in
Fig. 2 schematisch durch die schraffierten und nicht schraf-
fierten Felder 5a bzw. 5b angedeutet.

Beispiele fiir eine solche Informationsanzeigeschicht sind
insbesondere LED-Arrays, Arrays aus lichtemittierenden
Polymeren oder Bildschirme. Solche Anzeigen eignen sich
sowohl fiir die Darstellung von Bewegtbildern als auch von
Standbildern.

Die Ausleuchtung der Informationsanzeigeschicht § fithrt
zu einem Lichtstrom, dem Information in Form von Hellig-
keits- und/oder Farbmustern aufgeprégt ist. Dieser Licht-
strom trifft auf die Riickseite der reflektierenden Schicht 1
auf und wird von dieser teilweise zur Vorder- bzw. Betrach-
tungsseite hin durchgelassen. Dort ist die Information in
Form von Helligkeits- und/oder Farbmustern auf der Ober-
fliche der reflektierenden Schicht 1 sichtbar.

Fig. 3 zeigt schematisch eine Querschnittsansicht einer
Lampe 6 mit einem erfindungsgeméfen Material gemif der
ersten Ausfiithrungsform.

Die Lampe ist bei dem dargestellten Beispiel sdulenartig
ausgebildet und umfaft im oberen Bereich einen Lampen-
schirm, der um die Lichtquelle 4 herum angeordnet ist. Der
Lampenschirm umfafit das erfindungsgemifie Material mit
der reflektierenden Schicht 1 und der Informationsanzeige-
schicht 2, 5 oder besteht voll und ganz aus diesem. Die
Lampe umfaBt auBerdem einen LampenfuB 9, eine Standfis-
che 8, dic vorzugsweise geschlossen ausgebildet ist, und cin
oberes Ende 7, das beim dem dargestellten Ausfithrungsbei-
spiel nach oben hin offen ist. Grundsitzlich kann die Lampe
oder der Lampenschirm auch beliebig anders gestaltet sein.

Ist die Lichtquelle 4 ausgeschaltet, so wirkt der Lampen-
schirm als reflektierender Spiegel. Wird die Lichtquelle 4
eingeschaltet, so wird dem Licht beim Durchqueren der In-
formationsanzeigeschicht 2, S Information in Form von ab-
schnittsweise unterschiedlichen Helligkeits- und/oder Farb-
dnderungen aufgeprigl. Das modulierte Licht durchquert
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die reflektierende Schicht 1 mit dem partiellen Reflexions-
vermogen und kann auf der Oberfliche des Lampenschirms
als Information wahrgenommen werden.

Zur Anzeige von Standbildinformation kann das Material
der Informationsanzeigeschicht 2 unterschiedlich ge-
schwirzte und/oder gefarbte Abschnitte auf der Oberflache
oder im Materialvolumen aufwcisen. Beispiele fiir Materia-
lien des Lampenschirms sind diinne Pappenbahnen, Kunst-
stoffilme, einfache Glas- oder Kunststofformen, Maschen-
strukturen, beispielsweise aus Textilien, etc. Insbesondere
kann das Material des Lampenschirms auch mit einer semit-
ransparenten Druckfarbe, beispielsweise im Siebdruckver-
fahren, oberfldchlich eingefirbt sein.

Die reflektierende Schicht 1 kann unmittelbar auf das Ma-
terial der Informationsanzeigeschicht 2 aufgebracht sein.
Die reflektierende Schicht kann jedoch auch auf einem
Uberzug aus einem transparenten Material, beispielsweise
Kunststoff oder Glas, aufgebracht sein. In letzterem Fall
wird es bevorzugt, daB8 der Uberzug mit dem Material der
Informationsanzeigeschicht zu einem Verbundmaterial zu-
sammengefiigt ist. Als Verbindungsverfahren eignet sich
insbesondere fiir Kunststoffmaterialien Thermo- Verschwei-
Ben.

Zur einfacheren Montage kano der Lampenschirm, nach-
dem er zunidchst aus dem erfindungsgemifen Material als
rechteckformige Bahn zurechtgeschnitten wurde, mit einem
Verbindungsstreifen, beispielsweise einem selbstklebenden
Streifen oder mit einem Klettband, versehen und dann durch
Verbinden des Verbindungsstreifens mit einem anderen
Ende der Bahn zu einer geeigneten dreidimensionalen Form
zusammengefiigt werden.

Der Lampenschirm kann auch mit Versteifungsringen etc.
versehen sein, um die dreidimensionale Form zu wahren
und um flir eine geeignete mechanische Stabilitdt zu sorgen.
Nach dem: Zusammenfiigen kann der Lampenschirm auch
plastisch zu einer geeigneten dreidimensionalen Form wei-
tergeformt werden, beispielsweise durch Wirmebeaufschla-
gung und Uberziehen tiber eine geeignete Form,

Ein Aufbau von der in Fig. 3 gezeigten Anordnung 148t
sich vielf#ltig auch fiir andere Zwecke cinsetzen. Beispiels-
weise als Reklame-LitfaBsdule mit geschlossenem oberen
Ende. Um die Aufmerksamkeit der Betrachter zu steigern,
koénnen Teile der LitfaBsdule eine spiegelnde Oberfliache
aufweisen, was fiir LitfaBs4ulen ungewdhnlich ist, und kann
auf anderen Teilen nach Bedarf Werbeinformation oder auch
andere niitzliche Hinweise, beispielsweise Textinformation,
angezeigt werden.

Durch Ausschalten der Lichtquelle 4 konnen alle Wer-
beinformationen auf einmal ausgeblendet und wieder einge-
blendet werden. Beim plotzlichen Einblenden werden Pas-
santen unwillkiirlich die LitfaBsdule genauer fixieren, um
festzustellen, was sich da im Gesichtsfeld gerade geéndert
hat. Somit kann in einfacher Weise die gewiinschte erhhte
Aufmerksamkeit des Publikums fiir Werbeinformation be-
werkstelligt werden. Um diesen Effekt noch weiter zu stei-
gern, kann jedem Informationsanzeigeabschnitt eine eigene
und selbsttitig schaltbare Lichtquelle zugeordnet sein.

In einzelnen oder samtlichen Feldern der LitfaBs4ule kon-
nen auch Bewegtbilder dargestellt werden, wenn man hinter
der reflektierenden Schicht 1 geeignete aktive Informations-
anzeigevorrichtungen verwendet, wie diese vorstehend be-
schrieben wurden.

Die Steuerung der Lichtquelle und der Informationsanzei-
geschicht § erfolgt mit Hilfe eines Computers oder einer ge-
eigneten Steuereinheit.

Fig. 4 zeigt schlieBlich ein tafelfdrmiges Flachenelement
10, das zumindest abschnittsweise ein Material gemifi der
vorliegenden Erfindung umfaBt.
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Das Flichenelement 10. umfafBt einen Randbereich 11, ei-
nen Zentralbereich 12 und einen kleineren Abschnitt 13. Zur
nachfolgenden Beschreibung sei der Ubersichtlichkeit hal-
ber angenommen, daf der Randbereich 11 und der kleinere
Abschnitt 13 ein erfindungsgemifes Material umfalit, wih-
rend der Zentralbereich ausschlieBlich als Spiegel funktio-
nicrt. Dic Erfindung ist jedoch nicht auf cine solche Anord-
nung beschrankt.

Sofern die Informationsanzeigeschicht des Materials in
den Bereichen 11 und 13 nicht ausgeleuchtet wird, weisen
auch diese Bereiche eine reflektierende Oberfliche auf. So-
mit wirkt das gesamte Flichenelement 10 als Spiegel.

Bei Ausleuchtung kann in den Bereichen 11 und 13 Infor-
mation eingeblendet werden. Beispielsweise lieBe sich im
Randbereich 11 bei Bedarf ein ornamentaler Rahmen, bei-
spielsweise ein barocker Zierbildrahmen, einblenden. Ein
solches Ornament kann in eine auf der Riickseite befindliche
Kunststoffschicht eingefarbt und/oder eingeschwirzt sein.
Ein solches Ornament kann auch mittels einer aktiven Infor-
mationsanzeigevorrichtung dargestellt werden, beispiels-
weise mit einer LCD-Anzeige mit Hintergrundausieuch-
tung.

Mit einer aktiven Informationsanzeigevorrichtung lassen
sich auch benutzerspezifisch unterschiedliche Informatio-
nen im Randbereich einblenden, beispielsweise ein Zierrah-
men das eine mal und aktuelle Borsenkurse als Laufband
das andere mal.

Das erfindungsgemifBe Material kann auch an einer belie-
bigen anderen Stelle des Flachenelements 10 angeordnet
sein, beispielsweise in einem vergleichsweise kleinen Zen-
tralfeld 13. Mittels einer auf der Riickseite angeordneten In-
formationsanzeigevorrichtung ktnnen beliebige Bildinfor-
mationen eingeblendet werden.

Eine bevorzugte Anwendung betrifft die Einblendung
von Stockwerksangaben und/oder weiteren Bedienhinwei-
sen im Spiegel eines Fahrstuhls. Eine weitere bevorzugte
Anwendung betrifft die Anzeige von kurzen Hinweis- oder
Warntexten in einem Spiegel, beispielsweise einem Hotel-
zimmerspiegel.

Eine weitere bevorzugte Anwendung betrifft die Einblen-
dung von Text- oder Zahleninformationen auf die reflektie-
rende Oberfliche von Zierelementen von Gegenstinden,
insbesondere Elektrogeriten. Beispielsweise kann eine Ste-
reoanlage mit einem Bedienfeld versehen sein, das im nicht-
aktiven Zustand der Stereoanlage eine verspiegelte Oberfld-
che aufweist. Oder der Rahmen eines Monitors kann mit
dem erfindungsgemifBen Material bestiickt sein.

Beim Anschalten des Elektrogerits oder beim Feststellen
von Erschiitterungen durch einen herannahenden Benutzer
schaltet sich eine hinter der verspiegelten Oberfliche des
Materials befindliche Informationsanzeige an und stellt dem
Benutzer niitzliche Bedieninformation dar. Nach Ausschal-
ten des Elektrogerits weist das Material wiederum eine ver-
spiegelte Oberfldche auf. Bei der Informationsanzeige kann
es sich um LED-Displays, LCD-Displays mit Hintergrund-
ausleuchtung oder beliebige Bildschirmtypen handeln.

Fiir diese Anwendung eignen sich insbesondere auch ge-
eignet reflexionsbeschichtete Kunststoffolien, beispiels-
weisc verchromtc Folien aus lichtemitticrenden Polymeren
in Matrixanordnung.

Zur Informationsanzeige ist das erfindungsgemifBe Mate-
rial zweckmiBig mit einer Steuereinheit, beispielsweise mit
einem Computer, verbunden, der die Informationsanzeige
mittels der Informationsanzeigeschicht geeignet steuert.

Mit Hilfe des in Fig. 4 dargestellten spiegelnden Flidchen-
elements 146t sich noch eine weitere bevorzugte Anwen-
dung realisieren. Es sei der Fall betrachtet, dafl der gesamte
zentrale Bereich 12 des Flichenelemnents 10 aus dem erfin-
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dungsgemiBen Material ausgebildet ist, mit einer aktiven
Informationsanzeigeschicht, und dafl das Flichenelement
als Spiegel in einem Bekleidungsgeschift verwendet wer-
den soll.

Die Korperstatur eines Betrachters werde erfal3t oder eine
typische Korperstatur sei in einer Speichervorrichtung einer
Steuercinheit abgespeichert. AuBerdem seicn in dic Steuer-
einheit Parameter eingespeichert, die die Darstellung von
Bekleidungsstiicken mit Hilfe der Informationsanzeige steu-
ern kénnen.

Anstatt daB der Betrachter Bekleidungsstiicke mithsam
anprobiert, stellt sich der Betrachter einfach vor den Spie-
gel. Dabei wird sein Blickwinkel auf den Spiegel und seine
aktuelle Beobachtungsposition erfafit und in die Steuerein-
heit eingegeben. AuBerdem wird in die Steuereinheit einge-
geben, welches Bekleidungsstiick und in welcher Farbe,
GroBe etc. der Betrachter elektronisch anzuprobieren
wiinscht. Auf Befehl wird mittels der Steuereinheit die hin-
ter dem Spiegel befindliche Informationsanzeige aktiviert
und in Abhingigkeit von vorstehend genannten Parametern
geeignet angesteuert, um dem Betrachter auf dem Spiegel
die Illusion elektronisch darzustellen, er habe das Beklei-
dungsstiick tatsdchlich anprobiert.

Bei dieser Anwendung erblickt der Betrachter auf dem
Spiegel Korperpartien, die nicht von dem anzuprobierenden
Bekleidungsstiick verdeckt werden, in Reflexion, wihrend
Korperpartien, die von dem anzuprobierenden Bekleidungs-
stiick verdeckt werden, mit Hilfe der Informationsanzeige-
schicht fiir den Benutzer an geeigneten Abschnitten des
Spiegels elektronisch und in Transmission durch die reflek-
tierende Schicht hindurch eingeblendet werden.

Weitere mogliche Anwendungsformen des erfindungsge-
miBen Materials umfassen:

— GroBe Spiegel oder ganze Schaufenster wechseln
zwischen Reflexion und projizierter Information;

— Kaufhausspiegel verwandeln sich ginzlich in eine
von hinten projizierbare Fliche, z. B. mit Video- oder
Werbefilmprojektion;

— Verkaufstheken oder Bartheken sind als verspiegelte
Korper ausgebildet und werden bei Bedarf durchlissig,
so daB man den Thekeninhalt sehen kann (dies ist ins-
besondere sinnvoll bei Giitern, die man vor Hitze oder
vor unbefugtem Zugriff schiitzen will);

— Lampen, Lampenschirme, Beleuchtungskdrper und
dergleichen kénnen giénzlich aus dem erfindungsgema-
Ben Material gefertigt sein;

— Verformte K&rper mit einer Oberflédche aus dem er-
findungsgemiBen Material lassen sich realisieren;

— Zimmerspiegel konnen eine Uhr mit Weckfunktion
enthalten, wobei sich der Spiegel bei Aktivierung der
‘Weckfunktion in einen Spiegel mit eingeblendeter Uhr-
und/oder Bild- und/oder Videoinformation verwandelt;
— Geritedeckel, Displays von Sterecanlagen und der-
gleichen k&nnen mit einer Folie gem4B der vorliegen-
den Erfindung beschichtet sein;

— Verchromte Kunststoffteile kénnen mit folierten Tei-
len gem#B der vorliegenden Erfindung kombiniert wer-
den, z. B. Bildschirme, Laptops, Taschenrechner, Tele-
fone und dergleichen;

— Kulissen fiir die Filmproduktion kénnen mit dem
Material realisiert werden.

Es ist offensichtlich, da8 die vorliegende Erfindung nicht
auf die vorstehend angefiihrten speziellen Ausfithrungsbei-
spiele und Anwendung beschrénkt ist, sondern daf vielmehr
zahlreiche Variationen und Modifikationen ausgefiihrt wer-
den konnen, ohne vom Schutzbereich der beigelligien Pa-
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tentanspriiche abzuweichen.

Patentanspriiche

1. Reflektierendes Material mit Displayfunktion, zu-
mindest umfassend:
— cine reflekticrende Schicht (1) und
— eine auf einer Riickseite der reflektierenden
Schicht angeordnete Informationsanzeigeschicht
(2; 5), um mittels aktiver oder passiver Ausleuch-
tung Information darzubieten,
bei welchem Material
— die reflektierende Schicht zumindest ab-
schnittsweise ein partielles Reflexionsvermégen
aufweist, das so gewihlt ist,
— daB die reflektierende Schicht (1) Licht, das
von der Vorderseite auf die reflektierende Schicht
(1) auftrifft, iberwiegend reflektiert, um als Spie-
gel zu wirken,
— daf} jedoch bei Ausleuchtung der Informations-
anzeigeschicht (2; 5) Information von der Vorder-
seite der reflektierenden Schicht (1) her sichtbar
ist.
2. Material nach Anspruch 1, bei dem die reflektie-
rende Schicht (1) mit der Informationsanzeigeschicht
(2; 5) so verbunden ist, daB in einen Spalt (3) zwischen
den beiden Schichten im wesentlichen stirnseitig kein
Licht einfilit.
3. Material nach einem der vorhergehenden Ansprii-
che, bei dem das Reflexionsvermogen der reflektieren-
den Schicht (1) im sichtbaren Spektralbereich im we-
sentlichen konstant ist.
4. Material nach Anspruch 5, bei dem das Reflexions-
vermogen vorzugsweise im Bereich von 75 bis 95 Pro-
zent, insbesondere im Bereich von 85 bis 95 Prozent,
liegt.
5. Material nach einem der vorhergehenden Ansprii-
che, bei dem die Informationsanzeigeschicht (2) als
transparentes oder semitransparentes Material, insbe-
sondere als Kunststoff-, Glas- oder Textilschicht, mit
transparenten und weniger transparenten und auf diese
Weise Information darstellenden Abschnitten ausgebil-
det ist, insbesondere als Filmschicht, die riickseitig
passiv ausleuchtbar ist.
6. Material nach Anspruch 5, bei dem die der reflektie-
renden Schicht (1) abgewandte Seite des transparenten
oder semitransparenten Materials eine Licht diffus
strenende Oberflache aufweist.
7. Material nach einem der Anspriiche 1 bis 4, bei dem
die Informationsanzeigeschicht (5) einen Array (5) von
lichtemittierenden Polymeren umfa8t oder aus diesem
besteht.
8. Material nach Anspruch 7, bei dem die Riickseite
des Arrays (5) von lichtemittierenden Polymeren eine
Licht diffus strenende Oberfldche aufweist.
9. Material nach einem der vorhergehenden Ansprii-
che, bei dem die reflektierende Schicht durch Auf-
dampfen einer metallischen Beschichtung oder einer
diclektrischen Beschichtung, insbesondere Viclfachbe-
schichtung, unmittelbar auf die Informationsanzeige-
schicht (2; §) aufgebracht ist.
10. Material nach einem der Anspruche 1 bis 9, bei
dem die reflektierende Schicht (1) als Kunststoff-
schicht ausgebildet ist, die reflektierend beschichtet ist.
11. Material nach Anspruch 10, bei dem die reflektie-
rende Schicht (1) mit der Informationsanzeigeschicht
(2) durch Thermo-VerschweiBlen verbunden ist,
12. Material nach einem der Anspriiche 4 bis 11, bei
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dem die reflektierende Schicht (1) und/oder die Infor-
mationsanzeigeschicht (2; §) plastisch verformt ist.
13. Material nach einem der Anspriiche 1 bis 4, bei
dem die Informationsanzeigeschicht (5) so ausgelegt
ist, dafl zumindest ein Abschnitt von dieser aktiv aus-
leuchtbar ist.
14. Material nach Anspruch 13, bei dem dic Informati-
onsanzeigeschicht (5) als Bildschirm, insbesondere als
lichtstarker Plasmabildschirm, ausgebildet ist.
15. Material nach Anspruch 13, bei dem die Informati-
onsanzeigeschicht (5) als Fliissigkristallanzeige (LCD)
ausgebildet ist, die fiir Durchlichtbetrieb mit Hinter-
grundausleuchtung ausgelegt ist.
16. Material nach Anspruch 13, bei dem die Informati-
onsanzeigeschicht (5) als LED-Array (5) ausgebildet
ist.
17. Material nach einem der Anspriiche 13 bis 16, bei
dem die reflektierende Schicht (1) als Glas- oder
Kunststoffschicht ausgebildet ist, die reflektierend be-
schichtet ist.
18. Material nach Anspruch 17, bei dem die Informati-
onsanzeigeschicht (§) mit der reflektierenden Schicht
durch Verkleben verbunden ist.
19. Material nach einem der Anspriiche 13 bis 18, bei
dem die reflektierende Schicht (1) durch Aufdampfen
einer metallischen Beschichtung oder einer dielektri-
schen Beschichtung, insbesondere einer Vielfachbe-
schichtung, aufgebracht ist.
20. Material nach einem der Anspriiche 13 bis 16, bei
dem die reflektierende Schicht (1) durch Aufdampfen
einer metallischen Beschichtung oder einer dielektri-
schen Beschichtung, insbesondere Vielfachbeschich-
tung, unmittelbar auf die Informationsanzeigeschicht
(5) aufgebracht ist.
21. Material nach einem der Anspriiche 7, 8 oder 16,
bei dem das Reflexionsvermégen der reflektierenden
Schicht (1) ein schmalbandiges Minimum im Bereich
der Emissionswellenlinge des Arrays (5) aus LEDs
bzw. lichtemittierenden Polymeren aufweist.
22. Material nach Anspruch 21, bei dem das minimale
Reflexionsvermdgen im Bereich des schmalbandigen
Minimums vorzugsweise im Bereich von 50 bis 85
Prozent, insbesondere im Bereich von 50 bis 65 Pro-
zent, liegt.
23. Lampenschirm, dadurch gekennzeichnet, dall die-
ser zumindest abschnittsweise ein Material nach einem
der Anspriiche 1 bis 6 umfaBt.
24. Lampe, gekennzeichnet durch einen Lampen-
schirm nach Anspruch 23.
25. Spiegel, dadurch gekennzeichnet, dafl dieser zu-
mindest abschnittsweise ein Material nach einem der
Anspriiche 1 bis 6 und eine Lichtquelle (4) umfaft, um
das transparente oder semitransparente Material von
der der reflektierenden Schicht (1) abgewandten Seite
des Materials her auszuleuchten.
26. Spiegel, dadurch gekennzeichnet, dafl dieser zu-
mindest abschnittsweise ein Material nach einem der
Anspriiche 7 bis 22 umfaft.
27. Spiegel nach Anspruch 26, weiterhin umfassend
eine elektrische Steuereinheit, um die Anzeige von In-
formation mit Hilfe der Informationsanzeigeschicht (5)
zu steuern.
28. Informationsanzeigevorrichtung, zumindest um-
fassend:
— ein Material nach einem der Anspriiche 1 bis 6
und
— eine Lichtquelle (4), um das transparente oder
sernitransparente Mailerial von der der reflekiie-
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renden Schicht (1) abgewandten Seite des Materi-
als her auszuleuchten.
29. Informationsanzeigevorrichtung, gekennzeichnet
durch ein Material nach einem der Anspriiche 7 bis 21
auf einer Vorderseite der Vorrichtung, um als Spiegel
und/oder Display zur Anzeige von Information auf der
Vorderseite der Vorrichtung zu dicnen.
30. Informationsanzeigevorrichtung nach Anspruch
29, weiterhin umfassend eine elektrische Steuereinheit,
um die Anzeige von Information mit Hilfe der Infor-
mationsanzeigeschicht (5) zu steuern.
31. Elektrogerit, umfassend einen Spiegel nach einem
der Anspriiche 25 bis 27 und/oder eine Informationsan-
zeigevorrichtung nach einem der Anspriiche 28 bis 30.

Hierzu 2 Seite(n) Zeichnungen
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to trying-on cu-
bicles or rooms which are usually provided in clothes
shops or analog.

BACKGROUND

[0002] Asshoppers gofrom one changingroomoritry-
ing-on cubicle of a shop to another, they have little way
of remembering what they looked like in the clothes that
they tried on in the first shop. Further, a shopper may
try a first article of clothing in a first shop (for example a
shirt or trousers), and another one in a second shop (for
example a jacket), and may want matching these
clothes.

[0003] There is a technical problem in giving the pos-
sibility for a shopper to compare or match some clothes
that he tries in a current shop with respect to other
clothes that he tried in a former one.

[0004] There is another technical problem in select-
ing, among an important number of pictures taken in a
trying-on cubicle and representing the same shopper,
some pictures to be compared with clothes of the same
type tried by the shopper in another shop or to allow the
shopper to match different types of clothes tried in dif-
ferent shops. Indeed, when trying clothes in a shop, a
shopper usually wears several clothes and only some
of these are to be compared with other clothes tried in
another shop.

[0005] Apurpose ofthe presentinventionis tc provide
achanging ortrying-on cubicle or room giving a shopper
the possibility to see what he looked like when trying on
a former article of clothing and/or to compare or match
at least one article of clothing he wore in a former shop.
[0006] Another purpose of the invention is to provide
an automatic selection of pictures in which a shopper
wears the same kind of clothes

[0007] Ancther purpose of the invention is to provide
a trying-on room or cubicle adapted to communicate
with at least a central system in order to give to a shop-
per the possibility of comparing clothes of different
shops.

BRIEF SUMMARY OF THE INVENTION

[0008] To attain the above purposes and others, the
present invention provides a system for producing at
least one picture of a person wearing clothes. Such a
system comprises a screen to display at least one pre-
registered picture; a mirror to reflect the current appear-
ance of the user; a detector to identify the kind of clothes
worn by the user; and a search unit to extract from a
central remote database the pre-registered picture in
which the user wore similar or matchable kind of clothes.
[0009] A trying-on room according te the invention is

Page 120 of 451

20

25

30

35

40

45

50

55

provided with a camera or the like to take preferably
fixed pictures to be displayed in other locations. Accord-
ing to the invention, a trying-on cubicle or room is pro-
vided with not only a mirror to reflect the current picture
of an user wearing clothes, but also a screen to display
a preceding picture. Such a picture is preferably taken
in another location, i.e. in another trying-on cubicle, for
example of another shop. However, the system of the
present invention also works for a shopper trying on suc-
cessively or not different clothes in a same shop (in a
same trying-on room or not).

[0010] According to a preferred embodiment, the
changing room comprises a detector to identify at least
the type of clothes worn by the user. For example, such
a detector can be a magnetic detector of transponder or
any other kind of tag providing a wireless identification
of the clethes.

[0011] The user may select between a comparison of
clothes of the same kind or a mafching of clothes to be
wore together based, for example, on theircolor or kind.
The system is then able to select among all the pictures
of the user taken previcusly, a limited number of pictures
corresponding to the choice of that user.

[0012] A communicationbetween the trying-on rooms
and the central system comprising the database in
which are stored the pictures can be a wireless link or
a wired link.

DESCRIPTION OF THE DRAWINGS

[0013] These purposes, features, and advantages of
preferred, non limiting, embodiments of the present in-
vention will be described by way of examples with ref-
erence to the accompanying drawings, in which:

Fig. 1 schematically represents trying-on rooms
and the main elements of a central system accord-
ing to one exemplary embodiment of the present in-
vention; and

Fig. 2 illustrates, with a flowchart, the main steps of
an exemplary implementation of the present inven-
tion.

[0014] For clarity, only the elements useful to the un-
derstanding of the invention have been shown in the
drawings and will be disclosed hereafter. More specifi-
cally, the programming steps for implementing the in-
vention will not be detailed as it will readily occurtothose
skilled in the art.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0015] Fig. 1 schematically represents a system ac-
cording to one exemplary embodiment of the present
invention. In Fig. 1, two trying-on rooms, or cubicles 1
have been shown. However, according to the invention,
the number of trying-on rooms is not limited.



3 EP 1372092 A1 4

[0016] Accordingtothe invention, each room 1 is pro-
vided with a mirror 2 (which equips most of the conven-
tional trying-on rooms). The mirror 2 is associated with
a camera 3 to take a picture of a user looking in the mir-
ror and wearing clothes, Alternatively, the mirror may be
replaced with a screen in which are displayed the cur-
rent picture taken by the camera 3. In this embodiment,
the camera is able to take moving pictures.

[0017] According to the invention, each room 1 also
comprises at least one screen 4 to display picture(s) of
the current user taken in a previous trying-on room.
Screen 4 may be separated from the mirror or screen 2,
or be combined therewith. Rooms 1 are closable with a
door or curtain 5.

[0018] Trying-on rooms according to the present in-
vention are also provided with a control unit 6. Control
unit 6 is preferably a computerized device for controlling
the camera 3, the screen 4 and all the devices and ele-
ments that also comprise the system. An input device 7
such as a card reader (for loyalty cards or more gener-
ally any kind of identification cards), or a keyboard or
analog, is provided so that the user can select some
functionality of the system and for authentication.
[0019] Further, the system also comprises a detector
8 (preferably a wireless detector) able to identify the kind
of clothes worn by the user.

[0020] According to a preferred embodiment of the
present invention, the detector 8 is an electromagnetic
transponder reader which is able to detect a tag or any
analog passive or active label fixed to an article of cloth-
ing. Thus, one takes benefit of the fact that the clothes
in a shop are most often equipped with electromagnetic
labels or tags which can be used by the present inven-
tion to identify at least the kind of clothes. Tags may con-
tain the type of clothes, its color, pattern, etc. The kind
of product automatically detected by the system is used
either to select pictures showing the user wearing
clothes of the same type, or to select pictures in which
the user wears clothes which may be matched with the
current one.

[0021] Each trying-on room according to the present
invention communicates with a central system 10
throughwired 11 or wireless 12 links. The central system
according to the invention includes at least a database
13 (DB) for storing the pictures taken in the different
changing rooms. Indeed, once the user has tried an ar-
ticle of clothing in a first changing room, the system can-
not know where a user will try another article of clothing
to be compared with the previous one. The system 10
also comprises a central control unit 14 (CU) for control-
ling and synchronizing all the operation of the system.
Alternatively, more than one database and more than
one central system can be used. These systems then
share the information.

[0022] A user U wearing clothes is represented in Fig.
1 with a silhouette in dotted lines. In afirsttrying-on room
1 (upper in the figure), the user U is wearing trousers
with horizontal stripes. In the cther trying-on room 1
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(lower in the figure), the user U is wearing trousers with
vertical stripes.

[0023] The operation of a system according to the
present invention will be described hereafter in connec-
tion with Fig. 2, which illustrates, by way of a flowchart,
an exemplary implementation of the invention.

[0024] Letus assume that,inatrying-on room accord-
ing to the present invention, a user wears the clothes he
chooses in a current shop, for example trousers with
harizontal stripes (CLOTHESH1, block 21) as shown in
Fig. 1 {in the upper changing room).

[0025] If the user plans to compare or match the cur-
rent article of clothing with ancther one, he enters an
authentifiantin the system. The authentication of the us-
er can be made through a keyboard in which the user
enters a specific code or through a loyalty card or smart
card containing, for example, in a chip or on a magnetic
track, the identification of the user. The system not only
identifies the user but also the clothes that he wears
(block 22, IDENTIFY USER/CLOTHES). The identifica-
tion of the article of clothing concerns at least the kind
of article of clothing (shirt, trousers, jacket, etc.) but pref-
erably also the color and/or the pattern (striped, plain,
etc.) and is contained, for example, in a label T (FIG. 1)
attached to the article of clothing.

[0026] The authentication of the user is important not
only to recognize this user in another trying-on room,
but also because it is not desired that pictures can be
taken without the agreement of the user.

[0027] Then, the system takes a picture {block 23,
PICTURE), with camera 3 and stores that picture (block
24, STORE) with the identification of the user. The stor-
age of the picture can be temporarily made in the control
device 6 of the changing room which comprises a mem-
ory before transmission to the central system 10 for stor-
ing in the database 13.

[0028] Alternatively, the picture can be sentto the us-
er's home, for example, through the Internet, to allow
the user seeing the picture on its own computer.
[0029] Several pictures of the user wearing several
clothes can be made in a same changing room before
the user goes outto another shop. However, for simplic-
ity, the invention will be described in case only one arti-
cle of clothing is tried on in the first changing room.
[0030] When the user comes intc another shop {or in
the same shop, but after having wore another article of
clothing), he may want comparing or matching the cur-
rent article of clothing with a previous one. For example,
supposingthat the user U wears trousers having vertical
stripes as shown in the lower room of Fig. 1 (block 25,
CLOTHES?2), he may want comparing the trousers with
vertical stripes to the trousers with horizontal cnes.
[0031] According to the invention, the user must then
identify himself either with a keyboard or any entering
device of the changing room or by introducing his au-
thentication card in the reader 7. Further, the current ar-
ticle of clothing worn by the user has to be identified by
the system (block 26, IDENTIFY USER/CLOTHES). As
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previously, the system identifies the article of clothing
{kind, color, and pattern) by detecting its label T.
[0032] The user then selects (block 27, COMPARE/
MATCH) if he wants to compare the current article of
clothing he wears to a previous one of the same kind,
or if he wants to match the current article of clothing with
another kind of article of clothing tried in a previous
changing room. Such a selection can be done with a
selection device (for example a two-buttons keyboard
9}, which may be combined with the identification device
7, to indicate to the system 10 which kind of picture is
desired. The central system 10 then searches the cor-
responding pictures (block 28, SEARCH). The selected
pictures are transmitted to the control device 6 of the
current room and the pictures are displayed (block 29,
DISPLAY) on the screen 4. If there is more than one
picture to display, cne can either provide a scrolling dis-
play with a predetemined timing for each picture, or
share the screen into several areas in which the different
pictures are displayed.

[0033] To match the different types and/or colors and/
or patterns of clothes, the central system 10 (alterna-
tively the control device 6 of the current room) contains
dressing rules. Such rules may be lists of clothes to be
worn together, color matching or any rules which can be
translated to be interpreted by a computerized system.
[0034] The current article of clothing worn by the user
is also to be stored in the central system for a next com-
parison. Therefore, the camera 3 of the trying-on room
also takes a picture (block 23") and transmits this picture
to the central system to be stored (block 24").

[0035] An advantage of the present invention is that
a shopper can not only see himself normally in a mirror
with clothes on, but also view a picture of himself with
other clothes on.

[0036] Another advantage of the present invention is
that, with the automatic detection of the clothes worn by
the user, the system is then able to automatically select
the kind of pictures to be displayed.

[0037] The central system 10 of the invention or the
control devices 8 of each trying-on room are accordingly
able to select clothes depending on their type. For ex-
ample, a list of clothes of same kind is stored in the cen-
tral system 10 or in the control devices 6. Further, ac-
cording to the preferred embodiment of the present in-
vention in which the user can also match clothes of dif-
ferent kinds, the system also comprises lists or tables
with the kinds of clothes which can be matched (for ex-
ample, trousers with a jacket). Of course, if the pictures
available for the user only contain one kind of clothes,
the system does preferably not wait for a selection be-
tween matching and comparison, and considers a com-
parison mode.

[0038] A further advantage of the present invention is
that, having stored different pictures of the user, these
pictures can also be displayed on the own computer of
the user (for example, transmitted through Internet).
[0039] Having thus described at least one illustrative
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embodiment of the invention, various alterations, mod-
ifications and improvements will readily occur to those
skilled in the art. In particular, implementing the inven-
tion with computerized devices in the ability of one with
an ordinary skill in the art. Further, other elements hav-
ing the same function thus described in the present
specification can be provided in replacement. For ex-
ample, the screen 4 and the mirror 2 can be combined,
or more than one screen may be associated with a sin-
gle mirror. With this respect, the size of the mirror and
of the screen may be the same or different.

[0040] Furthermore, other detection devices may be
provided either for identifying the user or for detecting
the kind of the clothes. It should also be noted that a
single picture can be taken with a user wearing more
than one article of clothing. Then, the matching is pref-
erably invalidated for the next changing room. Finally,
the present invention may also apply to other wearing
articles than clothes. Forexample, shoes, hats, glasses,
etc.

[0041] Such alterations, modifications, and improve-
ments are intended to be within the spirit and scope of
the invention. Accordingly, the foregoing description is
by way of example only and is not intended to be limiting.
The invention is limited only as defined in the following
claims and the equivalents thereto.

Claims

1. A system for reproducing a preceding picture of a
user wearing clothes or analog, comprising:

a screen (4) to display at least a pre-registered
picture of the user;

a clothes type detector (8) to automatically
identify the kind of clothes currently worn by the
user; and

a search unit (14) to extract automatically, from
at least one central remote database (13), at
least one pre-registered picture in which the us-
er wears at least one article of clothing similar
to or matchable with the current one.

2. The system of claim 1, further comprising a mirror
(2) or analog for reproducing the current appear-
ance of the user.

3. The system of claim 1, further comprising:

a camera (3) to take a picture of the user wear-
ing clothes; and

a storage element (6) to store the picture with
an identification of the user and an identification
of the kind of article of clothing.

4. The system of claim 1, alse comprising selecting
tools (9) for the user between a comparison and a
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matching of clothes.

5. Thesystem of claim 1, also comprising a card read-
er (7) for identifying the user.

6. The system accordingto claim 1, wherein the data-
base comprises a table with dressing rules.

7. The system of claim 1, also comprising a link (11,
12) to a central remote system (10) comprising said 70
central database (13).

8. Atrying-on room comprising a system according to
any of claims 110 7.
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(54)

(57} In a display device capable of switching be-
tween a display mode and a mirror mode, a novel con-
figuration of the display device capable of enhancing
display quality and being low-profile and light-weight is
provided. In a display device (100), a reflective polarizer
(110), a polarizer (120), a retarder (130), a liquid crystal
panel (140), a polarizer (150), and a backlight (160) are

Display device with display and mirror modes, and electronic device comprising the same

disposed sequentially from the viewing side. When the
liquid crystal panel (140) is set in a light blocking state
or the backlight (160) is switched off, the reflection of an
outside light "O" turns the display screen into the mirror
state. When the backlight (160} is switched on to illumi-
nate the liquid crystal panel (140), a transmitted light "T"
allows the displayed screen image to be visually receg-
nized.
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Description

[0001] The present invention relates to a display de-
vice and an electronic device having the same, particu-
larly to a configuration suitable for a display capable of
switching a display screen between a display mode and
a mirror mode.

[0002] Traditionally, a display device has been known
in which two liquid crystal panels are overlaid to switch
between the display mode to perform normal display
and the mirror mode to change the whele piece into a
mirror surface state. For example, there is a display de-
vice in which a display switching part is disposed on the
viewing side of a display part having the same structure
as the general liquid crystal display device and the dis-
play switching part is disposed with a reflective type po-
larizer, a liquid crystal panel and an absorption type po-
larizer sequentially fromthe display part side to the view-
ing side. In this display device, the reflective type polar-
izer (hereafter, it is simply called reflective polarizer) of
the display switching part transmits afirst polarized light,
and reflects a second polarized light having a polariza-
tion axis orthogonal to the first polarized light. The liquid
crystal panel is configured to allow switching between
the state that the first polarized light is changed to the
second polarizedlight for transmission and the state that
the polarization axis is not changed for transmission.
The absorption type polarizer transmits the first polar-
ized light and absorbs the second polarized light, for ex-
ample. The display part emits the first polarized light to
the display switching part, and the first polarized light
forms a predetermined display image.

[0003] In the display device configured as above,
whentheliquidcrystal panelof the display switching part
is in the state that the polarization axis is nct changed
fortransmission, the first polarized light emitted from the
display part passes through the reflective polarizer to
enter the liquid crystal panel and passes through the ab-
sorption type polarizer as the first polarized light for ob-
servation. Thus, the display condition of the display part
can be visibly recognized (the display mode). When the
liquid crystal panel is in the state that the first polarized
light is changed into the second polarized light for trans-
mission, the first polarized light emitted from the display
part passes through the reflective polarizer to enter the
liquid crystal panel, and it is changed into the second
polarized light. Thus, it is absorbed by the absorption
type polarizer and the display condition is not visually
recognized. At this time, when an outside light enters
the device, the outside light passes through the abserp-
tion type polarizer to be a first polarized light and passes
through the liquid crystal panel to be a second polarized
light. Therefore, it is reflected by the reflective polarizer,
and it passes through the liquid crystal panel again to
be changed into the first polarized light, and it passes
through the absorption type polarizer. Accordingly, the
display plane is visibly recognized as a mirror surface
(the mirrcr mede).
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[0004] In the traditional display device, the light hav-
ing passed through the liquid crystal panel, disposed in
the display switching part, is visibly reccgnized in both
the display mode and the mirror mode. Therefore, prob-
lems tend to occur : a reduction in contrast due to the
interface reflection in the front and back sides of the dis-
play switching part, coloring, the deterioration of the
viewing angle property, and a blurred display image due
to the optical property of the display switching part. In
any case, inthe traditional display device, degraded dis-
play quality is inevitable due tc the double structure of
the display part and the display switching part.

[0005] Furthermore, in the configuration described
above, the display switching part including the liquid
crystal panel is further disposed on the viewing side of
the normal display part. Thus, there is a problem that
the device becomes thicker and heavier. This problem
becomes a great disadvantage because portability is
impaired, particularly, when the device is mounted in a
portable electronic device.

[0006] To solve the problems, the present invention is
to provide a novel configuration of a display device ca-
pable of suppressing the degradation of display quality
such as a reduction in contrast, coloring, a narrowed
viewing angle and blur due to the existence of the dis-
play switching part, and of being formed to be low-profile
and light-weight.

[0007] In order to solve the problems, a first display
device of the invention is a display device characterized
by having:

a display unit adapted to allow a first polarized light
to be emitted as display light; and
a control unit adapted to control the display unit,

wherein the display unit has a polarized light se-
lecting unit on a viewing side thereof,

the polarized light selecting unit transmits the first
polarized light and reflects a second polarized light hav-
ing a polarization axis crossing a polarization axis of the
first polarized light, and

the control unit is allowed to swiich between a dis-
play mode, in which the first pelarized light is emitted
from the display unit as display light, and a mirror mede,
in which the first polarized light is not emitted from the
display unit.
[0008] According to the invention, the display unit in-
cludes the polarized light selecting unit disposed on the
viewing side. The polarized light selecting unit is config-
ured to transmit the first polarized light and reflect the
second polarized light.
[0009] Therefore, the first polarized light passing
through the polarized light selecting unit is emitted from
the display unit as display light. In addition, the first po-
larized light included in the outside light passes through
the polarized light selecting unit to enter the cpposite
side of the viewing side, and the second polarized light
included in the outside light is reflected by the polarized
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light selecting unit.

[0010] The high intensity light in the outside light gen-
erally enters in the direction different from the viewing
direction of a viewer. Thus, the specular reflection of the
high intensity outside light is hard to enter the viewer's
eye. Therefore, in the display mode that display light is
visibly recognized from the display unit through the po-
larized light selecting unit, the display condition, based
on the display light emitted from the display unit, can be
visibly recognized. On the other hand, when the mirror
mode is set by control of the control unit, the first polar-
ized light is not emitted from the display unit. Thus, the
light emitted from the display unit does not reach the
viewing side. Therefore, the surface on the viewing side
of the polarized light selecting unit is visibly recognized
as a mirror surface by the reflected light of the outside
light.

[0011] As described above, in the invention, the po-
larized light selecting unit is simply disposed on the
viewing side as a componentincluded inthe display unit.
Therefore, the configuration can be formed in which a
transmitting polarization axis varying unit is not dis-
posed on the viewing side of the polarized light selecting
unit.

[0012] Accordingly, as compared with the case where
the transmitting polarization axis varying unit, such as a
liquid crystal panel, is disposed on the viewing side of
the traditional display unit, the degradation of display
quality such as a reduction in contrast due to the inter-
face reflection, coloring, deterioration of the viewing an-
gle property, and blurred display images due to the op-
tical property of the display switching part can be avoid-
ed. Furthermore, a simple structure can be formed with-
out the double panel structure. Therefore, the thickness
of the device can be reduced and the weight can be de-
creased.

[0013] Thecontrolunitpreferably stops the lightemis-
sion from the display unit in the mirror mode. According-
ly, the display unit does not emit light, thus the mirror
surface quality in the mirror mode can be further en-
hanced.

[0014] Moreover, a polarized light selecting area of
the polarized light selecting unit is preferably extended
beyond an area overlapping with a display area of the
display unit. The polarized light selecting area of the po-
larized light selecting unit is extended beyond the area
overlapping with the display area of the display unit.
Thus, the display unit (an electro-optical panel such as
a liquid crystal panel) generally requires the structure
portion extending beyond its display area (so-called
frame area). Therefore, in the area overlapping with the
structure portion, the polarized light selecting area of the
polarized light selecting unit can be extended without
increasing the plan dimension of the display device. Ac-
cordingly, the space inside the display device can be uti-
lized effectively, and the range (area) to be visibly rec-
ognized as a mirror in the mirror mode can be expanded
relatively with respect to the outer dimensions of the dis-
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play device.

[0015] The light amount emitted in the direction of the
normal is preferably greatest in the emission angle dis-
tribution of the display light of the display unit. The light
amount emitted in the direction of the normal is set
greatest, and thus the ratio of light entering the user's
eye for supporting display can be enhanced in the dis-
play light. Therefore, the influence of external light re-
flection by the polarized light selecting unit can be re-
duced, and display quality can be enhanced.

[0016] In this case, the display light is desirably dis-
tributed mainly at an emission angle ranging from zero
(0) to forty (40) degrees. In this range of the emission
angle, an amount of the emitted outside light is relatively
small. Thus, display quality can be enhanced with no
influence of external light reflection.

[0017] In addition, the display light in the range ex-
ceeding an emission angle of forty five (45) degrees is
desirably one fiftieth (1/50) or below of the light amount
in the direction of the normal. The light in the range ex-
ceeding the emission angle of forty five (45) degrees
hardly supports display. Therefore, unnecessary lightis
reduced to efficiently configure the display condition.
[0018] In each embodiment, the display unit is prefer-
ably configured of an electro-optical device. By config-
uring the display unit with electro-optical devices, a low-
profile structure can be allowed and a display device al-
so applicable to a portable device can be realized. Par-
ticularly, the display device of the invention can config-
ure the display screen as a mirror surface in the mirror
mode by switching. Therefore, it can also be utilized as
a hand mirror configured of a portable device.

[0019] Next, a second display device of the invention
is a display device having a transmitting polarization ax-
is varying unit characterized by including:

a first polarized light selecting unit disposed on a
viewing side of the transmitting pclarization axis
varying unit; and

a second polarized light selecting unit disposed on
a backside of the transmitting polarization axis var-
ying unit,

wherein the first polarized light selecting unit
transmits a first polarized light and reflects a second po-
larized light having a pclarization axis crossing a polar-
ization axis of the first polarized light,

the second polarized light selecting unit transmits
a third polarized light and absorbs or reflects a fourth
polarized light having a polarization axis crossing a po-
larization axis of the third polarized light, and

the transmitting polarization axis varying unit is al-
lowed to convert at least a part of the third polarized light
to the first polarized light.
[0020] According to the invention, the first polarized
light selecting unit (reflective polarizer) disposed on the
viewing side reflects the outside light. Thus, the display
screen is allowed to be set in the mirror mode, when the
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liquid crystal panel does not emit light. When the liquid
crystal panel emits light, the display screen is allowed
to be set in the display mode. The outside light has a
greater light amount incident, incidenting obliquely with
respect to the user. Thus, a high intensity specular re-
flection light generated in the first polarized light select-
ing unit due to the outside light is not visually recognized
by the user. Therefore, by intensifying the emitting light
from the liquid crystal panel to some extent, display
quality in the display mode can be secured. In addition,
the mirror mode can be substantially realized only by
the first polarized light selecting unit. Accerdingly, the
degraded display quality due to the double panel struc-
ture can be avoided, and the display device can be
formed to be low-profile and light-weight.
[0021] Inthe invention, another transmitting polariza-
tion axis varying unit is not preferably disposed on the
viewing side of the first polarized light selecting unit. A
reduction in visibility can be suppressed in the display
mode by not disposing another transmitting polarization
axis varying unit (a liquid crystal panel, for example) on
the viewing side of the first polarized light selecting unit.
[0022] Intheinvention, a third polarized light selecting
unit, adapted to transmit the first polarized light and to
absorb the second polarized light, is preferably dis-
posed between the first polarized light selecting unitand
the transmitting polarization axis varying unit. Generally,
the polarized light selectivity of a member available as
the first polarized light selecting unit (reflective polariz-
er) is lower than the polarized light selectivity of the ab-
sorption type polarizer. Thus, a contrast in the display
mode drops when the member is used as itis, but a dis-
position of the third polarized light selecting unit (ab-
sorption type polarizer) enhances the polarized light se-
lectivity. Therefore, display contrast can be enhanced.
[0023] Preferably, this case has a lighting device on
the backside of the second polarized light selecting unit,
wherein the second polarized light selecting unit
transmits the third polarized light and absorbs the fourth
polarized light,

a fourth polarized light selecting unit is disposed
between the second polarized light selecting unit and
the lighting unit, and

the fourth polarized light selecting unit preferably
reflects the fourth polarized light as well as transmits the
third polarized light. Accordingly, display contrast and
brightness can be further enhanced.

[0024] In the invention, the second polarized light se-
lecting unit preferably transmits the third polarized light
and reflects the fourth polarized light. The second po-
larized light selecting unit is formed to transmit the third
polarized light and to reflect the fourth polarized light (re-
flective polarizer). Consequently, the light not passing
through the second polarized light selecting unit can be
reflected to return to the backside in the luminous light
when the liquid crystal panel is lit from the backside. Be-
cause it is possible to convert the polarization state of
the reflected light by scattering or reflection to return to
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the viewing side, a brighter display can be configured.

[0025] In the invention, the surface on the viewing
side of the first polarized light selecting unit is preferably
flat. By flattening the surface on the viewing side of the
first polarized light selecting unit, a further excellent mir-
ror surface state in the mirrormode can be realized, and
the scattered light other than the specular reflection light
of the outside light entering the user's eye can be re-
duced in the display mode. Therefore, the visibility of the
display condition can be enhanced. This characteristic
is similarly applicable to the above-mentioned first and
second display devices, considering that the polarized
light selecting unit is equivalent fo the first polarized light
selecting unit.

[0026] In the invention, a transparent protective fiim
is preferably formed on the surface on the viewing side
of the first polarized light selecting unit. Accordingly, the
surface on the viewing side of the first polarized light
selecting unit can be prevented from being directly
scratched or from being adhered with dust and dirt. De-
sirably in this case, the surface of the protective film is
hardened or a transparent hard film is formed thereon.
Furthermore, this characteristic is similarly applicable to
the first and second display devices, considering that
the polarized light selecting unit is equivalent to the first
polarized light selecting unit.

[0027] In the invention, a lighting unit adapted to emit
light to the viewing side is preferably disposed on the
backside of the second polarized light selecting unit.
Disposing the lighting unit surely realizes the image dis-
play state in the display mode.

[0028] Inthis case, a light reflection component for re-
flecting outside light to the viewing side in the form of
supporting display is preferably not disposed between
thefirst polarized light selecting unit and the lighting unit.
Accordingly, the light reflection component is not dis-
posed inside the display to form a transmissive type dis-
play. Consequently, the light utilization efficiency of the
lighting unit for display can be enhanced. Therefore, the
display condition can be visually surely recognized re-
gardless of the existence of external light reflection by
the first polarized light selecting unit. The light reflection
component includes a reflective layer or a reflective
plate disposed in the pixel area, in which the reflected
light is supportable for display, but it does not include a
metal shading film, which generates the reflected light
not supporting display.

[0029] The transmitting polarization axis varying unit
is desirably in the state not to emit the first polarized light
when the lighting unit is not lit. The mirrer mode can be
realized in either states that the lighting unit is not lit or
the light of display is blocked. However, by setting the
lighting unit in the unlit state and the display in the light
blocking state, light leakage can be further reduced.
Therefore, the mirror surface state in the mirror mode
can be formed more excellently.

[0030] Intheinvention, apolarizedlightselectingarea
of the first polarized light selecting unit is preferably ex-
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tended beyond the area overlapping with a transmitting
polarization axis varying area of the transmitting polari-
zation axis varying unit. When the polarized light select-
ing area of first polarized light selecting unit is extended
beyond the area overlapping with the transmitting polar-
ization axis varying area of the transmitting polarization
axis varying unit, the transmitting polarization axis var-
ying unit (liquid crystal panel) generally requires the
structure portion (so-called frame area) extended be-
yond the transmitting polarization axis varying area (dis-
play area). Therefore, the polarized light selecting area
of the first polarized light selecting unit can be extended
correspondingly to the structure portion without upsizing
the display device. Accordingly, the inner space of the
display device can be utilized efficiently, and the range
{area) to be visibly recognized as a mirror in the mirror
mode can be expanded relatively with respect to the out-
er dimensions of the display device. In addition, this
characteristic is similarly applicable to the first and sec-
ond display devices, considering that the polarized light
selecting unit is equivalent to the first polarized light se-
lecting unit and the display area of the display unit is
equivalent to the transmitting polarization axis varying
area.

[0031] Inthe invention, the light amount emitted in the
direction of the normal is preferably greatest in the emis-
sion angle distribution of luminous light of the lighting
unit. By setting the light amount emitted in the direction
of the normal at greatest, the ratio of the light entering
the user's eye for supporting display in the luminous light
can be increased in the display mode. Therefore, the
influence of external light reflection due to the first po-
larized light selecting unitcan be decreased, and display
quality can be enhanced.

[0032] In this case, the luminous light of the lighting
unit is desirably distributed mainly at an emission angle
ranging from zero (0} to forty (40) degrees. In the range
of the emission angle, the amount of specular reflection
of outside light is relatively small. Therefore, display
quality can be enhanced with no influence of external
light reflection.

[0033] Furthermore, the luminous light of the lighting
unitwithin the range exceeding an emission angle of for-
ty five {(45) degrees is desirably one fiftieth (1/50) or be-
low of a light amount in the direction of the normal. The
light in the range exceeding an emission angle of forty-
five (45) degrees does not support display so much.
Thus, unnecessary light is reduced to efficiently realize
the display state in the display mode.

[0034] Inthe invention, a color filter is preferably dis-
posed on the backside of the first polarized light select-
ing unit. By disposing the color filier on the backside of
the first polarized light selecting unit, color display in the
display mode can be realized.

[0035] In the invention, a retarder is preferably dis-
posed between the first polarized light selecting unitand
the transmitting polarization axis varying unit. The re-
tarder can be used as an optical compensator for reduc-
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ing coloring, or a viewing angle compensator for improv-
ing the viewing angle property.

[0036] Intheinvention,itis preferable that a transpar-
ent member is disposed on the viewing side of the first
polarized light selecting unit, and the first polarized light
selecting unit is directly or indirectly closely contacted
with the transparent member. The first polarized light se-
lecting unit is closely contacted with the transparent
member, which allows the surface on the viewing side
of the first polarized light selecting unit to be protected
and the first polarized light selecting unit can surely be
positioned and held. This characteristic is similarly ap-
plicable to the first and second display devices, consid-
ering that the polarized light selecting unit is equivalent
to the first polarized light selecting unit.

[0037] In this case, the first polarized light selecting
unit is desirably bonded to the transparent member via
a transparent substance.

[0038] As the form that the first polarized light select-
ing unit is fixed to the transparent member, two cases
are named: the case where only the first polarized light
selecting unit is fixed to the transparent member, and
the case where the display unit or the transmitting po-
larization axis varying unit is fixed along with the first
polarized light selecting unit. In the lattercase, it is pref-
erable to fix the transparent member via a transparent
bonding layer having elasticity. Accordingly, the influ-
ence of an external stress (such as shock) on the display
unit and the transmitting polarization axis varying unit
can be relaxed, and the shock-resistance of the display
device can be enhanced. In addition, this characteristic
is similarly applicable to the first and second display de-
vices, considering that the polarized light selecting unit
is equivalent to the first polarized light selecting unit.
[0039] Furthermore, the surface of the transparent
member on the first polarized light selecting unit is de-
sirably flat. Accordingly, the surface on the backside of
the transparent member is made flat. Therefore, the sur-
face on the viewing side of the first polarized light se-
lecting unit closely contacted with the surface can be
formed flat. Particularly, the first polarized light selecting
unit is available as a sheet material having flexibility.
Thus, the surface on the backside of the transparent
member is formed flat and the first polarized light select-
ing unit is closely contacted or bonded to the surface,
which allows the first polarized light selecting unit to be
kept flat. Therefore, the mirror surface state in the mirror
mode can be high quality. Furthermare, this character-
istic is similarly applicable to the first and second display
devices, considering that the polarized light selecting
unitis equivalentto the first polarized light selecting unit.
[0040] Moreover, the surface on the viewing side of
the transparent member is desirably a curved surface.
Accordingly, the transparent member can be used as an
optical lens, which allows the display screen to be visibly
recognized in a properly enlarged or reduced state. This
characteristic is similarly applicable to the first and sec-
ond display devices, considering that the pelarized light
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selecting unit is made equivalent to the first polarized
light selecting unit.

[0041] Next, an electronic device of the invention is
provided with the display device according tc any one
of the above. As described above, the display device is
configured to be switchable between the display mode
and the mirror mode by only disposing the polarized light
selecting unit on the viewing side of the display unit.
Therefore, degraded display quality can be avoided,
and also the electronic device can be reduced in size
and weight. Accerdingly, the electronic device is prefer-
ably configured as portable electrcnic devices such as
a mobile phone and a persconal information terminal.
[0042] In addition, another electronic device of the in-
vention has the display device according to any one of
the above and a display drive unit adapted to drive the
transmitting polarization axis varying unit. The display
device is switchable, as described above, between the
display mode and the mirror mode without disposing an-
other transmitting polarizaticn axis varying unit on the
viewing side. Therefore, display quality in the display
mode can be improved. Particularly, the display device
can be formed to be low-profile and light-weight, and
thus the electronic device is preferably configured as
portable electronic devices such as a mobile phone and
a personal information terminal.

[0043] Furthermore, another electronic device of the
invention has:

a display device with a lighting unit;

a display drive unit adapted to drive the transmitting
polarization axis varying unit; and

a lighting control unit adapted to control the lighting
unit. Particularly, by cenfiguring the display drive
unitand the lighting control unit to operate together,
it is possible to set lighting unit in the unlit state and
at the same time, it is possible to set the light block-
ing state by controlling the transmitting polarization
axis varying unit. Accordingly, light leakage can be
reduced in the mirror mode, and the mirror surface
state can be configured in a further excelient form.

[0044] Moareover, still ancther electronic device of the
invention is characterized by having a display unit
adapted to allow light emission,

wherein the display unit has a polarized light se-
lecting unit adapted to transmit a first polarized light and
to reflect a second polarized light having a polarization
axis crossing a polarization axis of the first polarized
light on a viewing side thereof, and

a transmissive display mode, in which the first po-
larized light is emitted from the polarized light selecting
unit to the viewing side of the display unit to allow the
first polarized light to be observed on the viewing side,
and a mirror mode, in which the first polarized light is
not emitted from the polarized light selecting unit to the
viewing side of the display unit, and the polarized light
selecting unit is used as a mirror on the viewing side of
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the display unit, are switchable.
[0045] Preferably, the electronic device further has an
input part for allowing an operation of the display device
or performing data input to the display in the display de-
vice,

wherein the input part is preferably manually op-
erated to allow switching between the transmissive dis-
play mode and the mirror mode.
[0046] Manually operating the input part of the elec-
tronic device allow switching between the transmissive
display mode and the mirror mode. Therefore, any one
of the transmissive display mode and the mirror mode
canbeimplemented atany time atthe user's wish. Here,
as the input part, various manual operation buttons such
as a data input key button, various operation switches
such as a power switch, and operation members such
as a operation dial can be named.
[0047] Embodiments of the present invention will now
be described by way of further example only and with
reference to the accompanying drawings, in which:-

Fig. 1 is a schematic diagram illustrating the config-
uration of the display device of the first embodiment
in the invention;

Fig. 2 is a schematic diagram illustrating the config-
uration of the display device of the second embod-
iment in the invention;

Fig. 3 is a schematic diagram illustrating the config-
uration of the display device of the third embodi-
ment in the invention;

Fig. 4 is a schematic diagram illustrating the config-
uration of the display device of the fourth embodi-
ment in the invention;

Fig. 5 is a schematic diagram illustrating the config-
uration of the display device of the fifth embodiment
in the invention;

Fig. 6 is a schematic diagram illustrating the config-
uration of the display device of the sixth embodi-
ment in the invention;

Fig. 7 is a schematic diagram illustrating the config-
uration of the display device of the seventh embod-
iment in the invention;

Fig. 8 is a schematic diagram illustrating the config-
uration of the display device of the eighth embaodi-
ment in the invention;

Fig. 9 is a schematic diagram illustrating the config-
uration of the display device of the ninth embodi-
ment in the invention;

Fig. 10 is an enlarged vertical cross-sectional view
illustrating the enlarged EL panel structure of the
ninth embodiment;

Fig. 11 is a graph illustrating the luminance of the
backlight against the emission angle distribution of
the tenth embodiment in the invention;

Fig. 12 is a schematic block diagram illustrating the
configuration of the display control system in the
electronic device provided with the display device;
Fig. 13 is a schematic perspective view illustrating
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the appearance of the electronic device (mobile
phone); and

Fig. 14 is a schematic perspective view illustrating
another electronic device {(mobile phone).

[First embodiment]

[0048] First, the configuration of a first embodiment in
the invention will be described with reference to Fig. 1.
In a display device 100 shown in Fig. 1, a reflective po-
larizer 110, a polarizer 120, a retarder 130, a liquid crys-
tal panel 140, a polarizer 150, and a backlight 160 are
sequentially disposed from the viewing side (the upper
side in the drawing).

[0049] The reflective polarizer 110 transmits a polar-
ized light component having a vibration plane in parallel
to the transmitting polarization axis, and reflects a po-
larized light component having a vibration plane in par-
allel to the direction crossing (preferably orthogonal) the
transmitting polarization axis . As the reflective polariz-
er, a multilayer product having birefringent polymer films
different from each otherlaminated, that is the multilayer
product described in PCT/A/W0O85/27919, or a product
having a quarter (1/4) wavelength plates disposed on
the front and back sides of a cholesteric liquid crystals
can be used. As the multilayer product, there is a mul-
tilayerfilm, whose trade name is DBEF, provided by Min-
nesota Mining & Manufacturing Co.

[0050] As the polarizers 120 and 150, a publicly-
known absorption type polarizer is used, which trans-
mits the polarized light component having the vibration
plane in parallel to the transmitting polarization axis and
absorbs the polarized light component having the vibra-
tion plane in parallel to the direction crossing the trans-
mitting polarization axis (preferably orthogonal). The po-
larizer 120 and the polarizer 150 are arranged in a re-
quired configuration of the liquid crystal device (for ex-
ample, they are arranged in the crossed Nicols when
the liquid crystal panel 140 is a TN liquid crystal cell hav-
ing a twisted angle of ninety (90) degrees).

[0051] The polarizer 120 is disposed so that the trans-
mitting polarization axis is matched with the transmitting
polarization axis of the reflective polarizer 110. The
crossed axes angle between the transmitting polariza-
tion axis of the reflective polarizer 110 and the transmit-
ting polarization axis of the polarizer 120 is not neces-
sarily zero degree. However, display contrast is reduced
as the crossed axes angle becomes greater. Therefore,
the crossed axes angle is desirably fifteen (15) degrees
or below, particularly five (5) degrees cor below.

[0052] Optically, the polarizer 120 can be omitted.
However, the polarized light selectivity of the reflective
polarizer 110 (the ratio of the polarized light component
having the vibration plane in parallel tc the transmitting
polarization axis in the transmitted light with respect to
the incident natural light) is generally lower than that of
the absorpticn type polarizer. Thus, when the polarizer
120 is omitted, a contrast in the display mode is reduced.
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Inversely, when the polarization degree of the reflective
polarizer (the polarized light selecting unit or first polar-
ized light selecting unit) does not cause a problem, the
absorption type polarizer (the third polarized light select-
ing unit) included in the display unit can be omitted for
configuration. In this case, the function is served by the
reflective polarizer (the polarized light selecting unit or
first polarized light selecting unit). In addition, this is sim-
ilarly applicable to all the embodiments including the ab-
somption type polarizer described below (the third polar-
ized light selecting unit).

[0053] Furthermore, as the polarizer 150, a reflective
polarizer similarly configured to the reflective polarizer
110 can be used, instead of the absorption type polar-
izer.

[0054] The retarder 130 functions as an optical com-
pensator for reducing display coloring, particularly,
when the liquid crystal panel 140 is the STN mode. It
can also be configured to functien as a viewing angle
compensator for improving the viewing angle depend-
ency of liquid crystal display. Display itself is feasible
without disposing the retarder 130.

[0055] The liquid crystal panel 140 includes two sub-
strates 141 and 142 formed of a transparent substrate
such as glass or plastic. Over the inner surface of the
substrate 141, a color filter 144 is formed. In the color
filter 144, a plurality of colored layers, for example, red,
green and blue, are arranged in a predetermined array
pattern (such as a stripe array, a delta array, and a di-
agonal mosaic array). These colored layers are prefer-
ably covered with a transparent protective film.

On the color filter 144, atransparent electrode 145 con-
figured of ITO or the like is formed corresponding to the
array of the colored layer. Over the transparent elec-
trode 145, an alignment layer 146 configured of polyim-
ide resin is formed. In addition, over the inner surface of
the substrate 142, a transparent electrode 147 and an
alignment layer 148 similar to the above are formed.
[0056] In the panel structure, it is acceptable that a
pair of substrates forming the panel structure is any of
those using glass as the material (including silica), those
using resins (plastic), or those using glass for one sub-
strate and a resin for the other substrate. Particularly,
by using a resin material for the material of the sub-
strates, the device can be formed low-profile and can
enhance the shock-resistance as well.

[0057] The substrates 141 and 142 are bonded by a
sealing material 143, and liquid crystal 149 are disposed
inside thereof. As the liquid crystal mcde of the liquid
crystal panel 140 thus configured, the TN (Twisted
Nematic) mode, the STN (Super Twisted Nematic)
mode, and the ECB (Electrically Controlled Birefrin-
gence) mode are preferable. In all the display method
according to these liquid crystal modes, the liquid crystal
panel is configured to realize the display condition with
the use of the polarizer. Thus, high display quality can
be obtained at a relatively low drive voltage, which is
particularly desirable when it is mounted in a portable
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electronic device.

[0058] Furthermore, as the drive mode of the liquid
crystal panel 140, any of the active drive mode including
the active matrix drive using an active device such as a
TFT (Thin Film Transistor) and a TFD (Thin Film Diode),
or the passive drive mode including the simple drive
without using the active device or the multiplex drive, is
acceptable.

[0059] Moreover, inthe embodiment, the liquid crystal
panel 140 is a transmissive type panel with no reflective
layer or reflector inside or outside. More specifically, the
embodiment does not have a light reflection component
(reflecting surface) for reflecting the outside light to the
viewing side in the pixel, which is different from a reflec-
tive type panel or a semi-transmissive reflective type
panel. The above mentioned light reflection component
means a component having a light reflecting function in-
side the area for supporting display (in the pixel), which
is a concept not containing a metal light blocking layer
that does not support display. Of course, the light reflec-
tion component not supporting display such as a metal
shading film desirably does not exist.

[0060] Itis acceptable to use a backlight 160 that can
light the liquid crystal panel 140 from behind with nearly
uniformilluminance. For example, an edge emitting type
backlight including a light guide plate and a light source
disposed in the end face part of the light guide plate,
and a back emitting type backlight including a light guide
plate and a light source disposed on the backside of the
light guide plate, are named. In the example shown in
the drawing, it has a light source 161 and a light guide
plate 162 having the light source 161 disposedtoitsend
face. Preferably, a light reflection component, such as
a metal layer or a printed layer for nearly uniformly guid-
ing the light incident from the light source 161 to the lig-
uid crystal panel 140 side, or a scattering component
163, is disposed in the light guide plate 162.

[0061] In the embodiment, the polarizer 120, the re-
tarder 130, the liquid crystal panel 140, the polarizer 150
and the backlight 160 configure the display unit. Basi-
cally, this display unit emits only the first polarized light
to the reflective polarizer 110. In the display mode, the
first polarized light is controlled to be emitted or not to
be emitted, or an amount of the first polarized light to be
emitted is controlied on each of a plurality of pixels
formed in the liquid crystal panel 140. Consequently, a
predetermined display image is formed.

[0062] In the display device 100 of the embodiment,
the backlight 160 is set in the lit state and a voltage ap-
plied between the transparent electrodes 145 and 147
of the liquid crystal panel 140 is controlled. Thus, pre-
determined display is performed in a liquid crystal dis-
play formed of the polarizer 120, the retarder 130, the
liquid crystal panel 140 and the polarizer 150. Therefore,
the display mode that the light emitted from the polarizer
120 passes through the reflective polarizer to be visibly
recognized can be realized.

In addition, by setting the liquid crystal display in the off
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(light blocking) state, that is, setting all the pixels of the
liquid crystal display in the light blocking state, or setting
the backlight 180 in the unlit state, the mirrer mode that
a display plane is visibly recognized as a mirror can be
realized.

[0063] In the display device 100, an outside light "O"
enters from the viewing side in the normal service con-
ditions. However, a portion of the outside light "O", that
is the polarized light component having the vibration
plane in parallel to the transmitting polarization axis of
the reflective polarizer 110 passes through the reflective
polarizer 110, and is guided to inside. The polarized light
component having the vibration plane orthogonal to the
transmitting polarization axis of the reflective polarizer
110 is reflected by the reflective polarizer 110, and is
returned to the viewing side as a reflected light "R." On
the other hand, the luminous light radiated from the
backlight 160 passes through the polarizer 150 to be a
linear polarized light. Its polarization state is converted
in the liquid crystal panel 140, or the light passes as it
is without being converted. Only the polarized light com-
ponent having the vibration plane in parallel to the trans-
mitting polarization axis of the polarizer 120 is emitted
from the polarizer 120. This polarized light component
also passes thorough the reflective polarizer 110 as it
is, and it is visibly recognized on the viewing side. Ac-
cordingly, when the liquid crystal display is in the state
of displaying a particular image, the light passes in the
transparent area formed according to the display image,
and it passes through the reflective polarizer 110 to be
visibly recognized as a transmitted light "T."

[0064] In the display mode, the particular display im-
age is visually recognized by the transmitted light "T,"
but the reflected light "R" due to the outside light "O"
exists at this time. Thus, the visibility of the display im-
age seems to be reduced. However, the outside light
"O" usually enters the display device 100 from the di-
rection different from the user's viewing direction. There-
fore, the light amount of the reflected light "R" (the spec-
ular reflection light), generated in the reflective polarizer
110 and directly entering the user's eye, is small, and
most of it is reflected in the direction different from the
user's eye as shown in the drawing. Accordingly, when
the transmitted light "T" is intense enough, a reduction
in the visibility of the display image due to the reflected
light "R" can be limited.

[0065] In the mirror mode, the liquid crystal display is
in the light blocking state, or the backlight 160 is in the
unlit state, thus the transmitted light "T" is almost elimi-
nated. Therefore, the reflected light R is felt more in-
tense correspondingly, and the entire display plane is
visibly recognized as a mirror.

[0066] Furthermore, when the mirror mode is config-
ured, it is preferable to set the backlight 160 in the unlit
state as well as to set the liquid crystal display in the
light blocking state. When this is done, light leakage can
be prevented nearly perfectly. Accordingly, the transmit-
ted light "T" can be further reduced, and a more excel-
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lent mirror surface state can be obtained.

[0067] Inthe embodiment, the reflective polarizer 110
is disposed on the viewing side. Thus, a significantly ex-
cellent mirror surface state can be obtained. In addition
to this, another liquid crystal panel does not exist on the
viewing side of the liquid crystal display, and therefore
the influence on the display image can be reduced as
well. Accordingly, display quality can be kept excellently
as well. Moreover, the embodiment does not have the
double layer panel structure. Therefare, the display de-
vice can be formed to be low-profile and light-weight can
be achieved as well.

[0068] Moreover, the surface on the viewing side of
the reflective polarizer 110 is preferably flat. When the
surface on the viewing side of the reflective polarizer
110 is flat, the mirror surface state can be configured
more excellently, and quality as a mirror can be en-
hanced. Thus the situation that the specular reflection
light of the outside light "Q" having high intensity tends
to enterthe user's eye in the display mode will not occur.
{Such a situation may cccur when the surface is not flat.)
Therefore, the visibility of the display image can be pre-
vented from being reduced. Preferably, the surface is
optically flat (optical flat), particularly, in the visible light
area.

[Second embodiment]

[0069] Next, a second embodiment in the invention
will be described with reference to Fig. 2. In this embod-
iment, the same components as the first embodiment
are designated the same numerals and signs, and omit-
ting the description for them. In the embodiment, a re-
flective polarizer 110, a polarizer 120, a retarder 130, a
liquid crystal panel 140, a polarizer 150, and a backlight
160 are sequentially disposed from the viewing side.
The different point from the first embodiment is inthat a
reflective polarizer 170 is further disposed between the
polarizer 150 and the backlight 160. This reflective po-
larizer 170 is the same as the reflective polarizer 110,
but its transmitting polarization axis is disposed in the
attitude matched with the transmitting polarization axis
of the polarizer 150.

[0070] Inthe embodiment, the reflective polarizer 170
reflects the polarized light component of the luminous
light emitted fromthe backlight 160, which does not pass
through the polarizer 150, to the backlight 160 side. The
reflected polarized light component enters the light
guide plate 162, and the polarization state of at least a
part of light is changed and reflected te the viewing side
again. A part thereof passes through the reflective po-
larizer 170 and the polarizer 150 to be a part of the trans-
mitted light "T." Accordingly, a part of light not utilized for
display in the first embodiment can be reused. Thus, the
brightness of the display image can be enhanced, and
display quality in the display mode can be enhanced.
[0071] In the embodiment, it is also possible that the
polarizer 150 is omitted to allow display of the liquid crys-
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tal display only by the reflective polarizer 170. However,
inthis case, the polarized light selectivity of the reflective
polarizer 170 (the transmittance of the polarized light
component having the vibration plane in parallel to the
transmitting polarization axis, or the reflectance of the
polarized light component having the vibration plane or-
thogonal to the transmitting polarization axis) is lower
than that of the absorption type polarizer. Thus, display
contrast is reduced, or display brightness is deceased.
In addition, at least a part of the light in the outside light
"Q" having transmitted through the reflective polarizer
110 on the viewing side (for example, the light to enter
a pixel in the light blocking state) is likely to be reflected
on the reflective polarizer 170. And, it can be considered
that the reflection causes the visibility of the display im-
age to be reduced.

[Third embodiment]

[0072] Next, a third embodiment in the invention will
be described with reference to Fig. 3. In this embodi-
ment, the same components as the second embodiment
are designated the same numerals and signs, and omit-
ting the description for them. In the embodiment, a re-
flective polarizer 110, a polarizer 120, a retarder 130, a
liquid crystal panel 140, a polarizer 150, a reflective po-
larizer 170, and a backlight 160 are disposed sequen-
tially from the viewing side. A transparent protective film
111 is further formed on the surface on the viewing side
of the reflective polarizer 110.

[0073] The protective film 111 can be formed of a thin
film such as acryl resin, SiO, and TiO,. Particularly, it is
preferably a hard protective film having a hardness
equal to or greater than inorganic glass such as SiO,
and TiO,. It is acceptable that the protective film is a
product bonded with a film or sheet formed of a trans-
parent material, or a product directly deposited on the
surface of the reflective polarizer 110 by coating, evap-
oration, and sputtering.

[0074] In the embodiment, the transparent protective
film 111 is formed on the surface on the viewing side of
the reflective polarizer 110. Therefore, the surface of the
reflective polarizer 110 can be prevented from being
scratched, or a foreign matter can be prevented from
adhering thereto. Accordingly, the mirror surface state
can be configured excellently in particular.

[Fourth embodiment]

[0075] Next, a fourth embodiment in the invention will
be descried with reference to Fig. 4. In this embodiment,
the same components as the second embediment are
designated the same numerals and signs, and omitting
the description for them. In the embodiment, a reflective
polarizer 110, a polarizer 120, a retarder 130, a liquid
crystal panel 140, a polarizer 150, a reflective polarizer
170, and a backlight 180 are disposed sequentially from
the viewing side.
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[0076] Inthe embodiment, the mirror area (polarized
light selecting area) "B" occupied by the reflective po-
larizer 110 is configured to cover an area wider than the
display area "A" (that is, the display area of the liquid
crystal display formed of the polarizer 120, the liquid
crystal panel 140 and the polarizer 150) of the display
unit. More specifically, the mirror area "B" is configured
to extend beyond the area two-dimensionally overlap-
ping with the display area "A" for further extension.
[0077] Forthe liquid crystal panel 140, it is needed to
provide the area bonded with a sealing material 143 and
the area formed with input terminals (not shown in the
drawing) on the outside the area around the display area
"A." Consequently, a frame-like portion (so-called frame
area) exists to some extent around the display area "A"
as the display device 100. However, by covering this
portion with the reflective polarizer 110, a wider mirror
area can be formed without upsizing the display device.
[0078] In addition, the configuration of the fourth em-
bodiment is applicable to any of the first embodiment to
the third embodiment.

[Fifth embodiment]

[0079] Next, a more specific configuration of the first
embodiment will be described as a fifth embodiment
with reference to Fig. 5. In the emboadiment, as shown
in Fig. 5, atransparent plate 180 is disposed on the view-
ing side of a reflective polarizer 110. Then, the reflective
polarizer 110 is closely contacted with the transparent
plate 180. As the transparent plate 180, for example, a
display window member (a display window exposed to
outside) of the display part of an electronic device (de-
scribed later) is named, for example. The transparent
plate 180 can be formed of a transparent material such
as acryl resin or glass. For example, the reflective po-
larizer 110 is bonded to the fransparent plate 180 with
a transparent adhesive 181. The surface on the back-
side of the transparent plate 180 (the under side in the
drawing) is formed to be flat. Accordingly, the surface
on the viewing side of the closely contacted reflective
polarizer 110 is formed to be flat.

[0080] In the embodiment, a polarizer 120 and a re-
tarder 130 are also directly or indirectly fixed to the trans-
parent plate 180 along with the reflective polarizer 110.
For example, the polarizer 120 is bonded to the reflec-
tive polarizer 110, and furthermore, the retarder 130 is
bonded to the polarizer 120.

[0081] In the embodiment, a liquid crystal panel 140
and a backlight 160 are not fixed to the transparent plate
180 or to the polarizer 120 or the retarder 130 fixed
thereto. In this case, the liquid crystal panel 140 can be
fixed inside the device separately (for example, fixed on
a circuit board) from the transparent plate 180, and a
gap can be provided between the liquid crystal panel
140 and the multilayer structure fixed to the transparent
plate 180. When this is done, the liquid crystal panel 140
is disposed inside the device separately from the multi-

Page 137 of 451

20

25

30

35

40

45

50

55

10

EP 1 376 207 A1 18

layer structure including the reflective polarizer 110.
Thus, product yields can be improved in the fabrication
processes. Of course, the liquid crystal panel 140 and
a polarizer 150 can also be fixed and integrated to the
transparent plate 180.

[0082] Furthermore, the polarizer 150 is preferably
bonded over the outer face of a substrate 141 on the
backside of the liquid crystal panel 140. Moreover, the
liquid crystal panel 140 and the backlight 160 are dis-
posed with a gap in the drawing, but it is acceptable that
they are closely contacted or bonded to each other.
More specifically, it is acceptable that the polarizer 150
is closely contacted or bonded to the viewing side of a
light guide plate 162.

[0083] The fixing structure to the transparent plate
180 can be applicable not only to the first embodiment
but also to any of the second embadiment to the fourth
embodiment in completely the same manner.

[Sixth embodiment]

[0084] Next, a sixth embodiment in the invention will
be described with reference to Fig. 6. In this embodi-
ment, a transparent plate 180 is disposed as similar to
that in the fifth embodiment. Then, a reflective polarizer
110 is bonded to the transparent plate 180 by a trans-
parent adhesive 181 such as acryl resin. The surface
on the backside of the tfransparent plate 180 is formed
to be flat, and the reflective polarizer 110 fixed to the
surface exerts the same effect and advantage as the
fifth embodiment. In this embodiment, a polarizer 120,
aretarder 130, a liquid crystal panel 140 and a polarizer
150 are fixed to the transparent plate 180 along with the
reflective polarizer 110.

[0085] In the embodiment, the transparent adhesive
181 is preferably formed fo have a thickness of 0.3 mm
or greater. Accordingly, the fixing structure of the trans-
parentplate 180 tothe liquid crystal panel 140 is allowed
to have sufficient elasticity when the transparent plate
180 is fixed to a case of an electronic device. Therefore,
the liquid crystal panel 140 can be protected against im-
pact or the like.

[0086] In addition, the configuration of the embodi-
ment is applicable to any of the first to fourth embodi-
ments.

[Seventh embodiment]

[0087] Next, a seventh embediment in the invention
will be described with reference to Fig. 7. This embodi-
ment depicts the configuration of the second embeodi-
ment more specifically. in the embodiment, a reflective
polarizer 110 is closely contacted with a transparent
plate 190. The reflective polarizer 110 is fixed to the
transparent plate 190. Particularly, the reflective polar-
izer 110 is preferably bonded to the transparent plate
190 by a transparent adhesive 191 the same as that in
the above described embodiments. The transparent
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plate 190 can be formed of the same material as the
transparent plate 180 shown in the first embodiment.
The surface on the backside of the transparent plate 190
is formed to be flat, and the reflective polarizer 110 fixed
to this surface exerts the same effect and advantage as
the first embodiment. In addition, a polarizer 120 and a
retarder 130 are closely contacted with the reflective po-
larizer 110. They are also preferably bondedto each oth-
er by an adhesive layer or an adhesive.

[0088] A polarizer 150 and a refiective polarizer 170
are fixed to a liquid crystal panel 140. The polarizer 150
and the reflective polarizer 170 are preferably bonded
to each other by an adhesive layer or an adhesive.
[0089] Inthe transparent plate 190, at least a portion
of the surface corresponding to the display area is a
curved surface 190A in the surface on the viewing side.
Accordingly, the transparent plate 190 has the same
function as an optical lens, which allows the display
screen formed of a display device 100 to be visibly rec-
ognized in an enlarged or reduced state. For example,
the curved surface 190A is formed into a convex curve
as shown in the drawing, and thus the display screen
can be visibly recognized in the enlarged state. There-
fore, letters can be enlarged to enhance visibility when
the display area of the display device is small.

[0090] Also in this case, not only the reflective polar-
izer 110, but also the polarizer 120 and the retarder 130
can be fixed to the transparent plate 190. Moreover, the
liquid crystal panel 140 and the polarizer 150 (the reflec-
tive polarizer 170 as well) can also be fixed to the trans-
parent plate 190 as integrated parts as similar to the
sixth embodiment. The configuration including the
transparent plate 190 can of course be applicable to the
first to fifth embodiments and the other embodiments
shown below.

[Eighth embodiment]

[0091] Next, an eighth embodiment in the invention
will be descried with reference to Fig. 8. In this embod-
iment, a reflective polarizer 110 is closely contacted with
the backside of a transparent plate 180 the same as that
in the fifth embodiment. The reflective polarizer 110 is
fixed to the transparent plate 180 by a transparent ad-
hesive 181 similar to that in the fifth embodiment. In the
embodiment, only the reflective polarizer 110 is fixed to
the transparent plate 180. A polarizer 120, a retarder
130, a liquid crystal panel 140, a polarizer 150 and a
backlight 160, which configure a display unit, are dis-
posed with gap to the transparent plate 180 and the re-
flective polarizer 110.

[0092] Inthis embodiment, the display unit is fixed in-
side as similar to typical electronic devices, and the re-
flective polarizer 110 is fixed to the inner surface of the
transparent plate 180 disposed on the viewing side of
the display unit. Accordingly, it is configured completely
the same as the electronic device incorperating a nor-
mal display unit, and the reflective polarizer 110 is only
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fixed to the inner surface of the transparent plate 180.
Thus, the embodiment in the invention can be realized.
Therefore, it can be fabricated significantly simply at low
costs.

[Ninth embodiment]

[0093] Next, a ninth embodiment in the invention will
be described with reference to Figs. 9 and 10. In a dis-
play device 200 in this embaodiment, a reflective polar-
izer 210, a polarizer 220 and a retarder 230 are sequen-
tially disposed from the viewing side, as shown in Fig.
9. An electroluminescent panel (hereafter, it is simply
called EL panel) 240, which is an electro-optical device
equivalent to the display unit is disposed behind them.
The reflective polarizer 210 and the polarizer 220 are
completely the same as those in the other embodi-
ments. in this embodiment, the retarder 230 is a quarter
(1/4) wavelength plate.

[0094] In the EL panel 240, an electrode 242 config-
ured of a transparent conductor such as ITO is formed
on a substrate 241, and a light emitting element 244 is
disposed on the electrode 242, Furthermore, a counter
electrode 245 is formed on the light emitting element
244.

The counter electrode 245 is preferably configured as a
reflecting electrode formed of aluminium or other met-
als. In the example shown in the drawing, an example
is depicted in which the sash-like electrode 242 ar-
ranged side by side in plurals in a stripe shape and the
sash-like counter electrode 245 similarly arranged side
by side in the stripe shape are disposed orthogonal to
each other (the electrode structure corresponding to the
passive matrix drive system). However, the electrode
structure is arbitrary, and it is acceptable to have a prop-
er electrode structure required for display, such as the
electrode structure corresponding to the active matrix
drive system.

[0095] Fig. 10 depicts a more specific configuraticn of
the EL panel 240. As shown in Fig. 10, the EL panel 240
of the embodiment can be configured to allow color dis-
play by forming light emitting elements 244R, 244G and
244B. These light emitting elements 244R, 244G and
244B are configured of a hole injection layer 244A, and
ared light emitting layer 244r, a green light emitting layer
2444, or blue light emitting layer 244b.

[0096] As materials for the hole injection layer,
phthalocyanine based compounds such as copper
phthalocyanine, and aromatic amine based compounds
are named. In addition, as materials for the light emitting
layer, aromatic ring compounds such as distyrylben-
zene derivatives (blue light emission), heterocyclic com-
pounds such as organic fluorescent materials based on
aluminium complex {Alg complex) of 8-hydroxyquino-
line of metal complex, and compounds containing spe-
cific elements such as a mixed ligand complex, one kind
of Algcomplex derivatives that one of hydroxyquinolines
is substituted to triphenyl silicanol {(Si compound) for co-



21 EP 1 376 207 A1

ordination (blue green light emission) are named. As
other light emission materials other than blue color, ni-
trobenzothiazole azo compounds of red color, europium
complexes of red coler, distyrylpyrazine of yellow color,
and aromatic dimethylidyne of green color are named.
[0097] In the embodiment, the light emitting element
244R is formed of the hole injection layer 244A, the red
light emitting layer 244r and the blue light emitting layer
244h, and the blue light emitting layer 244b functions as
a layer for securing flatness and an electron injection
transport layer. In addition, the light emitting element
244G is formed of the hole injection layer 244A, the
green light emitting layer 244g and the blue light emitting
layer 244b, and the blue light emitting layer 244b func-
tions as a layer for securing flainess and an electron
injection transport layer. Furthermore, the light emitting
element 244B is formed of the hole injection layer 244A
and the biue light emitting layer 244b.

[0098] In the embodiment, a bank 243 is formed on
the substrate 241 with insulating resin (such as acryl
resin, epoxy resin and photosensitive polyimide), and
each of the light emitting elements is formed in each pix-
el area partitioned by the bank 243. By adapting such a
configuration, each of the light emitting elements can be
formed by arranging liguid materials, liquefied by adding
a solvent to each material, in each pixel area by liquid
drop discharge and by drying and curing the arranged
liquid materials.

[0099] Inthe embodiment, a predetermined voltage is
appliedbetween the electrode 242 and the counter elec-
trode 245 of the EL panel 240 to allow the each light
emitting elements to emit light. Accordingly, the light
emitted from the each light emitting elements passes
through the retarder 230, and then enters the polarizer
220. The polarized light component having the vibration
plane in parallel to the transmitting polarization axis of
the polarizer 220 is passed through, whereas the polar-
ized light component having the vibration plane orthog-
onal to the transmitting polarization axis is absorbed.
Moreover, the polarized light component having passed
through the polarizer 220 enters the reflective polarizer
210, which is a first polarized light selecting unit. The
reflective polarizer 210 is disposed so as to direct its
transmitting polarization axis toward the same direction
as that of the transmitting polarization axis of the polar-
izer 220. Therefore, the polarized light component hav-
ing passed through the polarizer 220 travels through the
reflective polarizer 210 as it is, and it is visibly recog-
nized as the transmitted light "T" on the viewing side (the
display mode).

[0100] On the other hand, when the outside light "O"
enters the display device 200, the polarized light com-
ponent having the vibration plane in parallel to the trans-
mitting polarization axis of the reflective polarizer 210
passes through, but the polarized light component hav-
ing the vibration plane orthogonal to the transmitting po-
larization axis is reflected. This reflected polarized light
component "R" is unobservable when the display light
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emitted from the EL panel 240 passes through the re-
flective polarizer 210 in the display mode, and a prede-
termined display image formed of the display light of the
EL panel 240 is visibly recognized. However, when it is
configured that the light emission from the EL panel 240
is stopped not to emit light from the backside of the re-
flective polarizer 210, the visible mode recognition by
the external light reflection of the reflective polarizer210
becomes dominant to visibly recognize the display
screen as a mirror (the mirror mode).

[0101] Inaddition, amongthe outside light "O," the po-
larized light component having the vibration plane in
parallel to the transmitting polarization axis of the reflec-
tive polarizer 210 passesthrough the reflective polarizer
210 and the polarizer 220 having the transmitting polar-
ization axis in the same direction, and enters the retard-
er 230. In the retarder 230, this polarized light compo-
nent travels a quarter (1/4) phase to be right-handed cir-
cular polarized light, for example, and enters the EL pan-
el 240 to be reflected by the reflecting electrode 245.
This reflected light is turned to be left-handed circular
polarized light. Thus, it again passes thorough the re-
tarder 230 to be the polarized light component having
the vibration plane orthogonal to the transmitting polar-
ization axes of the reflective polarizer 210 and the po-
larizer 220. Therefore, the polarized light component is
absorbedbythe polarizer 220 as itis, and is not released
to the viewing side.

[0102] Accordingly, since polarized light components
of the outside light "O", which are not the polarized light
components that are reflected on the surface of the re-
flective polarizer 210, will not return to the viewing side,
the amount of the observed outside light can be reduced
in the display mode. Thus, the deterioration of visibility
can be reduced, and the light reflected other than in the
surface of the reflective polarizer can be eliminated in
the mirror mode. Therefore, a viewable mirror state with
no blur can be realized.

[Tenth embodiment]

[0103] Next, anembodiment of the display device with
a preferable backlight applied to the first to fourth em-
bodiments will be described. The configuration of this
embodiment can adopt any configurations of the first to
ninth embodiments. Fig. 11 is a graph illustrating the lu-
minance of the backlight against the emission angle dis-
tribution. In the embodiment, a backlight is desired that
has high intensity luminance in the range of small emis-
sion angle centering the direction of the normal of the
display screen (emission angle = 0), and has low lumi-
nance in the range of large emission angle, which is re-
mote from the direction of the normal, in order to en-
hance the visibility of the display image. The range of
small emission angle is an emissicn angle ranging from
zero (0) to forty (40) degrees, and the range of large
emission angle is the range exceeding an emission an-
gle of forty (40) degrees. In the example shown in the
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drawing, a luminance of about 2000 [cd/m?] is obtained
in the light of a zero degree emission angle, whereas
the luminance is dropped to 20 to 30 [cd/m?2] in the light
of a fifty (560) degree emissicn angle.

[0104] As for the emission angle distribution of lumi-
nous light from the backlight (lighting unit) for the em-
bodiment, it is configured to have much light amount in
the range of small emission angle and to have less light
amount in the range of large emission angle. Thus, the
light amount of the transmitted light "T" entering the us-
er's eye can be increased in the display mode. There-
fore, a reduction in the visibility of the display screen due
to the reflected light "R" can be further suppressed. In
order to enhance the visibility of the display screen in
the display mode and to suppress the light amount of
the backlight to reduce power consumption, the light
emission property of the backlight is preferably config-
ured to have a luminance (light amount) of one fiftieth
{1/50) or below of the luminance (light amount) in the
direction of the nomal for the range of large emission
angle exceeding an emission angle of forty (40) de-
grees.

[0105] The emission angle distribution of luminous
light of the backlight can be properly configured accord-
ingto the shape of the light guide plate 162, the structure
of the light reflection component or the light scattering
compaonent 163, and a filter or a scattering plate (diffus-
er) disposed separately.

[0106] The emission angle distribution of luminous
light of the backlight is applicable to the emission angle
distribution of display light in the EL panel 240 of the
ninth embodiment as it is. More specifically, by config-
uring the emission angle distribution of display light of
the EL panel 240 as that shown in Fig. 11, the display
light can be configured to be visibly recognized efficient-
ly with no increase in power consumption, and the visi-
bility in the display mode can be enhanced regardiess
of the existence of the specular reflection light by the
reflective polarizer.

[Eleventh embodiment]

[0107] Next, an electronic device 1000 of an eleventh
embodiment in the invention will be described with ref-
erence to Figs. 12 and 13. This electronic device 1000
is provided with the display device 100 of the first em-
bodiment. Fig. 12 is a schematic block diagram illustrat-
ing a display control system for the display device 100
to be disposed inside the electrenic device 1000 in a
form of combining with afunction implementing unit. Fig.
13 is a schematic perspective view illustrating the ex-
emplary configuration of the electronic device 1000 (a
mobile phone).

[0108] The electronic device 1000 is provided with a
display drive part 140X for driving the liquid crystal panel
140 disposed in the display device 100, a light control
part 160X for controlling the backlight 160, and a control
part 100X for controlling the display drive part 140X and
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the light control part 160X. By the way, the configuration
shows the display control system in a form of combining
with the function implementing unit, and does not depict
an actual circuit configuration or the packaging structure
of circuit devices. Therefore, it is acceptable that all the
parts are formed in the display device 100, or formed
outside the display device 100, that is, formed inside the
electronic device 1000 instead of the display device 100.
Furthermare, it is acceptable that a portion is formed in-
side the display device 100, and other portions are
formed inside the electronic device 1000 instead of the
display device 100.

[0109] Thedisplay drive part 140Xis for feeding drive
voltage to drive each of a plurality of pixel areas formed
in the liquid crystal drive area of the liquid crystal panel
140. For example, it synchronously feeds scan signals
and data signals corresponding to the scan signals to a
common terminal (scan line terminal) and a segment
terminal {data line terminal) of the liquid crystal panel
140 in the multiplex drive system orthe active drive sys-
tem. Display data such as image data is sent to the dis-
play drive part 140X from the main circuit of the elec-
tronic device 1000 via the control part 100X.

[0110] The light control part 160X controls power sup-
ply to the backlight 160. For example, it switches the
backlight 160 between the lit state and the unlit state.
[0111] Thecontrolpart 100X controls the display drive
part 140X and the light control part 160X, and performs
control instruction to each part and data sending. For
example, when the display device 100 is to be setin the
display mode, the display drive part 140X drives the lig-
uid crystal panel 140 to display, and the light control part
160X allows the backlight 160 in the lit state simultane-
ously. When the display device 100 is to be set in the
mirror state, the display drive part 140X controls the lig-
uid crystal panel 140, and the liquid crystal display in-
cluding the liquid crystal panel 140 is set in the full
blocked state (shutter closed state). Alternatively, the
light control part 160X turns off the backlight 160 to be
in the unlit state. Preferably, the liquid crystal display is
in a fully blocked state and the backlight 160 is in the
unlit state in the mirror state.

[0112] Asshownin Fig. 13, the electronic device 1000
of the embodiment can be configured as a mobile phone
having a main bedy part 1001 and a display part 1002.
In this case, it is configured that the display device 100
is disposed inside the display part 1002 to visibly recog-
nize a display screen 1003 in the display part 1002. By
configuring in this way, a predetermined display screen
can be visibly recognized in the display screen 1003, or
the mirror surface state can be visibly recognized de-
pending on various manual operations and various sit-
uations. Accordingly, the electronic device 1000 such as
the mobile phone can be used as a mirror.

[0113] In addition, when the electronic device 1000 is
applied to a mobile phone 2000, the configuration is ac-
ceptable in which another display screen 2004, other
than the main display screen {the same one as 1003)
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shown in Fig. 13, is disposed on the outer face of a dis-
play part 2002, folded over a main body part 2001 as
shown in Fig. 14. And the display screen 2004 allows
predetermined display to be visually recognized without
opening the display part 2002 from the main body part
2001. in this case, the display device 100 is disposed in
addition to the main display device depicted by dotted
lines in Fig. 12, and thus the structure is formed in which
the display screen 2004 can be visually recognized by
the display device 100 other than the main display
screen. In the mobile phone 2000 of the embodiment,
display can be visually recognized in the folded state,
and alsc it can be used as a mirror in the folded state.

[0114] Inthe embodiment, the electronic device 1000
and the mobile phone 2000 are preferably provided with
an input part (control member) such as a control switch,
a operation button, and a control dial for exclusively
switching between the display mode (transmissive dis-
play mode) and the mirror mode, or for serving also as
the input part for other functions. For example, it is con-
figured that the control member for exclusive use or for
dual purpose disposed on the main body part 1001 of
the electronic device 1000 is manually operated and
thus the operated state is sent to the control part 100X
to switch between the display mode (fransmissive dis-
play mode) and the mirror mode. Furthermore, the mo-
bile phone 2000 is configured in which a control mem-
ber, manually operable in the folded state shown in Fig.
14, is disposed and the control member is operated to
send the operated state to the control part 100X for
switching between the display mode (transmissive dis-
play mode) and the mirror mode. As for the dual purpose
control member for forming the input part, for example,
a data input key button and a power on/off button in var-
ious electronic devices such as a mobile phone and per-
sonal computer are named.

[0115] When the display device 200 having the EL
panel 240 of the ninth embodiment is disposed inside
the electronic device, the light contrel partis not needed.
Instead, a control unit including functions of the control
partandthe display drive part can realize predetermined
display states in the display mode and the mirror surface
state in the mirror mode. In the mirror mode, the control
unit stops light emission of the EL panel 240.

[0116] The display device and the electronic devices
of the invention are not limited to the examples shown
in the drawings, which can of course be modified vari-
ously within the scope of the invention. For example, in
the embodiments, the case where the invention is ap-
plied to the liquid crystal device as one kind of electro-
optical device, has been mainly described. However, the
invention is not limited to this, but can be applied to var-
ious electro-optical devices such as the electrolumines-
cent device as the ninth embediment, particularly an or-
ganic electroluminescent device, an inorganic electro-
luminescent device, a plasma display device, an FED
(field emission display) device, an LED (light emitting
element) display device, an electrophoretic image dis-

Page 141 of 451

EP 1 376 207 A1

20

25

30

35

40

45

50

55

14

26

play device, a small-sized TV using a low-profile CRT
and a liquid-crystal shutter, and a device using a digital
micromirror device (DMD).

[0117] As described above, according to the inven-
tion, display quality can be enhanced in the display de-
vice, which allows the display part to be switched be-
tween the display mode and the mirror mode. In addi-
tion, the display device can be formed to be low-profile
and light-weight.

Claims
1. A display device comprising:

a display unit adapted to allow a first polarized
light to be emitted as display light; and a control
unit adapted to control the display unit,

wherein the display unit has a polarized light
selecting unit on a viewing side thereof,

the polarized light selecting unit transmits the
first polarized light and reflects a second polarized
light having a polarization axis crossing a polariza-
tion axis of the first polarized light, and

the control unit is allowed to switch between
a display mode, in which the first polarized light is
emitted from the display unit as display light, and a
mirror mode, in which the first polarized light is not
emitted from the display unit.

2. The display device according to claim 1, wherein
the control unit stops light emission fromthe display
unit in the mirror mode.

3. A display device having a transmitting polarization
axis varying unit, the display device including:

a first polarized light selecting unit disposed on
a viewing side of the transmitting polarization
axis varying unit; and

a second polarized light selecting unitdisposed
on a backside of the transmitting polarization
axis varying unit,

wherein the first polarized light selecting unit
transmits a first polarized light and reflects a second
polarized light having a polarization axis crossing a
polarization axis of the first polarized light,

the second polarized light selecting unit trans-
mits a third polarized light and absorbs or reflects a
fourth polarized light having a polarization axis
crossing a polarization axis of the third polarized
light, and

the transmitting polarization axis varying unit
is allowed to convert at least a part of the third po-
larized light to the first polarized light.
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The display device according to claim 3, wherein
another transmitting polarization axis varying unit is
not disposed on the viewing side of the first polar-
ized light selecting unit.

The display device according to claim 3, wherein a
third polarized light selecting unit adapted to trans-
mit the first polarized light and to absorb the second
polarized light is disposed between the first polar-
ized light selecting unit and the transmitting polari-
zation axis varying unit.

The display device according to claim 5 comprising:

a lighting device on the backside of the second
polarized light selecting unit,

wherein the second polarized light selecting
unit transmits the third polarized light and absorbs
the fourth polarized light,

in which a fourth polarized light selecting unit
is disposed between the second polarized light se-
lecting unit and the lighting unit, and

the fourth polarized light selecting unit trans-
mits the third polarized light and reflects the fourth
polarized light.

The display device according to claim 3, wherein
the second polarized light selecting unit transmits
the third polarized light and reflects the fourth po-
larized light.

The display device according to claim 3, wherein a
surface on the viewing side of the polarized light se-
lecting unit is flat.

The display device according to claim 3 or 8, where-
in a transparent protective film is formed on a sur-
face on the viewing side of the first polarized light
selecting unit.

The display device according to claim 3, wherein a
lighting unit adapted to emit light to the viewing side
is disposed on the backside of the second polarized
light selecting unit.

The display device according to claim 10, wherein
a light reflection component for reflecting outside
light to the viewing side in a form of supporting dis-
play is not disposed between the first polarized light
selecting unit and the lighting unit.

The display device according to claim 10 or 11,
wherein the transmitting polarization axis varying
unit is in a state not to emit the first polarized light
when the lighting unit is not lit.

The display device according to claim 3, wherein a
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polarized light selecting area of the first polarized
light selecting unitis extended beyond an area over-
lapping with a transmitting polarization axis varying
area of the transmitting polarization axis varying
unit.

The display device according to any one of claims
10 to 12, wherein a light amount emitted in a direc-
tion of the normal is greatest in an emission angle
distribution of luminous light of the lighting unit.

The display device according to claim 14, wherein
the luminous light of the lighting unit is distributed
mainly at an emission angle ranging from zero (0)
to forty (40) degrees.

The display device according to claim 14, wherein
the luminous light of the lighting unit is one fiftieth
(1/50) or below of a light amount in the direction of
the nomalfor a range exceeding an emission angle
of forty five (45) degrees.

The display device according to claim 3, wherein a
color filter is disposed on the backside of the first
polarized light selecting unit.

The display device according to claim 3, wherein a
retarder is disposed between the first polarized light
selecting unit and the transmitting polarization axis
varying unit.

The display device according to claim 3, wherein a
transparent member is disposed on the viewing
side of the first polarized light selecting unit, and the
first polarized light selecting unit is directly or indi-
rectly closely contacted with the transparent mem-
ber.

The display device according to claim 19, wherein
the first polarized light selecting unit is bonded to
the transparent member by a transparent sub-
stance.

The display device according to claim 19 or 20,
wherein a surface of the transparent member on the
first polarized light selecting unit is flat.

The display device according to claim 19 or 20,
wherein a surface on the viewing side of the trans-

parent member is a curved surface.

An electronic device comprising the display device
according to clam 1 or 2.

An electronic device comprising:

the display device according to any one of
claims 3 to 22; and
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a display drive unit adapted to drive the trans-
mitting polarization axis varying unit.

25. An electronic device comprising:

the display device according to any one of
claims 10 to 12, and 14 to 16;

a display drive unit adapted to drive the trans-
mitting polarization axis varying unit; and

a lighting control unit adapted to control the 70
lighting unit.

26. An electronic device comprising a display unit
adapted to allow light emission,
wherein the display unit has a polarized light 15
selecting unit adapted to transmit a first polarized
light and to reflect a second polarized light having
apolarization axis crossing a polarization axis of the
first polarized light on a viewing side thereof, and
atransmissive display mode, in which the first 20
polarized light is emitted from the polarized light se-
lecting unit on the viewing side to allow the first po-
larized light to be observed on the viewing side, and
a mirror mode, in which the first polarized light is not
emitted from the polarized light selecting unit and 25
the polarized light selecting unit is used as a mirror
on the viewing side of display unit, are switchable.

27. The electronic device according to claim 26 further
comprising an input part for allowing an operation 30
of the display device or for allowing data input to
display in the display device,

wherein the input part is operated to allow
switching between the transmissive display mode
and the mirror mode. 35

40

45
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55
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(57) Abstract

Disclosed is a sales system comprising a mirror, in
which a customer can see himself with a sales object, e.g.
a pair of glasses, a garment, a piece of jewelry or the like.
Said system includes a video camera that is mounted in
relation to the mirror in such a way that the customer
can be picked up by the video camera when the customer
is looking at himself in the mirror, a storage device that
may be actuated by the customer or a third person for
storing and playing back images recorded by the video
camera and an image playback device for playing back
the recorded images to be viewed by the customers.

(57) Zusammenfassung

Es wird ein Verkaufssystem mit einem Spiegel
beschrieben, in welchem ein Kunde sich mit einem
Verkaufsobjekt, z.B. einer Brille, einem Kleidungsstiick,
Schmuck oder dergleichen, betrachten kann, und das
aufweist: eine Videokamera, welche relativ zum Spiegel
so angeordnet ist, daB der Kunde, wenn er sich im
Spiegel betrachtet, von der Videokamera aufnehmbar ist;
eine Speichereinrichtung, die vom Kunden oder einer
dritten Person zum Speichern und Wiedergeben von
Bildern, die von der Videokamera aufgenommen wurden,
betiitigbar ist, und eine Bildwiedergabecinrichtung zum
Wiedergeben der aufgenommenen Bilder zur Betrachtung
durch den Kunden.

(54) Title: SYSTEM FOR SUPPORTING THE SELECTION OF ARTICLES WITH THE AID OF A VIDEO CAMERA

(54) Bezeichnung: SYSTEM ZUM UNTERSTUTZEN DER AUSWAHL VON ARTIKELN MIT HILFE EINER VIDEOKAMERA
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SYSTEM ZUM UNTERSTUTZEN DER AUSWAHL VON ARTIKELN MIT HILFE EINER VIDEOKAMERA

Beschreibung

Die Erfindung betrifft ein Verkaufssystem mit einem Spiegel,
in dem sich ein Kunde mit einem Verkaufsobjekt betrachten
kann, wobel er gleichzeitig durch eine Videokamera

aufgenommen wird.

Es ist bekannt, im Verkauf Videogeridte einzusetzen, mit denen
der Kunde mit verschiedenen Gegenstanden, die er
m&glicherweise kaufen mdchte, abgelichtet wird. Solche
Videogeradte kodnnen im Self-Service, oder auch durch
Verkaufspersonal bedient werden. Der Kunde kann sich das von
der Videokamera aufgenommene Bild in einem Monitor
betrachten. Da der Kunde sein Bild im Monitor betrachtet,
wird er auch, wdhrend er verschiedene Verkaufsobjekte
anprobiert, seine Aufmerksamkeilt dem Monitor und dem darin
gezeigten Bild zuwenden. Durch die Konzentration auf den
Monitor besteht aber die grofe Gefahr, daB das Auftreten des
Kundens und damit sein Erscheinungsbild zusammen mit dem
anzuprcbierenden Verkaufscbjekt nicht mehr natlrlich wirkt
und der unerwlinschte sogenannte ,0ff-Set“-Blickwinkel

entsteht.

Aufgabenstellung der vorliegenden Erfindung ist es, diese
bisher im Zusammenhang mit der Verwendung von Videokameras
beim Verkauf verbundenen Nachteile zu vermeiden, und
insbesondere den sogenannten ,0Off-Set“-Effekt, und vom Kunden
wadhrend der Anprobe ein ,vertrautes™ Bild von sich selbst zu

machen.
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Diese Aufgabenstellung wird mit dem Gegenstand der

verliegenden Erfindung geldst.

Gegenstand der Erfindung ist ein Verkaufssystem nach

5 Patentanspruch 1.

Zwecknm&Bige Ausgestaltungen dieses Systems sind Gegenstand

der Anspruche 2 bis 17.

10 Weiterer Gegenstand ist die Verwendung des erfindungsgemidBen
Verkaufssystems zur Uberwachung von Rdumen, Raumabschnitten

oder dergleichen Gebidudeteilen nach Anspruch 18.

Ein weiterer Gegenstand der Erfindung ist auch ein Spiegel,

15 der sich zur Verwendung in einem erfindungsgemafen
Verkaufssystem eignet, nach Anspruch 19. Zweckm&fBige
Ausgestaltungen daven sind Gegenstand der Anspriche 20 bis
22.

20 ErfindungsgemdB wird ein Verkaufssystem mit einem Spiegel
bereitgestellt, in welchem ein Kunde sich mit einem
Verkaufsobjekt, z.B. einer Brille, einem Kleidungsstick,
Schmuck oder dergleichen, betrachten kann, und das gekenn-
zeichnet ist durch eine Videokamera, welche relativ zum

25 Spiegel so angeordnet ist, daB der Kunde, wenn er sich im
Spiegel betrachtet, damit aufgenommen werden kann, eine
Speichereinrichtung, die vom Kunden oder einer dritten Person
zum Speichern und/oder Wiedergeben von Bildern, die von der
Videokamera aufgenommen wurden, betdtigbar ist, und eine

30 Bildwiedergabeeinrichtung zum Wiedergeben der aufgenommenen

Bilder zur Betrachtung durch den Kunden.

Durch dieses erfindungsgemdBe Verkaufssystem ist es méglich,
ein unnatirliches Verhalten (z.B. eine unnatirliche

Blickrichtung, Augenstellung und Koérperhaltung) und eine

93]
w
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unnatiirliche Abbildung durch die Videokamera, und

insbesondere den ,0ff-Set“-Effekt zu vermeiden.

Beim erfindungsgeméfien Verkaufssystem wird, wenn der Kunde
sich mit einem Verkaufsobjekt im Spiegel betrachtet, das Bild
durch die vorzugsweise hinter dem Spiegel und fir den Kunden
nicht sichtbare Videokamera festgehalten, und als ,Live-
Spiegelbild" in der Bildwiedergabeeinrichtung gezeigt. Die
Aufmerksamkeit des Kunden richtet sich also, so wie bei einer
normalen Anprobe vor einem Spiegel, auf sein Spiegelbild im
Spiegel, und nicht auf den Monitor, wodurch das normale und
natirliche Verhalten wd&hrend einer solchen traditionellen
Anprobe vor einem Spiegel erhalten bleibt, und der Kunde
seine Aufmerksamkeit nicht dem Monitor zuwendet, sondern
seinem ,Live-Spiegelbild". Durch die erfindungsgemif
vorgesehene, mit der Videokamera operativ verbundene
Speichereinrichtung und die Bildwiedergabeeinrichtung kann
der Kunde dann in Ruhe nach der ,natirlichen Anprobe vor dem
Spiegel™ die gespeicherten Bilder oder Bildsequenzen beliebig

abrufen und miteinander vergleichen.

Als Spiegel lassen sich im allgemeinen solche verwenden, wie
sie fiur bestimmte Verkaufsobjekte, z.B. Kleidungsstlcke,

Schmuck, Brillen usw., Ublicherweise verwendet werden.

Vorzugsweise ist der Spiegel zusammen mit der Videokamera
derart einstellbar, dabl der Kunde unabhd&ngig von seiner
Korpergrobe, einem zu betrachtenden Kérperabschnitt und/oder
der Position (z.B. sitzend oder stehend) den Spiegel nach
seinem Blickfeld einstellen kann; dadurch wird wieder das
natirliche VYerhalten, wie es der Kunde vor fir bestimmte

Verkaufsobjekte angepabten Spiegeln gewohnt ist, erhalten.

Besonders zweckmdBig ist es, wenn die erfindungsgemal

verwendeten Spiegel mit einem semitransparenten Bereich
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ausgestattet sind. Die Videokamera befindet sich dann hinter
dem Spiegel und ist mit dem Spiegel zusammen beweglich so
montiert, dab sie durch den semitransparenten Bereich
hindurch Bilder vom Kunden aufnehmen und der Kunde sich auch
im semitransparenten Bereich des Bilds betrachten kann. Der
Spiegel kann dabei auch so ausgestaltet sein, daBR die Grenzen
des semitransparenten Bereichs des Spiegels vom Kunden nicht
oder kaum bemerkt werden. Der Kunde nimmt die hinter dem
Spiegel befindliche Videckamera gar nicht wahr, und fihrt die
Anproben wie auf bisher gewohnte Weise durch, wodurch das
natiirliche Verhalten erhalten bleibt, und die Gefahr eines
unnatuirlichen Betrachtungswinkels und insbesondere die des

,O0ff-Set“"-Effekts weitgehend ausgeschaltet ist.

Gegenstand der Erfindung ist auch ein Spiegel, der zur
Verwendung in einem erfindungsgemdfen Verkaufssystem geeignet
ist, dadurch gekennzeichnet, dall der Spiegel einen fir den
Betrachter erkennbaren Bereich aufweist, auf der der
Betrachter seine Aufmerksamkeit lenkt und der auf diese Weise

zur Zone des Augenkontaktes des Betrachters wird.

Vorzugswelse liegt dieser Bereich eines optimalen
Augenkontaktes in einem zentralen Bereich des Spiegels.
Dieser Bereich kann zweckmdBigerweise durch Einfdrben, Tonen
oder &nliche Markierungseinrichtungen markiert werden, um fir
den Betrachter leicht erkennbar zu sein. Dadurch wird der
Betrachter dann auch veranlalt werden, seine Aufmerksamkeit
und damit die Blickrichtung diesem Bereich zuzuwenden,
wodurch der Bereich zu einer Zone eines optimalen
Augenkontakts vom Betrachter wird, was wieder zu einer

natirlichen Erscheinungsform des Gesamtbildes beitragen kann.

In einer erfindungsgemédfen Ausfihrungsform, insbesondere fir

den Fall, dal sich im erfindungsgemdBen Verkaufssystem die
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Kamera hinter dem Spiegel befindet ist, dieser Bereich

semitransparent ausgestaltet.

Als Materialien fir den Spiegel und die semitransparenten
Bereiche des Spiegels konnen bekannte und iUbliche Materialien
fiir Spiegel und semitransparente Spiegel verwendet werden.
Als semitransparente Spiegelmaterialien k&énnen z.B. solche
mit 50 % Durchlé&ssigkeit und 50 % Reflektion des Lichtes
verwendet werden; die Verringerung der Lichtdurchldssigkeit
um 50 % kann z.B. durch Ténen des Glases, iblicherweise unter
Verwendung eines Grau- oder Brauntones, bewirkt werden.
Semitransparente Spiegel lassen z.B. 30 % des auffallenden
Lichtes hindurch, und reflektieren 70 % davon, obwohl auch

andere Bereiche und deren Kombinationen mdéglich sind.

Insbesondere abhdngig von der Art der Verkaufsobjekte kann es
zweckmdfig sein, den gesamten Spiegel oder vorzugsweilse
bestimmte Teile davon, wie z.B. die AuBenridnder, mit
Grautdnen oder Farbtdnen, zu versehen. Der semitransparente
Bereich des Spiegels ist vorzugswelse in einem zentralen
Bereich des Spiegels ausgebildet, und insbesondere in einer

Zone eines optimalen Augenkontaktes.

Vorzugsweise wird der semitransparente Bereich des Spiegels
von seilner Flache her minimiert und zwar derart, daB der wvon
der Kamera erfafbare Bildausschnitt von den R&ndern des
semitransparenten Bereiches ,umrahmt™ wird, also keine
Verkleinerung erfahrt. Bei einem vom Durchmesser her kleinen
Objektiv, das noch dazu nahe am Spiegel montiert ist, kann
darum der semitransparente Bereich sehr klein sein. Dies hat
zur Folge, daB selbst bel starkem Umgebungslicht, wie es
beispielsweise im Freien auf der Strafe vorherrscht, das
Spiegelbild optimal ist und der transparente Bereich
praktisch nicht stort. Dann nadmlich, wenn ein sehr groRer

transparenter Spiegel bei sehr heller Umgebung benutzt wird,
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verblalt das Spiecelbild, so daB fir den Kunden eine sehr

unnatiirliche Situation entsteht.

Unter den vorgenannten ,Aubenrdndern" des Spiegels ist der
Bereich des Spiegels zu verstehen, in welchem sich der Kunde
zwar sehen kann, der aber nicht von der Videokamera
aufgenommen wird. Es wird somit in dem Spiegel ein
.mittelgroBes™ Feld durch die AuBenrdnder definiert, das
gerade so grof ist wie der Aufnahmebereich der Kamera, der
durch die Brennweite ihres Objektivs usw. bestimmt ist. Der
Kunde sieht dadurch, ob der ihn interessierende
Bildausschnitt auch tatsachlich aufgenommen wird.
Dariiberhinaus wird durch die Abgrenzung, die natirlich auch
als einfacher Rahmen ausgebildet sein kann, der Kunde
unwillkltrlich dazu gebracht, sich so zu positionieren, daB
die ihn interessierenden Bereiche gut als Spiegelbild
sichtbar und damit auch gleichzeitig exakt von der Kamera
aufnehmbar sind. Andererseits wird dadurch, daBl das Gesamt-
Spiegelbild erheblich grdber ist als der aufgenommene
Bildausschnitt, sichergestellt, dapl der Kunde trotz
Konzentration auf die ihm wichtigen Bildbereiche einen
natiirlichen Eindruck von seiner Gesamterscheinung erhdlt und
nicht wversucht ist, welter zurickzutreten, um eben diese
Gesamterscheinung zu sehen. Dies ist insbesondere deshalb so
wichtig, weil die hier gezeigte Erfindung besonders fir den
Self-Service-Bereich Verwendung finden kann, also kein mit
dem Umgang der Vorrichtung erfahrener Verkdufer anwesend ist

bzw. sein mub.

Die Speichereinrichtung, die vom Kunden oder einer dritten
Person zur Speicherung und/oder zur Wiedergabe von Bildern,
die von der Videokamera aufgenommen wurden, bedient werden
kann, ist vorzugsweise so ausgestaltet, dal das Bild
{Standbild) und/ocder Bildsequenzen beliebig zeitlich versetzt
und/oder gleichzeitig (,Bild im Bild"“) abgerufen und
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miteinander verglichen werden kénnen. Auf diese Weise ist es
moglich, dalb mehrere wdhrend einer ,natlirlichen Anprobe“ vor
dem Spiegel getestete Verkaufsobjekte in Ruhe miteinander
verglichen werden konnen; der Kunde kann also die einzelnen
Anproben, die er in gewohnter Weise im Spiegel zeitlich
versetzt durchgefihrt hat, gleichzeitig betrachten und damit

direkt und gleichzeitig vergleichen.

Mit der Speichereinrichtung ist operativ eine
Bildwiedergabeeinrichtung zum Wiedergeben der aufgenommenen
Bilder zur Betrachtung durch den Kunden verbunden. Die
Bildwiedergabeeinrichtung zum Wiedergeben der aufgenommenen
Bilder und zur Betrachtung durch den Kunden ist z.B. als
Monitor ausgestaltet. Auf dem Monitor werden die Bilder
{einzelne Standbilder (Stillstandprojektion) und/oder
Bildsegquenzen ausgewahlter Lange) gezeigt und kdnnen auf
diese Weise direkt verglichen werden; das Abrufen von in der
Speichereinrichtung gespeicherten Bildern kann z.B. durch
einen Monitor, der als Beridhrungsschirm ausgestaltet ist,
oder durch Bedienungstasten erfolgen. Auf diese Weise ist es
moglich, Bilder mehrmals zu betrachten, dann z.B. eine engere
Auswahl zu treffen, und dann nach einem nochmaligen Vergleich
innerhalb der engeren Auswahl eine endgliltige Auswahl zu

treffen.

In einer weiteren Ausfihrungsform ist die Moglichkeit
vorgegeben, die Wiedergabe der aufgenommenen Bilder als
(seitenverkehrtes) Spiegelbild oder als echtes Abbild
(entsprechend einem Foto) zu bewirken. Im ersten Fall sieht
sich der Kunde auf dem Monitor (bzw. auf einem ausgedruckten
Bild) so, wie er sich normalerweise im Spiegel sieht, im
anderen Fall sieht sich der Kunde so, wie ihn eine andere
Person wahrnimmt oder wie er auf einer Fotografie erscheint.
Diese Seitenumkehr kann beispielsweise durch ein an sich

bekanntes Vertauschen der einzelnen Bildelemente entlang
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einer vertikalen Symmetrieachse geschehen. Diese M&glichkeit
ist besonders fur solche Kunden wichtig, die sich nicht gerne
in Film- oder Fotoaufnahme sehen sondern lieber nach Art des

ihnen gel&aufigen Spiegelbilds betrachten.

In einer Ausfihrungsform kann die Bildwiedergabeeinrichtung
auch als Druckeinrichtung zum Ausdrucken einzelner
Standbilder ausgestaltet sein, die mit der
Speichereinrichtung operativ verbunden ist. In einer
bevorzugten Ausfihrungsform besteht die
Bildwiedergabeeinrichtung aus einem Monitor und einer
Druckeinrichtung; dadurch ist es mdglich, zundchst Bilder
oder Bildsequenzen im Monitor zu betrachten und zu
vergleichen, und dann nach einer gegebenenfalls engeren
Auswahl durch die Druckeinrichtung Bilder auszudrucken, die
dann z.B. nach Hause mitgenommen werden k&nnen, um dort in

Ruhe eine endgiiltige Entscheidung zu treffen.

Bildwiedergabeeinrichtungen, z.B. Monitor und/oder
Druckeinrichtung, sind vorzugswelse so ausgestaltet, daBl sie
auch Ausschnitte, VergroéfBerungen und/cder Verkleinerungen,
cder Bilder mit veranderter Helligkeit, bereitstellen ké&énnen,

sowlie seitenverkehrte Bilder.

Fir den Fall, daB sich die Videokamera hinter dem Spiegel
befindet, ist sie in einem die Kamera umschliefBenden Raum
hinter dem Spiegel montiert, der lichtdicht abgeschlossen
werden kann. ZweckmdRigerweise befindet sie sich in einem
hinter dem Spiegel angebrachten Gehéduse, das lichtdicht

abgeschlossen werden kann und zusammen mit der Kamera eine
Einheit bildet, die als solche bewegt und entfernt werden

kann.

Das erfindungsgemalRe Verkaufssystem weist vorzugsweise auch

eine Beleuchtungseinrichtung auf, die zum Beleuchten der von
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der Videokamera aufzunehmenden Situation, d.h. also des
Kundens in verschiedenen Anprobesituationen, dient, und die
vorzugsweise steuerbar und/oder einstellbar ausgebildet und

angebracht ist.

Der Kunde soll sich zweckmdBigerweise, insbesondere auch
abhangig von der Art der Verkaufsobjekte, unter einer
kontrollier- und steuerbaren Beleuchtung befinden, die nicht
nur dem Zweck dienen soll, richtig belichtete und gut
ausgeleuchtete Bilder des Kunden aufnehmen zu kdnnen, sondern
auch, die anzuprobierenden Verkaufsobjekte im richtigen Licht
betrachten zu koénnen. Dazu ist sowochl die Art und Starke der
Beleuchtungsquelle, als auch die Position der
Beleuchtuhgsquelle innerhalb des Verkaufssystems, und
insbesondere zum Kunden (z.B. eine seitliche Beleuchtung} wvon
Bedeutung. Sowohl die Beleuchtungsstarke als auch die
Position sollen vom Kunden und/oder dem Verkaufspersonal
steuerbar sein, damit die glUnstigste Beleuchtung in
verschiedenen Situationen mdglich ist. Dabei kann auch die
Videokamera so ausgestaltet sein, dal sie mit einer
automatischen Einstellung versehen ist, die, abhidngig von der
jeweiligen Situation, die Beleuchtungsstiarke und/oder die
Position des Beleuchtungskdrpers automatisch einstellt, um
die glinstigsten Werte fir z.B. die Helligkeit, den Kontrast,

die Farbschattierung, Farbnuance, Schdrfe usw. zu erhalten.

Fir eine optimale Bildwiedergabe, aber auch fir eine optimale
Wirkung der anzuprobierenden Verkaufsobjekte, ist die Distanz
des Kunden zur Videokamera von grofier Bedeutung.
Zweckmdfliigerweise enthdlt das erfindungsgemdbe Verkaufssystem
auch eine Distanzvorgabeeinrichtung zum Einstellen der
ginstigsten Distanz des Kundens zur Videokamera; diese
Distanzvorgabeeinrichtung, mit der insbesondere ein
Mindestwert der Distanz eingehalten werden scll, kann z.B.

aus einer geeignet angebrachten Markierung, einem Stabk, z.B.
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mit Entfernungsangaben, einer Schranke, usw., bestehen, die
von der Videokamera aber zweckmédBigerwelse nicht aufgenommen

werden.

5 Vorzugswelse ist auch eine Bedienungseinrichtung zum Steuern
und/oder Bedienen aller Systemelemente, die vom Kunden
und/oder dem Verkaufspersonal gesteuert und/oder bedient
werden sollen, vorgesehen, die zweckmd@Bigerweise so
ausgebildet und angebracht ist, dahl der Kunde die

10 Bedienungseinrichtung in seiner natlirlichen Kdrperhaltung
betidtigen kann. Die Bedienungseinrichtung ist deshalb
insbesondere als bewegbare drahtlose oder drahtgebundene

Fernsteuerung ausgebildet.

15 Die Einstellung der Brennweite der Videokamera kann,
insbesondere abhangig von der Natur der Verkaufsobjekte,
automatisch oder durch Hand eingestellt werden. Zur Anprobe
von Modellkleidern, die meist mit Bewegungsablaufen verbunden
ist, und Bildsequenzen erfordert, ist eine automatische

20 Foccussierung zweckmaRig, widhrend z.B. flir die Anprobe von
Brillen oder Schmuck eine fixierte Brennweite verwendet

werden kann.

Die Art und Weise der Anordnung der Verkaufssystemelemente

25 hangt auch von den fiir die Anprobe vorhandenen
Umgebungsbedingungen ab. So kann es z.B., wenn ein Verkauf in
einer offenen oder nicht einzeln abgeschlossenen Umgebung
stattfindet, wie z.B. auf Messen, Jahrmidrkten usw.,
zweckmdBig sein, die Systemelemente, also insbesondere

30 Spiegel, Videokamera, Speichereinrichtung,
Bildwiedergabeeinrichtung, Beleuchtungseinrichtung usw.,
innerhalb einer transportablen Einheit, z.B. einer
stofunempfindlichen Kabine, anzubringen, wahrend ein
abgeschlossener Verkaufsraum, z.B. eine Modeboutigue,

s zweckmdBigerweise mit Systemkomponenten arbeitet, die
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entsprechend der jeweiligen Gegebenheiten und dem jeweiligen
Zweck angeordnet werden. Die Anordnung und insbesondere der
Abstand zwischen den einzelnen Verkaufssystemelementen ist
auch stark von der Art der Verkaufsobjekte abhingig; wenn
z.B. eine genaue Betrachtung erforderlich ist, wie z.B. bei
einem Optiker, wird eine andere Anordnung/Distanz und
Beleuchtungsart verwendet werden, als z.B. zur Anprobe wvon
Kleidungsstliicken. Fir eine genauere Betrachtung, wie z.B. bei
einem Optiker, kann es deshalb z.B. auch zweckmdBig sein, den
als Beridhrungsschirm ausgebildeten Monitor, oder den Monitor
mit Bedienungstasten, geneigt anzubringen, um ihn der Hoéhe

des Kundens, z.B. in sitzender Position, anzupassen.

In einer transportablen Einheit k&énnen die einzelnen
Verkaufssystemelemente z.B. auf einer Plattform
entsprechender Grofle, die z.B. mit aufklappbaren Widnden
versehen sein kann, so montiert sein, daf innerhalb
bestimmter Grenzbereiche noch eine Verdnderung der

gegenseitigen Stellung zueinander mdéglich ist.

Eine weitere Verwendungsmdglichkeit der Erfindung besteht
darin, daB das System dann, wenn es an sich abgeschaltet ist
und z.B. nach LadenschluR ,inaktiv™ in der Ecke steht,
gleichzeitig als Uberwachungskamera, also im Rahmen eines
Sicherheitssystems verwendet werden kann. Selbstverstdndlich
ist es auch moglich, das System bei gedffnetem Geschaft in
dieser Art und Weise zu verwenden, um beispielsweise

Ladendiebstahl zu verhindern bzw. zu dokumentieren.

Gegenstand der Erfindung ist deshalb auch die Verwendung
eines erfindungsgemidfen Verkaufssystems zur Uberwachung von

Raumen, Raumabschnitten oder dergleichen CGebidudeteilen.
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Das erfindungsgemédfe Verkaufssystem wird nun unter Bezugnahme
auf die Zeichnung beispielhaft erl&dutert, ohne den Rahmen der

Erfindung darauf zu beschrénken.

Hierbei zeigen:

Figur 1 eine schematische Darstellung eines erfindungsgemaf
verwendeten Spiegels mit dahinter befindlicher Videokamera;
Figur 2 eine schematische Darstellung der Anordnung einzelner

Elemente des Verkaufssystems.

In Figur 1 ist eine Videokamera (A) mit einem teilweise
semitransparenten Spiegel (S) verbunden. Der Spiegel ist an
einer drehbaren und in einer Flhrung (T) hdhenverstellbaren
Achse (B) befestigt, wodurch eine Hohen- und/oder
Neigungsverstellung ermdglicht wird, und der Spiegel z.B.
leicht der Lidnge und GréBe des Kundens angepalt werden kann
(z.B. sitzend oder stehend). Die Kamera (A) ist um die
gleiche Achse (B) drehbar beweglich, wocdurch sichergestellt
wird, dal sich die Kamera (Objektivachse) in einem Winkel von
90 ° zur Spiegelebene befindet. Der Spiegel besteht aus den
drei Bereichen (C), (D) und (E), die einen verschiedenen

Reflektionsgrad und eine verschiedene Transparenz besitzen.

Die Bereiche (C), (D)} und (E) sind so angeordnet, daB der
Bereich (C) im Zentrum/Augenhs8he, und damit vorzugsweise im
Bereich der Augenkontaktzone liegt, und (D) und (E) in den
dulReren Bereichen einer optimalen Betrachtungszone. Durch
eine verschiedene Einfarbung/Tdnung der Bereiche (C), (D) und
(E), oder eine sichtbare Begrenzung dieser Bereiche, wie in
der Figur 1 dargestellt, bekommt der Kunde den Eindruck eines
qualitativ hochwertigen Spiegels, der insbesondere zur
Anprobe der Verkaufsobjekte ausgestaltet wurde, wobel dem
Kunden auch gleichzeitig ein Hinweis auf den besten
Aufnahmebereich, der sich im Bereich (D), und insbesondere in

und in der Nidhe des Bereiches (C) befindet, gegeben wird.
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(C) ist der Bereich des teilweise semitransparenten Spiegels,
der grop genug ist, um es der Kamera zu erméglichen, das Bild
aufzunehmen. Im Hinblick auf die Spiegelwirkung muB die
Qualitat des semitransparenten Bereichs (C) des Spiegels

nicht die von tblichen Silberspiegeln aufweisen;

(D) ist ein Silberspiegel hoher Qualit&dt, wie er insbesondere

beim Modellstehen verwendet wird;

(E) ist ein Silberspiegel, der mit Grau- oder Farbténen

schwach eingefarbt sein kann.

In der Anordnung der Figur 2 befindet sich der Kunde in einer
optimalen Position, was durch eine Kombination der
verschiedenen Bereiche des Spiegels (C), (D) und (E) nach
Figur 1 und dem Abstand zwischen dem Kunden und dem Spiegel
bewirkt wird. Die Mindestdistanz (G) wird durch einen Stab
oder einen Ablagetisch (F), der sich vor dem
Berihrungsschirm/Monitor befindet, und dem Kunden durch die
Stablédnge bzw. die Tischtiefe den Minimalabstand (G) anzeigt,
gesteuert. Der Stab Dbzw. Tisch (F) kann am Monitor befestigt

sein, aber auch freistehend sein.

Der Bedienknopf (I) befindet sich in einer Position, die wvom
Kunden mit entspannter Armlange (J) erreicht werden kann;
durch Driicken des Knopfes (I) wird die Videokamera (A), die
sich hinter dem Spiegel (S) befindet, in Betrieb genommen.
Die in Figur 2 dargestellte beispielhafte Anordnung eignet
sich insbesondere fir eine genaue Betrachtung, z.B. zur
Anprocbe von Schmuck oder Brillen, bei der sich der Kunde
vorzugswelse in sitzender Position befindet; dazu ist auch
der Schirm des Monitors (H) neig- und schwenkbar

ausgestaltet.
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In der Ausflihrungsform der Figur 2 sind eine zusatzliche
Kamera Al und ein zusatzlicher Spiegel L vorgesehen. Der
Spiegel L befindet sich hinter dem teilweise

semitransparenten Spiegel S, z.B. im hinteren Teil einer

o

transportablen Einheit, wie z.B. einer Kabine. Der Spiegel L

ist l&anger als der Spiegel S, z.B. ein Spiegel voller L&nge,

wie er zur Anprobe von Kleidungssticken, z.B. Manteln, Hosen,

Schuhen usw., Ublich ist. Der Spiegel L muB nicht unbedingt

einen semitransparenten Bereich aufweisen, ist aber

10 vorzugsweise auch in dreil Zonen, die den Zonen C, D und E des
Spiegels S entsprechen, unterteilt, um dem Kunden das gleiche
Betrachtungsgefihl wie vor dem Spiegel S zu vermitteln. Der
Spiegel L ist an der Achse M befestigt und um diese
schwenkbar. Zur Entfernung des Spiegels L und/oder fir einen

15 leichten Transport, z.B. in eine andere Verkaufsabteilung
eines Warenhauses, sind die Elemente des Systems, z.B. die
Spiegelanordnungen S und/oder M, vorzugsweise auf Rollen
gelagert. Neben den Kameras A und Al kann es in einigen
Fallen auch zweckmidRig sein, zusdtzliche Kameras, die sich

20 z.B. auf einem Stativ befinden und/oder vom Verkaufspersonal

gehalten und auch bedient werden, vorzusehen.

Bei einer anderen Ausfihrungsform wird eine
Aufnahmeeinrichtung (Videckamera) mit extrem kleinem

25 Durchmesser des Objektivs verwendet, wobei dieses Objektiwv
direkt in den Spiegel eingesetzt 1ist, so daRl kein
semitransparenter Bereich notwendig ist. Wenn der Durchmesser
des Objektis gering genug ist, kann sich der Kunde dann z.B.
stdrungsfrei zur Begutachtung eines Kleidungsstiickes im

30 Ganzen betrachten. Beil dieser Ausflhrungsform der Erfindung
kann die Objektivachse bzw. der Blickwinkel des
Kameraobjektivs auch so ausgerichtet werden, dal sie nicht
direkt senkrecht zum Spiegel liegt. Die Kamera kann dann

beispielsweise ,etwas von oben" auf den Kunden blicken, wobei

(¥
[

der Neigungswinkel dann zweckm&Bigerweise derart eingestellt
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ist, daB das (vom Kunden wahrnehmbare) Objektiv gerade
auflerhalb seines Spiegelbildes liegt. Vorzugsweise wird die
Kamera aber auch bei dieser Ausfihrungsform so eingestellt,

dal eine optimale Augenkontaktzone gewahrleistet ist.
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PATENTANSPRUCHE

Verkaufssystem mit einem Spiegel, in welchem ein Kunde
sich mit einem Verkaufsobjekt, z.B. einer Brille, einem
Kleidungsstick, Schmuck oder dergleichen, betrachten
kann,

gekennzeichnet durch

eine Videokamera (A), welche relativ zum Spiegel (S) so
angeordnet ist, daB der Kunde, wenn er sich im Spiegel
(S) betrachtet, von der Videokamera (A) aufnehmbar ist,
eine Speichereinrichtung, die vom Kunden oder einer
dritten Person zum Speichern und Wiedergeben von
Bildern, die von der Videokamera (A) aufgenommen wurden,
betatigbar ist, und

eine Bildwiedergabeeinrichtung zum Wiedergeben der

aufgenommenen Bilder zur Betrachtung durch den Kunden.

Verkaufssystem nach Anspruch 1,

dadurch gekennzedichneH&t,

daB der Spiegel (S) derart zusammen mit der Videokamera
(A) einstellbar ist, dal der Kunde unabhdngig von seiner
Kdrpergrdhe und/oder von einem zu betrachtenden
Kdrperabschnitt den Spiegel (S) nach seinem Blickfeld

einstellen kann.

Verkaufssystem nach Anspruch 6,

dadurch gekennzeilchnezt,

daB die Videokamera (A) hinter dem semitransparenten
Bereich (C) des Spiegels (S) und mit dem Spiegel (S)
zusammen beweglich derart montiert ist, daR die
Videokamera (A) durch den semitransparenten Bereich (C)

hindurch Bilder vom Kunden aufnehmen und der Kunde sich
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auch 1m semitransparenten Bereich (C) des Spiegels (S)

betrachten kann.

Verkaufssystem nach einem der vorhergehenden Anspriiche,
dadurch gekennzedilichnet,

daBl der Spiegel (S) einen flUr den Betrachter erkennbaren
Bereich (C) aufweist, auf den der Betrachter seine
Aufmerksamkeit lenkt, und der auf diese Weise zur Zone

des Augenkontaktes des Betrachters wird.

Verkaufssystem nach Anspruch 3,
dadurch ge kennzedlchnet,
daB der Bereich (C) ein zentraler Bereich des Spiegels

(S) ist.

Verkaufssystem nach Anspruch 3,
dadurch gekennzedichnet,
dal der Bereich (C) durch Einf&rben, Tonen und/oder

dergleichen Markierungseinrichtungen erkennbar ist.

Verkaufssystem nach Anspruch 4,
dadurch gekennzedichnet,

dafl der Bereich (C) semitransparent ist.

Verkaufssystem nach Anspruch 3,

dadurch gekennzeichnet,

daB der semitransparente Bereich (C) von seiner Grofe
und/oder Geometrie her derart ausgebildet ist, dab seine
Rinder im wesentlichen dem von der Videokamera (A)
aufnehmbaren Bildausschnitt entsprechen und diesen

gerade nicht oder nur unwesentlich begrenzen.

Verkaufssystem nach einem der vorhergehenden Ansprlche,
dadurch ge kennzelchnet,

daB der Spiegel (S) so groB ausgebildet ist, daBk ein
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Kunde im Spiegel (S) einen groferen Bereich als
Spiegelbild betrachten kann, als er von der Videokamera

(A) aufgenommen wird.

Verkaufssystem nach Anspruch 9,

dadurch gekennzedilchnet,

daBk ein Spiegelbereich (D), welcher dem von der Kamera
aufnehmbaren Bildausschnitt entspricht, auf dem Spiegel
durch Einfarbungen, Tonungen oder dergleichen

Markierungseinrichtungen erkennbar gemacht ist.

Verkaufssystem nach einem der vorhergehenden Anspriche,
dadurch gekennzedilchnet,

daB die Speichereinrichtung zur Wiedergabe einzelner
Standbilder und/oder von Bildsequenzen vorgegebener

Linge ausgebildet ist.

Verkaufssystem nach einem der vorhergehenden Anspriche,
dadurch gekennzedilichnet,

daB es eine Druckeinrichtung enth&lt, die mit der
Speichereinrichtung zum Ausdrucken einzelner Standbilder

operativ verbunden ist.

Verkaufssystem nach einem der Anspriche 7 bis 12,
dadurch gekennzedilchneHt,

daR die Kamera (A) in einem die Kamera umschliefenden
Raum hinter dem Spiegel montiert ist, der lichtdicht

abgeschlossen ist.

Verkaufssystem nach einem der vorhergehenden Anspriliche,
dadurch gekennzedilchnet,

daR es eine Beleuchtungseinrichtung zum Beleuchten der
von der Videokamera (A) aufzunehmenden Situation
enthdlt, die steuerbar und/oder einstellbar ausgebildet

und angebracht ist.
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Verkaufssystem nach sinem der vorhergehenden Anspriiche,
dadurch gekennzedilichnet,

dall sie eine Distanzvorgabeeinrichtung (F) zum
Einstellen der Distanz (G) des Kunden zur Videokamera

(A) enthalt.

Verkaufssystem nach einem der vorhergehenden Anspriiche,
dadurch gekennzedlchnet,

daB es eine Bedienungseinrichtung (I} zum Steuern und
Bedienen von Systemelementen, insbesondere der
Videokamera (A) und/oder der Speichereinrichtung, durch
den Kunden oder eine dritte Person enthidlt, die derart
ausgebildet und angebracht ist, daB der Kunde die
Bedienungseinrichtung in einer natlrlichen Koérperhaltung

betdtigen kann.

Verkaufssystem nach Anspruch 16,
dadurch gekennzedichnet,
dapB die Bedienungseinrichtung (I) als bewegbare draht-

lose oder drahtgebundene Fernsteuerung ausgebildet ist.

Verwendung eines Verkaufssystems nach einem der
vorhergehenden Anspriche zur Uberwachung von Riumen,

Raumabschnitten oder dergleichen Gebdudeteilen.

Spiegel, verwendbar in einem Verkaufssystem nach einem
der Anspriche 1 bis 13,

dadurch gekennzeichnet,

dal der Spiegel (S) einen flir den Betrachter erkennbaren
Bereich (C) aufweist, auf den der Betrachter seine
Aufmerksamkeit lenkt, und der auf diese Weise zur Zone

des Augenkontaktes vom Betrachter wird.
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nach Anspruch 19,
rch gekennzedlchnet,

Bereich (C) ein zentraler Bereich des Spiegels

nach Anspruch 19 oder 20,
r ch gekennzedilichnet,

Bereich (C) durch Einfiarben, Tonen cder

dergleichen Markierungen erkennbar ist.

10
22. Spiegel

nach einem der Ansprliche 19 bis 21, verwendbar

in einem Verkaufssystem nach einem der Anspriiche 6 bis

17,
d a du
15 dal der
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To: e

EITAN LAW GROUP PCT BTN iy _
i1 HAMENOFIM ST - - A gl . {
P.0. BOX 2081 NOTIFICATION QF TRANSMTHE OF o Vom |

THE INTERNATIONAL SEARCH REPORT AND=-..
HERZLIA, 1SRAEL. 46120 -
THE WRITTEN OPINION OF THE INTERNATIONAL
SEARCHING AUTHORITY, OR THE DECLARATION

(PCT Rule 44 1)

Date of mailing
(davimonth/year)

Applicant’s or apent's file reference

P-7751-PC FOR FURTHER ACTION  See puaragraphs 1 and 4 below
international application No Intemnational filing date

PCT/M.06/00281 (duy/month/yveary (1 March 2006 (01.03.2006)

Applicant

NISSI VILCOVSKY

1 The nppticant is hereby notifted that the international search report and the written opinion of the Internstional Searching Authority
have been esteblished and are transmitted herewith

Filing of amendments nnd statement under Article 19:
The applicant is entitled, if he so wishes, te amend the claims of the inernational application (sce Rule 46):

When?  The time limit for filing such amendments is normally two months feom the date of transmittal of the international
search repord

Where? Directly to the International Bureau of WIPO, 34 chemin des Cotombeties
1211 Geneva 20, Switzerland, Facsimnile No.: (41-22) 338 82 70

For mere detniled instructions, sec the notes on the accompanying sheet

2 D The applicant is hereby notificd that no internatienal search report will be established and that the declaration under
Article 17(2)(a} to that effect and the written opinion of the iaternatiensl Scarching Authority are transmitted herewith

3 D With regard to the protest apainst payment of (an) additionat fee(s) under Rule 40 2, the applicant is notified that:

D the protest together with the decision thereon has been transmitied 10 the International Bureau together with the applicant’s
request ta forward the texts of both the protest and the decision thereon to the desipaated Offices

ro decision has been mnde yet on the protest; the applicant will be notified as soor as a decision is made

4 Reminders

Shortly after the expiration of 18 moenths from the priority date. the international application will be published by the International
Burean If the applicant wishes 1o aveid or postpone publication, a netice of withdrawal of the international application, or of the
priority claim. must reach the Intemnational Bureau as provided in Rules 90bis 1 and 90bis 3, respectively, before the completion of the
techrical preparations for international publication

The applicant may submit comments on an informal basis on the written opinion of the International Searching Authorily to the
International Bureau. The International Bureau will send a copy of such comments to all designated Offices unless an international
preliminary examination report has been or is to be established These comments would also be made available to the public bui nat
before the expiration of 30 months from the priority date

Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international preliminary
examination must be filed if the applicant wishes to postpone the eatry into the national phase untit 30 months from the priority date
(in some Offices even later); otherwise, the applicant must, within 20 months frem the priority date, perform the prescribed acts for
entry into the national phase before those designated Offices

In respect of other designated Offices, the time limit of 30 months (or fater) will apply even if no demand is filed within 19 ths

Sce the Annex 1o Form PCT/IB/301 and, for details abowt the applicable time limits, Office by Office, see the PCT Applifdnt s Guide.
Volume 1. Nationai Chapiers and the WIPO Internet site

Name and mailing address of the ISA/ US Authorized officer
Maii Stop PCT, Atn: ISA/US
Commissioner for Patents VIJAY SHANKAR
PO Box 1450 ot
Alexandria, Virginia 22313-1450 Telephone Ne  571-272-7682

Facsimile No. (571) 273-3201

Form PCT/ISA/220 (January 2004) (See notes on accompanying sheet)
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International application No Iniemnational filing date

PCT/IL06/00281 (dey/month/vear) 01 March 2006 (01.03.2006)

Applicant

NISSI VILCOVSKY

X

have been established and are transmitted herewith

Filing of amendments and statement under Article 19:
The applicant is entitled. if he so wishes, to amend the clains of the international application (see Ruke 46):

When?  The time limit for filing such amendments is normally two months from the date of transmittal of the internationitd

search report

Where? Directly to the International Burean of WIPO, 34 chemin des Colombeties
1211 Geneva 20, Switzerland, Facsimile No : (41-22) 338 82 70

For more detniled instructions, see the notes on the accompanying shect

The applicant is hereby notified that no intemational search report will be established and that the declaration under
Article 17(2){(a) to that effect and the written apinion of the International Searching Authority are transmitted herewith

With regard to the protest against payment of (an} additiom fee(s) vader Rule 40 2, the spplicant is notified that:

the protest tegether with the deciston thereon hiag been transmitied te the International Bureau together with the applicant’s
request to forward the texts of both the protest and the decision thereon to the designated Offices

ne decision has been made yet on the protest; the appticant will be notifted as soon us a decision is made

2
[

(]
4 Reminders

Shortly after the expiration ol 18 months {rom the priority date, the international application will be published by the International
Burcau If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international application. or of the
priority claim, must reach the International Bureau as provided in Rules $08is | and 90&is 3, respectively, before the completion of the
technical preparations for international publication

The applicant may submit comments on an informal basis on the written opinion of the International Scarching Authority 1o the
Internationsl Bureau. The International Bureau will send a copy of such commenis to all designated Offices unless an international
preliminary examination report has been or is to be cstablished These comments would also be made avaiiabie to the public but not
before the expiration of 30 months from the priority date

Within 19 months from the priority date, but only in respect of some designated Offices. a demand for internntional preliminary
examination must be fied i the applicant wishes to postpone the entry into the national phase until 38 months from the priority datc
{in some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the prescribed acts for
entry into the national phase before those designated Offices

In respect of other designnted Offices, the time limit of 30 months (or later) will apply even if no demand is filed within 19

Sce the Annex to Form PCT/IB/301 and, for details sbout the applicable time limits, Gffice by Gffice. sce the PCT Appli
Volume 1I, National Chapters and the WIPO internet site

fiths
mt's Guide,

The applicant is heseby notified that the international scarch report and the written opinion of the International Searching Authority

Name and maiting address of the ISA/ US

Facsimile Mo, (571) 273-3201

Autiorized officer
Mail Stop PCT, Attn: [SA/US
Commissioner for Patents

P O Box $450

Alexandria, Virginia 22313-1450

VIJAY SHANKAR
£l
Telephone No  571-272-7682

Form PCTASA/220 (January 2004)
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INTERNATIONAL SEARCH REPORT
{PCT Article 18 and Rules 43 and 44)

Applicant’s or agent’s file reference FOR FURTHER see Form PCT/ASA220

P-7751-2C ACTION as well as, where applicable, iiem 5 below

Internatienal application No International filing date (dav/month/vear) (Eunrliest) Priority Dute {(dayntonthivear)
PCT/HLO6/00281 01 March 2006 (0} 03 2006) 01 March 2005 (01 03 2005)

Applicant

NISS] VILCOVSKY

This intemnational scarch report has been prepared by this International Searching Authority and is transmitted to the applicant
according to Article 18 A copy is being transmitted to the International Bureau

This international search report consists of a total of _ sheets

It is also accompanied by a copy of each prior ant document cited in this report

[

L]

1 Basis of the Report
a  With regard to the Janguage, the international search was carried oul on the basis of;

the international application in the language in which it was filed

u transtation of the international application into , which is the language
of a translation furnished for the purposes of intemational search (Rules 12 3(a) and 23 i{b))

b | With regard to any nuecleotide and/or amino acid sequence disclosed in the international application, see Box No 1

Certain claims were found unsearchable (See Bex No 11}

3 [:I Unity of invention is lncking (See Box No IHl)
4. With regard to the title,

the text is approved as submiticd by the applicant

the text has been established by Lhis Authorily to read as follows:

5 With regard to the abstract,
the text is approved as submitied by the applicant
i:l the Lext has been established, according to Rule 38 2(b), by this Authority as it appears in Box No IV The applicant

may, within one month from the dale of mailing of this international search report, submit comments to this Authority

6 With regard to the drawings,
u  the figure of the drawings to be published with the abstroet is Figure No 1

as sugpested by the applicant,
as selected by this Authority, because the applicant failed to suggest a figure

D as selected by this Authority, because this figure better characterizes the invention

b D none of the figurcs is to be published with the abstract

Form PCT/ISA/210 (first sheet) (April 2005)
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INTERNATIONAL SEARCH REPORT

International appiication No

PCT/1L06/00281

A CLASSIFICATION OF SUBJECT MATTER
IPC: GO9G 5/00( 2006 01),5/08( 2006 01)

uspC: 345/156-162,204-215

According to Intemational Patent Classification (IPC) or to both natienal classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

U S :345/156-162, 204-215

Bocumentation searched other than minimum documentation to the extent that such documents ore included in the fields searched

Electronic data base consulied during the inlernational search {name of duta base and, where practicable, scarch terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Catepory * Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 20030085866 Al (BIMBER et al) 08 May 2003, Fipures 1-23; 1-12
Paragraph 0063-0137
D Further documents are listed in the continuation of Box € D See patent family annex
. Specitl categorics of eited documenis: T tater document published nfter the international filing date ot pricsity

“A7  documens defining the genernd stse of the ar which is not considered 1o be of
particular relevance

“E”  carlier upplication or patent published on or afier the intermational filing dute

"L document which may throw doubits on pricnty cloim(s) or which is cited to
establish the publication dae of anoiher citnticn or other specind renson (us
specified)

07 document referring 10 on oral disclosure. use. exliibition or other nseans

o document published prios to the intemational filing date but later 1l:an the
priority date cloimed

date nnd not in conflict with the spplication but cited to understand the
principle or theory underlying the invention

N dacument of panticular relevance; the ctnimed invention eannot be
considered novel 07 cnnned be considered 1o involve nn inventive step
when the decument is tnken alone

Y document of grrticular relevance; the claimed invention canot be
considered to invelve n inventive step when the document is
combined with one or more cther such documents. such combination
being ebvious to a person skilled in the ant

& document member of the same patent fumily P
./"

Date of the actual completion of the intenationat search
15 May 2007 (15.05.2007)

Dmiqgmﬁiiigjthé:ﬁné?}mionul search repon//

Name and maiiing address of the ISA/US
Mail Stop PCT, Aln: 1ISARAJS
Commissioner for Patents

PO Box 1430
Alexandria, Virginis 223133450

Facsimile No, (571)273-3201

Authorized officer
VIJAY SHANKAR
Telephene No  571-272-7682

A

Form PCT/AISA/2 10 (sccond shect) (April 2005)
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PATENT COOPERATION TREATY
From the

INTERNATIONAL SEARCHING AUTHORITY

é?l’ AN LAW GROUP PCT

I HAMENOFIM ST

Eﬁgﬁgg}}:,z TSRAEL 46120 WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43b4is. 1)

Date of muiling

(duay/month/year) ‘1 2 N ” ”\] ?ﬂﬂ?f

Applicant’s or agent’s file reference FOR FURTHER ACTION

P.7751-PC See paragraph 2 below
International application Ne International filing date (day/manthsyvear) Priority date (day/monthivear)
PCT/IL06/00281 01 March 2006 (01.03.2006) 01 March 2005 {01.03.2005)

Internationat Patent Classification (IPC) or both national classification and [PC

1PC: GO09G 5/00{ 2006 01),5/08( 2006 01)
USPC:  345/156-162,204-215

Applicant
NISSI VILCOVSKY

I This opinion contains indications relating to the {ollowing items:

[>—_"\7] Bax No I Basis of the opinion

D Box No | Priority

I:I Box No 11 Non-establishment of opinion with regard to novelty, inventive step snd industrial applicability

I:I Box No 1V Lack of unity of invention

[E Box No. V Reasoned statement under Rule 435is 1(a){(i) with regard to novelty, inventive step or industrial
applicability; citations and explanatiors supporting such statement

D Box No V! Certain documents cited

D Box No Vil Certain defects in (e international application

D Box No VIl Certain observations on the intemational spplication

2 FURTHER ACTION
If & demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the
international Preliminary Examining Authority ("IPEA"} except that this does not apply where the applicant chooses an
Authority other than this one 10 be the IPEA and the chosen IPEA has rotified the International Bureau under Rule 66 Fhis(h)
that written opinions of this International Searching Authority will not be se considered

Hf this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited lo submit to the
IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing
of Form PCTE/ISA/220 or before the expiration of 22 months from the priority dale, whichever expires later

For further options, see Form PCT/ISA/220

3 For further details, see notes to Form PCT/ISA/220.

Name and mailing address of the ISA/ US Date of completion of this opinion ! Authorized officer
Maii Stop PCT. Aun: ISA/US "
Commissioner for Patents 15 May 2007 (15 05 2007) VIIAY SHANKAR o,
PO Box 1450
o Alexandria, Virginia 22313.1450 Telephone No  571-272-768
Facsimile No. (571) 273-3201

Form PCT/ISA/237 (cover sheel) { April 2005)
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Intemational application No
WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY PCT/ILO6/00281

Box No. I Basis of this opinion

1. With regard 1o the language, this opinion has been established on the basis of:
[Z] the international application in the language in which it was filed

E:] a translation of the internationat applieation into
international search {(Rules 12 3(a} and 23. (b))

. which is the language of a wanskytion furnished for the purposes ol

2 With regard to any nucieotide and/or amino acid sequence discioscd in the international appiication and necessary to the claimed
invention, this opinion has been esiablished on the basis of:

a  type of material
D a sequence listing

D table(s) related to the sequence listing

b format of material
D on paper

[:] in electronic form

¢ tme of filing/furnishing

B comained in the international application as filed
L—_| fiied together with the international application in clectrenic form

D furnished subsequently to this Authority for the purposes of search

3 l:l In addition, in the case that more than one version or copy of a sequence isting andfor tuble(s) refating thereto has been filed
or furnished, the required statements that the information in the subsequent or additional copies is identical to that in the
application as filed or does not go beyond the application as filed, as appropriate, were furmished

4 Additional comments:

Form PCT/1SA237(Box No 1y (April 2005)
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- Intemnational application No
WRITTEN OPINION OF THE PCT/ILO6/00281

INTERNATIONAL SEARCHING AUTHORITY

Box No. V Reasoned statement under Rule 43 bis.1(a)(i) with regard to novelty, inventive step or ind ustrial
applicability; citations and explanations supporting such statement

1. Statement

Novelty (N) Claims NONE YES
Claims 1-12 NO
Inventive step (IS) Claims NONE YES
Claims i-12 NO
Industrial applicability (1A) Claims 1-12 YES
Ciaims NONE NO

2. Cisations and explanations:

Ciaims 1-12 lacks novelly under PCT Article 33(2) as being anticipated by Bimber etal (US 2003/0085866 A1)

Bimber etal teaches a system (o enable appearance comparison, the sysiem comprising # least one interactive imaging and display
station, the station comprising: a mirror-display device capable of selectably operating in either or both a mirror mode or a display
mode; an imaging device to captore one or more sppearances from a feld-of-view in front of said mirror-display device; and

an image controf unit to sclect the mode of operation of said mirror-displuy device according to o user command  (Figures 1-23;
Paragraph (3063-0137)

Bimber etal teaches a method to enabk appearance comparison, the method comprising: using a mirror mode of operation ol a
mirror,dispiay device capable of being selectably operated in cither a mirror mode or a display mode; capturing an image corresponding
to ort appearance of a first trial from a field-of-view in front of said mirror-display device; storing said image; selecting the display mode
of operation of said mirror-display device; retrieving said imape and displaying the image on said mirror-display device (Figures 1-23;
Parapraph 0063-0137)

Form PCT/ISA/237 (Box No. V) (April 2005}
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PATENT COOPERATION TREATY PCT/IL2006/000281

From the INTERNATIONAL BUREAU
PCT o

NOTIFICATION CONCERNING

TRANSMITTAL OF COPY OF INTERNATIONAL EITAN LAW GROUP
PRELIMINARY REPORT ON PATENTABILITY 11 Hamenofim Street
(CHAPTER [ OF THE PATENT COOPERATION PO Box 2081

. 46120 Herzlia
TREATY) \SRAEL

{PCT Rule 44bis. 1(c)

Pate of masling (day/month/vear}

20 September 2007 (20 09.2007)

Applicant’s or agent's {ile reference

P-7751-PC IMPORTANT NOTICE
Internationat application No International filing date (day/monti/year) Priority dote {dayimonth/ ear)
PCT/L2006/000281 01 March 2006 (01.03.2006) 01 March 2005 (01.03.2005)

Applicant
VILCOVSKY, Nissi

The International Burcoau transmits herewith a copy of the international preliminary report on patentability (Chapter { of the Patent Cooperation
I'reaty)

The Intermational Burcau of WIPQO Autharized oflicer
34, chemin des Colombelies

1211 Geneva 20, Switzerland Simin Baharlou

Facsimile Na. +4{ 22338 82 70 e-mail: pth? pet@wipo int
Form PCT/AB/326 (January 2004)
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PATENT COOPERATION TREATY

PCT

INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY
(Chapter T of the Patent Cooperation Treaty)

{(PCT Rule 44bis)

Applicant’s or agent’s {ile reference FOR FURTHER ACTION See item 4 below

P-7751-PC

International application No [nternational [iling date (daywnonth/vear) Priority date {dayAnontivvear}
PCT/L2006/000281 01 March 2006 (01.03.2008) 01 March 2005 (01 03 .2005)

Internationat Parent Classilication (8th edition unless oldes edition indicated)
See relevant information in Farm PCT/ASA/237

Applicant
VILCOVSKY, Nisst

l ‘This inemnational preliminary report on patentability (Chapier 1y is issued by the International Bureau on behalf of the
Intemnational Searching Authority under Rule 44 bis Ea

2 This REPORT consists of g total ol 4 sheets, including this cover sheet
In the atached sheets, any reference to the written opinion of the International Searching Authority should be read as o reference
1o the international preliminary report on patemability (Chapter 1) instead
3 This report contains indications relating to the following items:
@ Box No. | Basis of the report
D Box No 11 Priority
D Box No I Non-establishiment of opinion with regard 10 novelty, inventive step and industrial
appiicability
[:] Box Na. IV Lack of unity of invention
& Box No V Reasoned stalement under Article 35(2) with regard to novelty, inventive step or industrial
applicability; citations and expianations supporting such statement
D Box No V1 Certain documents cited
I::I Box No VII Certtin defects in the imernational application
D Box No. VIII Cerlain observations on the international application

4 The Internationad Bureau will communicate this report 1o designated Offices in accordance with Rules ddpis 3(c) and 934iv.1 bhut
not, except where the applicant makes an express request under Article 23(2), before the expiration of 30 months from the priority
date (Rule d44biy ).

Date of issuance of this report
11 September 2007 (11.09.2007)

The [nternitional Bureau of WIPO Authorized officer
34, chemin des Colombetles P
1211 Geneva 20, Switzerland Simin Baharlou
Facsimile No. +41 22 338 82 70 e-mail: p0% pot@wipo int

Form PCT/[B/373 (January 2004)

Page 196 of 451



PATENT COOPERATION TREATY
From the

INTERNATIONAL SEARCHING AUTHORITY

To -
ETTAN LAW GROUP PCT
1t HAMENOFIM ST.
P.O. BOX 2081 . -
HERZLIA, ISRAEL 46120 WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY
(PCT Rule 43bis. 1)
Date of mailing :
{day/month/vear) 1 2 J UN 2 007
Applicant’s or agent’s file reference FOR FURTHER ACTION
Sce paragraph 2 below
P-7751-PC
international application No. International filing date {day/month/vear) Priority date (day/monthfyear)
PCTALOB/OU2E!L 01 March 2006 {01.03.2006) 01 March 2005 (01.03.2005)

International Patent Classification (IPC) or both national clossification and 1PC

iPC: GOYG 5/ 2006.01),5/08( 2006 01)
USPC: 345/156-162,204-215

Applicant
NISS] VILCOVSKY

1 This opinion contains indications relating to the following ilems:

’z Box Ne. | Basis of the opinion

D Box No. 11 Priority

D Box MNo M Non-gstablishment of opinion with regard 1o rovelty, ivventive step and industrial applicability

D Box No. IV Lack of unity of invention

Box No. V Reusoned statement under Rule 83bis 1{a)(i} with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

D Box No. V1 Certain documents cited

D Box No. VI Cenain defects in the international application

D Hox No. VIII  Certsin observations on the international application

2. FURTHER ACTION

If'a demand for international preliminary examination is made, this opinion will be censidercd to be a writien opinion of the
international Preliminary Examining Authority (“IPEA"} except that this does not apply where the applicant chooscs an
Authority other than this one to be the IPEA and the chosen IPEA has notificd the International Bureau under Rule 66 1bis(h)
thal written opinions of this [ntemational Searching Authority will not be so considered

If this opinioa is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the
IPEA a written reply togethet, where appropriale, with amendments, before the expiration of 3 months from the date of mailing
of Forin PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later

For further options, sece Form PCT/ISA/220.

3 For further details, see notes to Form PCT/ISA/220. 7
Name and mailing address of the [SA/US Date of completion of this opinion | Authorized officer
Mail Stop PCT, Aun: ISA/US "
Commissioner for Patenis 15 May 2007 (15 .05 2007) VIJAY SHANKAR Am
PO Box 1450
) Alexandria Virginia 22313.1450 Telephone No 571272768
Facsimile No. (571} 273-3201

Form PCTASA/237 (cover sheet) {April 2005)
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International application No
WRITTEN OPINION OF THE fiemationatapphication No.

INTERNATIONAL SEARCHING AUTHORITY PCT/IL06/00281

Box No. I Basis of this opinion

1. With regard to the language, this opinion has been established on the basis of:
@ the international application in the language in which it was filed

[:] a translation of the international application into which is the Janguage of a wansiation fumnished for the purposcs of
international search (Rufes 12.3(a) and 23. 1(b))

2 With regard to any nucieatide and/or amino acid sequence disclosed in the international application and necessary to the claimed
invention, this opinion has been established on the basis of:

e type of material
D a scquence listing

E] tabie(s} related ta the sequence listing

b formal of material
D on paper

[_j in electronic form

¢ time of filing/fumishing
E:] contained in the international application as filed
D filed together with the international application in electronic form

[_j furnished subsequently to this Authority for the purposes of search

3 D In addition, in the casc that more than one version or copy of a sequence Jisting and/or 1able(s) relating therelo has been fited
or fumished, the required statements that the information in the subsequent or additional copies is identical to that in the
application as filed or does not go beyond the application as filed, as appropriate, were furnished

4. Additional comments:

Form PCT/ISA/237(Box No 1) (April 2005)
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International application No
WRITTEN OPINION OF THE PCTML.06/00281

INTERNATIONAL SEARCHING AUTHORITY

Box No. V Reasoned statement under Rule 43 bis.1(a)(i) with regard te novelty, inventive step or induostrial
applicability; citations and explanations supporting such statement

1. Statement

Novelty {(N) Claims NONE YES
Claims 1-12 NO
Inventive step (1S} Claims NONE YES
Claims 1-12 NO
Industrial applicability (fA) Claims 1-i2 YES
Claims NONE NO

2. Citations and explanations:

Claims 1-12 lacks novelly under PCT Article 33(2) as being anticipated by Bimber etal ¢US 20:03/0085866 Al).

Bimber ¢t al teaches a system to enable appearance comparison, the sysiem comprising at least une interactive imaging and display
station, the station comprising: a mirror-display device capable of seleciably operating in either or both a mirrer mode or 2 display
mode; an imaging device to capiure one or more appearances fram a field-of-view in [ront of said mimor-display device; and

an image control unit to select the mode of operation of said mirror-display device according to a user command. (Figures 1-23;
Paragraph 0063-0137)

Bimber et al teaches a method to enabk sppearance comparison, the method comprising: using o mirror mode of operation of &
mirror,display device capabie of being seleciably operated in either a mirror mode or a display mude; capturing an image corresponding
to an appearance of a first trial from a field-uf-view in front of said mirror-display device; storing said image; selecting the display mode
of operation of said mirror-display device; retrieving said image and displaying the image on ssid mirror-display device (Figures 1-23;
Paragraph 0063-0137)

Form PCT/ISA/Z37 (Box No. V) (Aprl 2005)
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If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
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National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PATENT APPLICATION

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of Docket No: 067055-002000
Nissi Vilcovsky, et al. Confirmation No.: 2550

Appln. No.: 13/843,001 Group Art Unit: 2656

Filed: March 15,2013 Examiner: KUNTZ, CURTIS A.

For: DEVICES, SYSTEMS AND METHODS OF CAPTURING AND DISPLAYING
APPEARANCES

PRELIMINARY AMENDMENT

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Sir:
Prior to the examination of the Subject Application, please amend the application as
follows.
TABLE OF CONTENTS
AMENDMENTS TO THE DRAWINGS ... e, 2
RE M A R K S 3
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Attorney Docket No. 067055-002000
PRELIMINARY AMENDMENT
U.S. Patent Application No. 13/843,001

AMENDMENTS TO THE DRAWINGS

Submitted herewith please find eighteen (18) sheets of replacement drawings for FIGs. 1-
16 in compliance with 37 C.F.R. § 1.84. The Examiner is respectfully requested to acknowledge
receipt of these drawings.

The submitted drawings are intended to replace the drawings previously submitted.

Attachment: Replacement Sheets: Eighteen (18) depicting FIGs. 1-16.
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Attorney Docket No. 067055-002000
PRELIMINARY AMENDMENT
U.S. Patent Application No. 13/843,001
REMARKS
Entry and consideration of this Amendment is respectfully requested.
The USPTO is directed and authorized to charge all required fees, except for the Issue

Fee and the Publication Fee, to Deposit Account No. 50-3557. Please also credit any

overpayments to said Deposit Account.

Respectfully submitted,
_/Joseph Bach/

Nixon Peabody LLP Joseph Bach

P.O. Box 60610 Registration No. 37,771

Palo Alto, CA 94306
Tel. (650) 320-7700
Fax. (650) 320-7701

Date: July 20,2014
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(57) Abstract: Some demonstrative embodiments of
the invention include systems, devices and/or methods
enabling appearance comparison. The system, according
to some demonsirative embodiments, may include at
least one interactive imaging and display station. The
station may include, for example, a mirror-display
device capable of selectably operating in either or both
a mirror mode or a display mode; an imaging device
to capture one or more appearances appearing in a filed
of view in front of the mirror-display device; and/or an
image control unit to select the mode of operation of
the mirror-display device according to a user command.
Other embodiments are described and claimed.
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DEVICES, SYSTEMS AND METHODS OF CAPTURING AND DISPLAYING
APPEARANCES

CROSS REFERENCE TO RELATED APPLICATIONS

{001] This application claims priority from United States Provisional Application No.
60/656,884, filed March 1, 2005; and United States Provisional Application No.
60/656,885, filed March 1, 20035, the entire disclosures of both of which are incorporated

herein by reference.

FIELD OF THE INVENTION
[002] The invention relates generally to imaging and display systems and, more

particularly, to interactive displays, e.g., in retail and/or service environments.

BACKGROUND OF THE INVENTION

[003]  Customers may shop for consumer articles, for example, apparel such as clothes,
e.g., shirts, pants, coats and other garments, as well as shoes, glasses, and/or any other
items or products, such as cosmetics, furniture and the like. Shopping normally takes
place at a shopping facility, for example, retail stores. Prior to making a decision which
article to buy a customer may try on various articles (e.g., apparel, cosmetics) and/or pose
with other articles (e.g., furniture), and may view for each trial a user-appearance in front
of a mirror, which may be located, for example, at a trial area of the retail store. For
example, the customer rﬁay try on a first article, e.g., a suit, and view for that first trial
his/her user-appearance in front of the mirror. Then, the customer may try on a second
article, e.g., another suit. The customer may then need to memorize his/her user-
appearance from the first trial in order to perform a mental comparison between the first
article and the second article, thereby to evaluate which of the two articles might be a
better fit for the customer.

[004]  Unfortunately, since the customer may try on numerous articles and/or since the
second trial may take place a considerable amount of time after the first trial, the

customer may not be able to recall his/her appearance for each trial and may therefore be
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required to repeatedly retry articles, e.g., items of apparels, previously tried on. This may

result in a frustrating and inefficient shopping experience.

SUMMARY OF SOME EMBODIMENTS OF THE INVENTION

[005] Some demonstrative embodiments of the invention include devices, systems
and/or methods enabling appearance comparison.

[006] According to some demonstrative embodiments of the invention, a system
enabling appearance comparison may include at least one interactive imaging and display
station. The station may include, for example, a mirror display device capable of
operating in either or both a mirror or a display mode; an imaging device to capture one
or more appearances from a field of view in front of the mirror-display device; and/or an
image control unit to select the mode of operation the mirror display device according to
a user command.

[007]  According to some demonstrative embodiments of the invention the image
control unit may include an input device to receive the user command.

[008]  According to some demonstrative embodiments of the invention, the image
control unit may include a storage device to store data of one or more images which may
correspond to one or more appearances.

[009] According to some demonstrative embodiments of the invention, the mirror-
display device may be capable of being partitioned into at least first and second
simultaneously-displayable frames. The first frame may be selectably operable, for
example, both in a mirror mode and a display mode. The second frame may be operable,
for example, in a mirror mode.

[0010] According to some demonstrative embodiments of the invention, the imaging
device may be capable of capturing three-dimensional images of appearances.

[0011] According to some demonstrative embodiments of the invention, the mirror-
display device may be capable of displaying images of appearances at predefined

sequences.
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[0012] According to some demonstrative embodiments of the invention, the image
control unit may be able to selectively enable a user access to images of appearances
authorized to the user, e.g., based on user-identifying data received from the user.
[0013] According to some demonstrative embodiments of the invention, the at least one
5  interactive imaging and display system may include two or more interactive imaging and
display stations able to communicate over a network. For example, the two or more
stations may be able to communicate between each other data representing images of
appearances.
[0014] According to some demonstrative embodiments of the invention, the image
10  control unit may control the mirror-display device to display, e.g., during the display
mode, one or more images corresponding to the appearances. The one or more images
may include, for example, one or more mirrored appearances.
[0015]1 According to some demonstrative embodiments of the invention, a method
enabling appearance comparison may comprise using a mirror mode of operation of a
15  mirror-display device capable of being selectably operated in either a mirror or a display
mode; capturing an image corresponding to an appearance of a first trial in front of the
mirror-display device; storing the image of the first trial; selecting the display mode of
operation of the mirror-display device; and/or retrieving the image of the first trial and
displaying the image on the mirror-display device.
20
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BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The subject matter regarded as the invention is particularly pointed out and
distinctly claimed in the concluding portion of the specification. The invention, however,
both as to organization and method of operation, together with features and advantages
thereof, may best be understood by reference to the following detailed description when
read with the accompanied drawings in which:

[0017] Fig. | is a schematic illustration of an interactive system enabling appearance
comparison in accordance with some demonstrative embodiments of the invention;

[0018] Figs. 2A and 2B are schematic illustrations of two, sequential, stages of
appearances comparison using an interactive system in accordance with some
demonstrative embodiments of the invention; and

[0019] Figs. 3A, 3B and 3C are schematic illustrations of three, sequential, stages of
appearances comparison using an interactive system in accordance with some
demonstrative embodiments of the invention; and

[0020] Fig. 4 is a schematic flow chart of a method enébling comparison of one or
more user-appearances in accordance with some demonstrative embodiments of the
invention.

[0021] Xt will be appreciated that for simplicity and clarity of illustration, elements
shown in the figures have not necessarily been drawn accurately or to scale. For example,
the dimensions of some of the elements may be exaggerated relative to other elements for
clarity or several physical. components included in one element. Further, where
considered appropriate, reference numerals may be repeated among the figures to indicate
corresponding or analogous elements. It will be appreciated that these figures present
examples of embodiments of the present invention and are not intended to limit the scope

of the invention.
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DETAILED DESCRIPTION OF SOME DEMONSTRATIVE EMBODIMENTS
OF THE INVENTION

[0022] In the following description, various aspects of the present invention will be
described. For purposes of explanation, specific configurations and details are set forth in
order to provide a thorough understanding of the present invention. However, it will be
apparent to one skilled in the art that the present invention may be practiced without the
specific details presented herein. Furthermore, some features of the invention relying on
principles and implementations known in the art may be omitted or simplified o avoid
obscuring the present invention.

[0023] Some demonstrative embodiments of the invention may include an interactive
system enabling a user to compare one or more appearances, for example, to compare
between different appearances, e.g., as described in detail below.

[0024] The term "user-appearance" as used herein may relate to the appearance of a
customer while trying a consumer article. The article may include, for example, apparel,
such as clothing, shoes, glasses, garments, ties, and the like; an article, e.g., furniture,
located in the vicinity of the customer; as well as other items, articles, designs or products
such as, for example, cosmetics, headdresses, hair cuts.

[0025] According to some demonstrative embodiments of the invention, the system
may include an imaging device able to capture user-appearances and a mirror-display
device, able to operate selectably as a mirror or as a display. When in the mirror mode,
the mirror-display device may enable the user to evaluate and/or view a user-appearance
of a current trial of a consumer article. When in the display mode, the mirror-display
device may enable the user to evaluate and/or view one or more user-appearances, e.g., as
captured by the imaging device, of a previous trial, e.g., as described in detail below.
[0026] Reference is made to Fig. 1, which schematically illustrates an interactive
system 100 in accordance with some demonstrative embodiments of the invention.

[0027] According to some demonstrative embodiments of the invention, system 100
may include an interactive imaging and display station 110, which may include an image

control unit 120, an imaging device 130, and a mirror-display device 140. Image control
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unit 120 may include a controller 121, a network interface 122, a storage device 123, an
input device 124, all of which elements are described in detail below.

[0028] Aspects of the invention are described herein in the context of demonstrative
embodiments of an imaging device, e.g., imaging device 130, a mirror-display device,
e.g., mirror-display device 140, and/or an image control unit, e.g., image control unit 120,
being separate units of an appearance comparison system, e.g., system 100. However, it
will be appreciated by those skilled in the art that the invention is not limited in this
respect, and that according to other embodiments of the invention, the system may
include any suitable configuration, combination, and/or arrangement of the imaging
device, the mirror-display device, and/or the image control unit. For example, the system
may include an integrated module including the mirror-display device, the imaging
device and/or the image control unit. For example, the imaging device and/or the image
control unit may be implemented as part of the mirror-display device.

[0029] According to some demonstrative embodiments of the invention, mirror-display
device 140 may be configured and/or may include components and mechanisms allowing
mirror-display device 140 to operate selectably in two modes of operation. In a first mode
of operation (the "mirror-mode"), mirror-display device 140 may operate as a mirror. In a
second mode of operation (the "display mode"), mirror-display device 140 may operate
as a display. When mirror-display device 140 operates in the mirror-mode, a user 111 of
system 100 may evaluate and/or view a user-appearance of a first trial of a consumer
article, as may be reflected by mirror-display device 140. Imaging device 130 may
capture an image of the user-appearance of the fu;st trial. The captured image may be
stored, for example, by storage device 123, e.g., as described below. User 111 may then
pose in front of mirror-display device 140 trying a second article, and imaging device 130
may capture a second image of the user-appearance of the second trial. When in the
display mode, mirror-display 140 may be controlied to display one or more of previously
captured images. By virtue of the capability of mirror-display device 140 to operate
selectably in the mirror or display mode, user 111 may be able to compare
simultaneously or sequentially between the user-appearances of the first and second trials,
as described in detail below. In some demonstrative embodiments of the invention, e.g.,

as shown in Figs. 1, 2A, 2B, 3a, and/or 3B, controller 121 may control device 140 to
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display, during the display mode of operation, a mirror-image of the appearances.
However, it will be appreciated by those of ordinary skill in the art that the invention is
not limited in this respect, and that in other embodiments the controller may control
device 140 to display, during the display mode of operation, any other image
5  corresponding to the appearance, e.g., a rotated appearance, a revered appearance, a
substantially non-altered, e.g., frontal, appearance, a rendered appearance, and the like,
e.g., as described below.
[0030] Devicé 140 may include any suitable configuration and/or mechanism to enable
selectably operating mirror-display device 140 in the first and second modes of operation.
10 For example, in one embodiment device 140 may include an array of liquid crystal (LC)
elements, which may change their opﬁcal attributes such as, e.g., reflectivity, refractive
index and the like, depending on, for example, a voltage applied to the liquid crystals. For
example, applying a first voltage may result in changing the optical attributes of the
liquid crystals such that mirror-display device 140 may operate as a mirror; and a second
15  voltage may result in changing the optical attributes of the liquid crystals such that
mirror-display device 140 may operate as a liquid crystal display.
{0031] In another embodiment of the invention, for example, mirror-display device 140
may include a liquid crystal display (ILCD) device embedded in a semi-reflective or one-
directional mirror. Accordingly, if the LCD is switched to an inactive mode of operation,
20  mirror-display 140 may passively reflect sufficient light incident thereon to enable the
user to view user-appearances at reasonable quality and brightness. In contrast, when the
LCD is turned to an active mode of operation, mirror-display device 140, images
displayed by the LCD device may be viewed by user 111 because they may be
significantly brighter than residual reflections from the surface of the mirror-display.
25 [0032}] According to some demonstrative embodiments of the invention, mirror display
" device 140 may be implemented by a LCD HD ready mirror TV such as, for example, model
No. 32PM8822/10 available from Royal Philips Electronics, &.g., as described at the Internet
site <http://www.research.philips.com/newscenter/archive/2003/mirrortv.html>. Such a
device may include, for example, a polymer-based organic light-emitting display (OLED).
30  Mirror-display device 140 may include any other suitable device implementing any

suitable display technology. For example, device 140 may include a nano-emissive
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display (NED); a plasma display panel (PDP);la cathode ray tube display (CRT); a
Digital Light Processing (DLP) display; a surface conduction electron emitter display
(SED); a Tablet screen; a flat-panel SED; an Organic electronic display; electronic paper;
a 3-Dimentional display, e.g., a Hologram display; a thin film resistor (TFT) display; an
optical TFT; a Dot Matrix LED screen; an LCD having CCD capabilities, e.g., such that
mirror-display 140 may be capable of performing the functionality of imaging device 130;
a paintable LCD; a surface-conduction electron-emitter (SED) display; a high definition
television (HDTV) display; a rear projector display device, and the like.

[0033] According to some demonstrative embodiments of the invention, imaging
device 130 may be adapted to capture one or more appearances from a Field-of-View
(FOV) in front of mirror-display device 140. The FOV in front of mirror-display device
140 may include, for example, a field, area, scene, zone, and/or region in front of mirror-
display device 140. For example, the FOV may include at least part of a field, area, scene,
zone, and/or region captured by mirror-display device 140 when in the mirror mode.
[0034] Although the scope of the present invention is not limited in this respect,
imaging device 130 may be or may include, for example, a CCD camera, a video camera,
a camera and/or camera set-up enabling capturing of 3D-images, e.g., a stereoscopic
camera and the like. A stereoscopic camera may be adapted, for example, to capture a 3-
D image of the user-appearance. The stereoscopic camera may include, for example, two
lenses having a distance between each other that may correspond to a distance between
two human eyes. Accordingly, the stereo camera may be able to simulate human
binocular vision, also known as Stereophotography, thereby being able to capture a 3D-
image.

[0035] According to some demounstrative embodiments of the invention, station 110
may be a stand alone unit, which may be located at an appearance- comparison area of a
desired location, for example, an office, a home, or a retail store, e.g., apparel store.
[0036] According to other demonstrative embodiments of the invention, station 110
may be connected, e.g., via network interface 122, to a network, for example, a network
150, thereby enabling communication between station 110 and one or more other stations

affiliated with network 150 such as, for example, station 160 and/or station 170.
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[0037] According to some demonstrative embodiments of the invention, station 110 may
include a network interface 122, which may be adapted to interact with network 150, to
send and receive information from other stations in network 150, as described herein.
Such information may include but is not limited to data corresponding to images of users
captured at various stations of system 100, for example, station 160 and/or 170, as well as
identifying information of the users to enable secure access to the system, as described in
more detail below. Network 150 may include, for example, a local area network (LAN), a
wide area network (WAN), a global communication network, e.g., the Internet, a wireless
communication network such as, for example, a wireless LAN (WLAN) communication
network, a Bluetooth network, a wireless virtual private network (VPN), a cellular
communication network, for example, a 3 Generation Partnership Project (3GPP), such
as, for example, Frequency Domain Duplexing (FDD) network, a Global System for
Mobile communications (GSM) network, a Wideband Code Division Multiple Access
(WCDMA) cellular communication network, and the like.

[0038] According to some demonstrative embodiments of the invention, one or more of
stations 160 and 170 may be portable devices. Non-limiting examples of such portable
devices may include a mobile telephone, a laptop computer, a notebook computer, a
mobile computer, a Personal Communication Systems (PCS) device Personal Digital
Assistants (PDA), a wireless communication device, a PDA device which incorporates a
wireless communication device, a cellular telephone, a wireless telephone, a smart card, a
token, a memory card, a memory unit, and the like. In some embodiments of the
invention, one or more of stations 160 and 170 may be non-portable devices such as, for
example, a desktop computer, a tablet computer, a television set, a server computer, and
the like.

[0039] According to some embodiments of the invention, system 100 may also include
a control center 190, which may be connected to stations 110, 160 and/or 170, e.g., via
network 150. Control center 190 may receive and store data, which may represent, for
example, data and/or images of user-appearances, received from one or more of stations
110, 160 and/or 170.

[0040] According to some embodiments of the invention, stations 110, 160 and/or 170

may be located at different locations such as, for example, different stores of a retail
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chain. In addition, stations 110, 160 and/or 170 may be located at different locations
within a building, e.g., different floors, different sections at the same floor and the like.
Such locations may include, for example, clothing stores, shoe stores, points of sale,
concept showrooms, exhibitions, shopping malls, eyewear stores, cosmetic stores, sport
clubs, health institutes, fitness centers, airports, train stations, coffee shops, restaurants,
hotels, homes, and the like. One or more of stations 110, 160 and 170 may also be used
for interactive billboard signs. For example, imaging device 130 may, for example,
capture images which may be displayed on a billboard sign (not shown). System 100
may enable user 111 to choose an image to be displayed on the billboard sign out of a
plurality of images of, for example, various previous trials of apparel.

[0041] According to some demonstrative embodiments of the invention, images of user
appearances may be viewed at different locations. For example, imaging device 130 may
capture an image of the first trial. The image may then be sent from network interface
122 via network 150 using signals 151 and 152, for example, to station 160. Accordingly,
user 111 may be able to view the image of the first user-appearance at station 160.
Therefore, user 111 may be able to view, for example, the user-appearance of the first
trial in a first store of a retail store chain, e.g., a store associated with station 110; and
may compare the user-appearance of the first trial with a user-appearance of a second
trial, which may take place at a second store of the same or an affiliated chain, e.g., a
store associated with station 160; and/or at a different time, e.g., one or more hours, days
or weeks after the first trial.

[0042] According to another demonstrative embodiment of the invention, imaging
device 130 may capture an image of a user-appearance of a first trial, and send the image
via network interface 122 over network 150 to control center 190, where the image may
be stored for later retrieval. Accordingly, user 111 may gain access to the images of the
first trial by accessing any station, e.g., station 160, connected over network 150 with
control center 190.

[0043] According to some demonstrative embodiments of the invention, storage device
123 may include, for example, a hard disk drive, a floppy disk drive, a Compact Disk
(CD) drive, a CD-ROM drive, a Digital Versatile Disc (DVD) drive, or other suitable

removable or non-removable storage units.
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[0044] According to some demonstrative embodiments of the invention, controller 121
may be or may include, for example, a Central Processing Unit (CPU), a Digital Signal
Processor (DSP), a microprocessor, a controller, a chip, a microchip, an Integrated
Circuit (IC), or any other suitable multi-purpose or specific processor or controller, e.g.,
as are known in the art.

{0045} Input device 124 may include, for example, a keyboard; a remote control; a
motion sensor; a pointer device such as, for example, a laser pointer; a mouse; a touch-
pad; a touch screen, which may be embedded, for example, in mirror-display device 140,
or may be implemented by any other suitable unit, e.g., separate from device 140; a
biometric input device, e.g., a fingerprint scanner, and/or a camera for scanning a face;
and/or any other suitable pointing device or input device. Input device 124 may be
adapted to receive user-identifying data, for example, to enable, access, e.g., secure
access, of user 111 to system 100, as described in detail below.

[0046] According to some demonstrative embodiments of the invention, user 111 may
provide user commands to input device 124 for operating the imaging device 130. Input
device 124 may include, for example, an interface to enable user 111 of system 100 to
define operational parameters of imaging device 130. Controller 121 may receive the
inputs from user 111 via signals 131 and control the operation of imaging device 130
accordingly. The user commands may include, for example, commands relating to the
timing for capturing an image, the positioning of imaging device 130, e.g., according to
an automatic tracking algorithm which may follow, for example, the position of user 111,
and/or imaging attributes such as focus, camera position, capturing angle, dynamic range
and the like. The user commands may also include commands to define image capturing
operating modes of imaging device 130 such as, for example, a video capturing mode, a
photographic mode and the like. According to some embodiments of the invention,
imaging device 130 may include a sound input device, for example, a microphone and/or
a sound output device, for example, a loudspeaker. Accordingly, imaging device may
receive audio signals, e.g., voice signals generated by user 111, which may be recorded
and stored, e.g., in storage device 123 and reproduce the audio signals through the sound
output device. The sound output device may be able to reproduce any other kind of audio

signals such as, radio programs, compact disc records and the like.

11
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[0047] According to some demonstrative embodiments of the invention, controller 121
may, for example, set the mode of operation of mirror-display device 140 according to
the command received from user 111. For example, if mirror-display device 140 operates
in the mirror mode, the user of system 100 may provide input device with a switching
command, e.g., by pressing a designated button at input device 124, for switching mirror-
display device 140 to the display mode. Controller 121 may receive the input from input
device 124 and may control device 140 to switch to the display mode of operation, e.g.,
using signals 141.

[0048] According to some demonstrative embodiments of the invention, imaging
device 130 may be mounted in various positions such as, for example, on top, below, or
on the side of mirror-display device 140, thereby capturing an image of a user-appearance
which may be an image of a given trial of apparel, an image of user 111 with various
articles, e.g., furniture and/or posing with different garments and the like. In some
embodiments of the invention, imaging device 130 may capture a user-appearance as it
appears in mirror-display device 140, i.e., a mirror-image of the user-appearance. In other
embodiments, imaging device 130 may capture the appearance, and controller 121 may
generate a mirror-image corresponding to the appearance captured by imaging device 130.
For example, storage 123 may store instructions that when executed by controller may
result in any suitable method or algorithm of rotating, reversing, and/or mirroring the
appearance captured by imaging device 130, thereby to generate image data representing
rotated, reversed, and/or mirrored image of the image captured by device 130. According
to these embodiments, controller 121 may control mirror-display device 140 to display,
during the display mode of operation, the rotated, reversed, and/or mirrored image. In
other embodiments, controller 121 may control mirror-display device 140 to display,
during the display mode of operation, an image corresponding to the image captured by
device 130, e.g., a non-mirrored, non-rotated, and/or non-reversed image. In some
embodiments, imaging device 130 may not be visible to user 111, may be located behind
display device 140, and/or may be embedded in mirror-display device 140, which may be
or may include, for example, a LCD-CCD device capable of both displaying and
capturing images. For example, in one demonstrative embodiment of the invention,

device 140 may include an array, screen or surface, e.g., including liquid crystals, to
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perform the mirror-display functionality, e.g., as described above, as well as the imaging
functionality of imaging device 130, e.g., device 140 may include a mirror-imaging-
display device.

[0049] in some demonstrative embodiments of the invention, one or more of stations
110, 160 and/or 170 may not include image capturing device 130; and/or one or more of
stations 110, 160 and/or 170 may not include mirror-display 140. For example, a first
station of system 100 may include only imaging device 130, and may not include, e.g.,
mirror-display device 140. User 111 may use the first station to capture the image of the
first trial of the user-appearance, e.g., without being able to view at the first station the
resultant image of the first trial. User 111 may later view the captured image of the first
trial at another station of system 100, which may include mirror-display device 140.
[0050} According to some demonstrative embodiments of the invention, imaging
device 130 may be positioned in a manner enabling capturing of an image and/or a
sequence of images, videos or the like, of a scene taking place in front of mirror-display
device 140. Additionally or alternatively, imaging device 130 may positioned in a manner
enabling capturing an image reflected from mirror-display device 140. For example,
imaging device 130 may be able to capture an image of user 111 posing in front of
mirror-display device 140. While posing in front of mirror-display device 140, user 111
may check his appearance of, e.g., a first fitting trial of clothes. According to an input
provided by user 111 at input device 124, imaging device 130 may capture the image of
the user-appearance which may be, for example, a given trial of apparel, e.g., 2 garment
and the like. It may be noted that trials by user 111 may also include user 111 engaging
with various subjects, which may be located in the vicinity of user 111 such as, furniture,
studio set-up and the like. Accordingly, imaging device 130 may capture images of user-
appearances of, for example, a first trial, a second trial, etc., and may send the respective
captured images to storage device 123 via signals 131 and signals 30. User 111 may be
able to retrieve the captured image of, e.g., the first trial, at a later time, e.g., following
the second or other subsequent trials, and may compare between the first and second or
other trial, e.g., as described below with reference to Figs. 2A, 2B and 2C.

[0051] According to some demonstrative embodiments of the invention, storage device

123 may be adapted to receive data representing images captured by imaging device 130,
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and to store images of appearances and, more specifically, user-appearances of, for
example, given trials of apparel, captured by imaging device 130. Images of given trials
of user-appearances may be retrieved from storage device 123, e.g., by controller 121,
and displayed by display 140. User 111 may compare between the displayed images, e.g.,
as described in detail below. ‘

[0052] According to some demonstrative embodiments of the invention, storage device
123 may include data representing, e.g., software algorithms, requiring and/or verifying
user identifying data such as user-ID, password, login-time, bio-metric data and the like
to enable secure access to station 110, as described in detail below. For example,
controller 121 may control mirror-display device 140 to display images corresponding to
an identity of user 111, e.g., based on the identity data provided by user 111. For example,
user 111 may provide input 124 with user-identifying input, which may include, for
example, a biometric input such as face recognition, a hand print, a finger print, an eye
print, voice recognition and the like. The user-identifying input may include any other
suitable input, for example, a credit card, a personal identification number (PIN), a
password, a smart card, a customer card, a club card, or the like. Controller 121 check,
e.g., based on any suitable method and/or algorithm, whether the user-identifying input
provided at input device 124 matches with user-identifying data which may be stored,
e.g., in storage device 123 or in control center 190. Software having the capability of
verifying a biometric input may be, for example, "Active 1D FaceVision technology" ®
provided by Geometric Inc. If controller 121 matches the input of user 111 with the
stored user-identifying data, controller 121 may enable user 111 to access data
representing, for example, images of previous user-appearances of user 111.

[0053] According to some demonstrative embodiments of the invention, storage device
123 may include data representing, e.g., software algorithms enabling additional system
features such as, for example, rendering virtual effects on mirror-display device 140. For
example, controller 121 may be able to render an image at mirror-display device 140 of
ﬁser—appearances engaged and/or combined with virtual articles such as, for example,
clothes, collections, headdresses, hair cuts, furniture and the like. In addition, controller
121 may be able to render an image at mirror-display device 140 of user-appearances

having different body shapes for simulating, e.g., weight loss, weight gain of user 111
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and the like. For example, user 111 may choose in a first trial a specific article, such as a
suit out of a collection and controller 121 may virtually adjust the collection to an image
of user 111 appearing in mirror-display device 140. Controller 121 may store the image
of the first trial in storage device 123 and may perform the same step at a second trial.
Accordingly, user 111 of system 100 may be able to compare between user-appearances
of the first and a second trials of the collection.

[0054] According to some demonstrative embodiments of the invention, controller 121
may provide, for example, image and/or video browsing capabilities, image and/or video
replay functions, which capabilities and functions may be predefined by system 100 or
may be defined, e.g., on-the-fly, according to one or more user commands received from
user 111 via input device 124. For example, controller 121 may be able to retrieve one or
more images of previous user-appearances and display the images on mirror-display
device 140 at various sequences. For example, images from previous frials may be
displayed in a substantially continuous forward, backwards, or mixed, e.g., randomly-
accessible, sequence, and/or may be a stepwise sequence or in any other sequence.
Furthermore, images from previous trials may be displayed simultaneously at mirror-
display device 140, e.g., as described below. Controller 121 may also be able to delete
previously captured user-appearances, limit the amount of data which may be saved in
storage device 123 and the like, and may further control a shape, size, color, etc., of the
image displayed on mirror-display device 140.

[0055] According to some demonstrative embodiments of the invention, user 111 may
use a portable storage device 180 able to store one or more of the captured images. The
portable storage device may include any suitable portable storage device, e.g., a
smartcard, a disk-on-key device, and the like. User 111 may download, for example,
images represented by, .e.g., signals 50, of a first trial of user-appearances from storage
device 123, e.g., via a storage interface 125 or via any other suitable data connection.
User 111 may then upload at a later time the image of, e.g., the first trial, to another
location, e.g., a home of user 111, or another station of system 100, e.g., station 170.
[0056] In some embodiments of the invention, station 110 may include more than one

mirror-display device or may include a mirror-display device 140, which may be
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partitioned simultaneously into two frames as described hereinafter with reference to Figs.
2A and 2B.

[0057] According to some demonstrative embodiments of the invention, controller 121
may record or store, e.g., in storage 123, parameters characterizing user 111. For example,
system 100 may include a weighing machine, connected to, e.g., storage device 123 via
controller 121. Controller 121 may be able to record, for example, a weight of user 111
during, for example, a trial of an article. Accordingly, user 111 may later retrieve the
parameter which may be, for example, the weight of user 111.

[0058] Reference is now made to Figs 2A and 2B, which schematically illustrate stages
of comparing between appearances using an interactive system in accordance some
demonstrative embodiments of the invention.

[0059] According to some demonstrative embodiments of the invention, mirror-display
device 140 may be partitioned into two frames, wherein one frame may operate as a
mirror frame 191 and another frame 192 may operate selectably as a mirror and as a
display frame. As shown in Fig. 2A, user 111 may pose in front of mirror frame 191 a
first trial, which may be captured by imaging device 130 and stored in storage device 123.
Henceforward, as indicatéd in Fig. 2B, user 111 may view simultaneously in mirror
frame 192 the image of the user-appearance of the first trial and/or any other user-
appearances, e.g., user-appearances stored in storage device 123 and/or received over
network 150 (Fig. 1), side-by-side with the normal mirror appearance of a second trial,
and compare between the first and the second trial.

[0060] Reference is now made to Figs. 3A, 3B and 3C, which schematically illustrate
three, sequential, stages of comparing between appearances using an interactive system in
accordance some demonstrative embodiments of the invention.

[0061] As shown in Fig. 3A, the user of system 100 may view a first trial of a user-
appearance in mirror-display device 140 operating in its mirror mode. Controller 121
may receive, e.g., from input device 124, a user input, which may include a request to use
imaging device 130 for capturing a first trial of the user-appearance. As a result, imaging
device 130 may capture an image of the first trial of the user-appearance and storage

device 123 may store the captured image.
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[0062] As shown in Fig. 3B, user 111 may view a second trial of his user-appearance in
mirror-display device 140, which may operate in the mirror mode of operation. Then,
when user 111 desires to view a previous appearance, €.g., for comparison, controller 121
may receive a user input via input device 124 requesting to view the first trial. At this
point, as shown in Fig. 3C, controller 121 may change the operational mode of mirror-
display device 140 to the display mode using signals 141. Controller 121 may also
control device 140 to display the first trial. Therefore, by switching between operating
modes of mirror-display device 140, user 111 may compare the user-appearance of the
second trial with the user-appearance of the first trial and/or any other user-appearances
previously stored in storage device 123.

[0063] Reference is now made to Fig. 4, which schematically illustrates a flow-chart of
a method enabling comparing between one or more various appearances in accordance
with some demonstrative embodiments of the invention. Although the invention is not
limited in this respect, one or more operations of the method of Fig. 4 may be performed
by one or more elements of system 100 (Fig. 1).

[0064] As indicated at block 410, the method may include, for example, setting the
operating modé of a mirror-display device. For example, user 111 (Fig. 1) may initially
set the operating mode of mirror-display device 140 (Fig. 1) to the mirror mode.
Alternatively, display 140 (Fig. 1) may be designed to operate in the mirror mode by
default whenever a new user logs into system 100 (Fig. 1).

[0065] As indicated at block 420, the method may also include, for example, posing in
front of the mirror-display device. For example, user 111 (Fig. 1) may pose in front of
mirror-display dévice 140 (Fig. 1) and check the usér—appearance of a first trial of, e.g.,
clothing, shoes and/or any other apparel.

[0066] As indicated at block 430, the method may also include, for example, capturing
an image of the user-appearance of the first trial. For example, user 111 (Fig. 1) may
provide user command to device 120 (Fig. 1) commanding imaging device 130 (Fig. 1)
to capture an image of the user-appearance of the first trial.

[0067] As indicated at block 440, the method may also include, for example, posing in
front of the mirror-display device in a different user-appearance. For example, user 111

(Fig. 1) may change one or more items of environment such as, for example, furniture
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and/or apparel, pose once again in front of mirror-display device 140 which may operate
in mirror mode, and view a second user-appearance.
f0068] As indicated at block 450, the method may also include, for example, switching
between operating modes of the mirror-display device. For example, user 111 (Fig. 1)
5  may switch mirror-display device 140 (Fig. 1) between the mirror and the display mode.
Accordingly, user 111 (Fig. 1) may be able to compare between the user-appearance of
the first trial, and/or any other user-appearances, e.g., user-appearances stored in storage
device 123 and/or received over network 150 (Fig. 1), and the user-appearance of the
second trial.

10 [0069] According to some demonstrative embodiments of the invention, user 111 (Fig.
1) may indicate, and/or station 110 (Fig. 1) may be able to store, e.g., automatically, for
each trial parameters, e.g., including shopping parameters, such as, for example, name of
store, address of store, price, time and/or date of trial of apparel, name of salesperson, and
the like. User 111 (Fig.1) may, for example, store the captured images of user-

15 appearances in a removable or portable storage device, e.g., as described above with
reference to Fig. 1, and may later review images of user-appearances while being able to
ascribe every image to, e.g., a specific store and the like. In addition, user 111 may define,
and/or controller 121 (Fig. 1) may be able to generate, and/or store in storage device 123
reminders, for example, alarms about, e.g., discounts, end of season sales and the like.

20  [0070] While certain features of the invention have been illustrated and described
herein, many modifications, substitutions, changes, and equivalents may occur to those
skilled in the art. It is, therefore, to be understood that the appended claims are intended

to cover all such modifications and changes as fall within the true spirit of the invention.
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CLAIMS

[0071] What is claimed is:

1.

[95]

A system to enable appearance comparison, the system comprising:
at least one interactive imaging and display station, the station comprising:
a mirror-display device capable of selectably operating in either or
both a mirror mode or a display mode;
an imaging device to capture one or more appearances from a
field-of-view in front of said mirror-display device; and
an image control unit to select the mode of operation of said

mirror-display device according to a user command.

The system of claim 1, wherein said image control unit includes an input device

to receive said user command from a user.

The system of claim 1, wherein said image control unit includes a storage device

to store one or more images corresponding to said one or more appearances.

The system of claim 1, wherein said mirror-display device is capable of being
partitioned into at least first and second simultaneously-displayable frames, the
first frame selectably operable both in a mirror mode and a display mode, and the

second frame operable in a mirror mode.

The system of claim 1, wherein said imaging device is capable of capturing three-

dimensional images of said appearances.

The system of claim 1, wherein said mirror-display device is capable of

displaying images of appearances at predefined sequences.
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12.
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The system of claim 1, wherein said image control unit is able to selectively
enable a user to access images of appearances authorized to said user, based on

user-identifying input received from said user.

The system of claim 1, wherein said at least one interactive imaging and display
station comprises two or more interactive imaging and display stations able to

communicate over a network.

The system of claim 8, wherein said two or more stations are able to communicate

between each other data representing images of appearances.

The system of claim 1, wherein said image control unit is able to control said
mirror display device to display, during said display mode, one or more images

corresponding to said appearances.

The system of claim 10, wherein the one or more images comprise one or more

mirrored appearances.

A method to enable appearance comparison, the method comprising:
using a mirror mode of operation of a mirror-display device capable of
being selectably operated in either a mirror mode or a display mode;
capturing an image corresponding to an appearance of a first trial from a
field-of-view in front of said mirror-display device;
storing said image;
selecting the display mode of operation of said mirror-display device;
retrieving said image and displaying the image on said mirror-display

device.
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DEVICES, SYSTEMS AND METHODS OF CAPTURING AND DISPLAYING
APPEARANCES

CROSS REFERENCE TO RELATED APPLICATIONS
[0001] This application claims the priority benefit of U.S. Application No. 13/843,001,
filed on March 15, 2013, and U.S. Provisional Application No. 61/738,957, filed on December

18, 2012. The entire disclosures of the above listed applications are incorporated herein by

reference.

BACKGROUND

1. Field

[0002] The invention relates generally to imaging and display systems and, more

particularly, to monitors, and interactive displays, e.g., in retail and/or service environments,
medical or home situations, video conferencing, gaming, etc. Specific implementations relate to
making a flat panel display appear as a mirror. Another specific implementation relates to
making a flat panel display provide a video of a person looking at his eyes to create an eye to

eye video conference.

2. Related Art

[0003] Customers may shop for consumer articles, for example, apparel such as clothes,
e.g., shirts, pants, coats and other garments, as well as shoes, glasses, and/or any other items or
products, such as cosmetics, furniture and the like. Shopping normally takes place at a shopping
facility, for example, retail stores. Prior to making a decision which article to buy, a customer
may try on various articles (e.g., apparel, cosmetics) and/or pose with other background articles
(e.g., furniture), and may view for each trial a user-appearance in front of a mirror, which may be
located, for example, at a trial area of the retail store. For example, the customer may try on a
first article, e.g., a suit, and view for that first trial his/her user-appearance in front of the mirror.
Then, the customer may try on a second article, ¢.g., another suit. The customer may then need to
memorize his/her user-appearance from the first trial in order to perform a mental comparison
between the first article and the second article, thereby to evaluate which of the two articles

might be a better fit for the customer.
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[0004] Unfortunately, since the customer may try on numerous articles and/or since the
second trial may take place a considerable amount of time after the first trial or even at a
different store, the customer may not be able to recall his/her appearance for each trial and may
therefore be required to repeatedly retry articles, ¢.g., items of apparels, previously tried on. This
may result in a frustrating and inefficient shopping experience.

[0005] The conventional mirror (i.e., reflective surface) is the common and most reliable
tool for an individual to explore actual self-appearance, in real time. A few alternatives have
been proposed by prior art around the combination of a camera and a screen to replace the
conventional mirror. However, these techniques are not convincing and are not yet accepted as a
reliable image of the individual as if he was looking at himself in a conventional mirror. This is
mainly because the image generated by a camera is very different from an image generated by a
mirror.

[0006] When a user looks at himself in the mirror, what he actually sees is the reflection
of himself as if he was standing at a distance that is double the distance from him to the mirror.
This is illustrated in Figure SA, wherein the user standing at distance D1 sees himself at a
distance equal to twice D1. Similarly, as shown in Figure 5B, a user standing at distance D2 will
scc himsclf at a distancc 2xD2. In addition, the angle of the user’s Ficld of View (FOV) changcs
when the user changes the distance, e.g., gets closer, to the mirror. The FOV is limited by the
spccular reflecting angle (B) from the mirror to the user’s cyc and to the cdge of the visible image
on all sides of the mirror (four sides for a rectangular or square mirror). In Figure 5B the bottom
of the vertical FOV is illustrated as double the angle (B) formed by the lines connecting the
user’s eyes to the bottom of the mirror and reflecting to the user’s shoes. Consequently, as
illustrated in Figure 5B, when the user approaches the mirror, the FOV angle increases, which is
why he continues to see the same size reflection (FOV1 < FOV2), so that the user actually sces
himself roughly at the same size, but closer. This is a noticeable difference from a camera,
wherein as the user gets closer to the camera, he appears larger in the image. This is mainly
because the FOV of a camera is fixed and is determined mainly by the size of the camera lens, or
focal length.

[0007] There are other phenomena to note regarding reflection of a mirror. For example,
when the user approaches the mirror, the reflection of his eyes will always stay on the same

virtual line into the mirror. Conversely, depending on a camera’s height, as the user gets closer to

[\
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the camera, the user’s eyes may appear at different levels. Another difference from a camera is
that when one looks at a mirror, one's image appears to be reversed (e.g., if one raises onc's right
hand, his left hand will appear to go up in the mirror). However, a mirror does not "swap" left
and right any more than it swaps top and bottom. A mirror reverses the forward/backward axis
(i.e., what’s in front of the mirror appears to be behind the mirror), and we define left and right
relative to front and back. Also, because the image in the mirror is virtual, the mirror can be
smaller than the full body and the user will still see the reflection of his full body. The reason is
that the specular reflection (in Figure SA the angle of incidence B equals to the reflection angle
B) can increase the effective field of view while the user approaches the mirror. Moreover,
although the mirror is a two dimensional object, the user sees his appearance in three
dimensions.

[0008] For at least some of the reasons noted above, so far no system has been provided
for imitating a mirror convincingly. Imitating a mirror can have many applications in retail and
other fields, and opens the possibility of incorporating real life experiences with virtual life

experiences, such as sharing on social networks and other mobile technologies.

SUMMARY

[0009] Some demonstrative embodiments of the invention include devices, systems
and/or mcthods cnabling appcarancc comparison.

[0010] According to some demonstrative embodiments of the invention, a system
enabling appearance comparison may include at least one interactive imaging and display
station. The station may include, for example, a mirror display device capable of operating in
either or both a mirror or a display mode; an imaging device to capture one or more appearances
from a field of view in front of the mirror-display device; and/or an image control unit to select
the mode of operation the mirror display device according to a user command. The mirror
display device may be in the form of a flat panel TV, wherein during mirror mode the TV
presents a transposed live video feed from the camera, while during display mode it presents a
transposed video taken at an earlier time and fetched from a memory.

[0011] According to some demonstrative embodiments of the invention the image control

unit may include an input device to receive the user command.
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[0012] According to some demonstrative embodiments of the invention, the image
control unit may include a storage device to store data of one or more images which may
correspond to one or more appearances.

[0013] According to some demonstrative embodiments of the invention, the mirror-
display device may be capable of being partitioned into at least first and second simultaneously-
displayable frames. The first frame may be selectably operable, for example, both in a mirror
mode and a display mode. The second frame may be operable, for example, in a mirror mode.
[0014] According to some demonstrative embodiments of the invention, the imaging
device may be capable of capturing three-dimensional images of appearances.

[0015] According to some demonstrative embodiments of the invention, the mirror-
display device may be capable of displaying images of appearances at predefined sequences.
[0016] According to some demonstrative embodiments of the invention, the image
control unit may be able to sclectively enable a user access to images of appearances authorized
to the user, ¢.g., based on user-identifying data received from the user.

[0017] According to some demonstrative embodiments of the invention, the at least one
interactive imaging and display system may include two or more interactive imaging and display
stations ablc to communicatc over a nctwork. For cxamplc, the two or morc stations may be ablc
to communicate between each other data representing images of appearances.

[0018] According to some demonstrative embodiments of the invention, the image
control unit may control the mirror-display device to display, ¢.g., during the display mode, one
or more images corresponding to the appearances. The one or more images may include, for
example, one or more mirrored appearances. The mirrored appearances are obtained by
transposing the images or video feed obtained from a camera to generate images and video that,
when presented on a monitor, resembles an appearance in a mirror.

[0019] According to some demonstrative embodiments of the invention, a method
enabling appearance comparison may comprise using a mirror mode of operation of a mirror-
display device capable of being selectably operated in either a mirror or a display mode;
capturing an image corresponding to an appearance of a first trial in front of the mirror-display
device; storing the image of the first trial; selecting the display mode of operation of the mirror-
display device; and/or retrieving the image of the first trial and displaying the image on the

mirror-display device.
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[0020] According to further embodiments, methods and apparatus are provided utilizing

a camera and a flat screen display to create a convincing mirror appearance.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The subject matter regarded as the invention is particularly pointed out and
distinctly claimed in the concluding portion of the specification. The invention, however, both as
to organization and method of operation, together with features and advantages thereof, may best
be understood by reference to the following detailed description when read with the
accompanied drawings in which:

[0022] FIG. 1 is a schematic illustration of an interactive system enabling appearance
comparison in accordance with some demonstrative embodiments of the invention;

[0023] FIGS. 2A and 2B are schematic illustrations of two, sequential, stages of
appearances comparison using an interactive system in accordance with some demonstrative
embodiments of the invention; and

[0024] FIGS. 3A, 3B and 3C are schematic illustrations of three, sequential, stages of
appearances comparison using an interactive system in accordance with some demonstrative
cmbodiments of the invention; and

[0025] FIG. 4 is a schematic flow chart of a method enabling comparison of one or more
user-appearances in accordance with some demonstrative embodiments of the invention.

[0026] FIGS. 5A and 5B schematically illustrate mirror reflection.

[0027] FIG. 6 illustrates an embodiment having one camera or multiple cameras in a
vertical array at the user’s eye level, so as to obtain low image distortion.

[0028] FIG. 7 is a schematic illustrating what happens when the user approaches the
mirror or moves away from it when using a camera mounted above the screen and pointed
horizontally.

[0029] FIG. 8 is a schematic illustrating a system wherein the camera is positioned above
a monitor screen and is tilted downwards.

[0030] FIG. 9 is a block diagram of an embodiment of the invention which performs
image transformation to generate an image that mimics a mirror.

[0031] FIGS 10A and 10B are schematics illustrating calibration processes according to

embodiments of the invention.
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[0032] FIG. 11 is a block diagram illustrating a process according to an embodiment of
the invention.

[0033] FIG. 12 is a block diagram illustrating modules and processes to perform the
calibration and image transformation according to an embodiment of the invention.

[0034] FIG. 13 illustrates another embodiment, wherein calibration and transformation

mapping 1s performed in the field after installation of the system.

[0035] FIG. 14 illustrates an embodiment for extracting data from the image of camera.
[0036] FIG. 15 illustrates an embodiment wherein stitching of images from n cameras is
performed.

[0037] FIG. 16 illustrates an embodiment for presenting the eyes to their fullest,

mimicking the user looking directly at himself in the mirror.

[0038] It will be appreciated that for simplicity and clarity of illustration, elements shown
in the figures have not necessarily been drawn accurately or to scale. For example, the
dimensions of some of the elements may be exaggerated relative to other elements for clarity or
scveral physical componcnts included in onc clement. Further, where considered appropriate,
reference numerals may be repeated among the figures to indicate corresponding or analogous
clements. It will be appreciated that these figures present cxamples of cmbodiments of the

present invention and are not intended to limit the scope of the invention.

DETAILED DESCRIPTION

[0039] In the following description, various aspects of the present invention will be
described. For purposes of explanation, specific configurations and details are set forth in order
to provide a thorough understanding of the present invention. However, it will be apparent to one
skilled in the art that the present invention may be practiced without the specific details
presented herein. Furthermore, some features of the invention relying on principles and
implementations known in the art may be omitted or simplified to avoid obscuring the present
invention.

[0040] Some demonstrative embodiments of the invention may include an interactive
system enabling a user to compare one or more appearances, for example, to compare between

different appearances, ¢.g., as described in detail below.

Page 267 of 451



WO 2014/100250 PCT/US2013/076253

[0041] The term "user-appearance” as used herein may relate to the appearance of a
customer while trying a consumer article. The article may include, for example, apparel, such as
clothing, shoes, glasses, garments, ties, and the like; an article, ¢.g., furniture, located in the
vicinity of the customer; as well as other items, articles, designs or products such as, for
example, cosmetics, headdresses, haircuts, etc. Similarly, embodiments may be employed to
technical usage, for example, for Fashion designers that want to see versions of designs, it can be
for use by people at home who are creating a lifelong album of family members in real size, etc.
[0042] According to some demonstrative embodiments of the invention, the system may
include an imaging device able to capture user-appearances and a mirror-display device, able to
operate selectably as a mirror or as a display. When in the mirror mode, the mirror-display
device may enable the user to evaluate and/or view a user-appearance of a current trial of a
consumer article. As will be described further below, this can be done using live video feed to a
flat panel display, wherein the video feed is modified prior to presentation on the screen, such
that it emulates a mirror. When in the display mode, the mirror-display device may enable the
user to evaluate and/or view one or more user-appearances, €.g., as previously captured by the
imaging device, of a previous trial, e.g., as described in detail below.

[0043] Reference is made to FIG. 1, which schematically illustrates an interactive system
100 in accordance with some demonstrative embodiments of the invention.

[0044] According to somc dcmonstrative cmbodiments of the invention, system 100 may
include an interactive imaging and display station 110, which may include an image control unit
120, an imaging device 130 (e.g., a still or video camera), and a mirror-display device 140 (e.g.,
a flat panel display). Image control unit 120 may include a controller 121, a network interface
122, a storage device 123, an input device 124, all of which elements are described in detail
below.

[0045] Aspects of the invention are described herein in the context of demonstrative
embodiments of an imaging device, ¢.g., imaging device 130, a mirror-display device, e.g.,
mirror-display device 140, and/or an image control unit, ¢.g., image control unit 120, being
separate units of an appearance comparison system, ¢.g., system 100. However, it will be
appreciated by those skilled in the art that the invention is not limited in this respect, and that
according to other embodiments of the invention, the system may include any suitable

configuration, combination, and/or arrangement of the imaging device, the mirror-display device,
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and/or the image control unit. For example, the system may include an integrated module
including the mirror-display device, the imaging device and/or the image control unit. For
example, the imaging device and/or the image control unit may be implemented as integral part
of the mirror-display device.

[0046] According to some demonstrative embodiments of the invention, mirror-display
device 140 may be configured and/or may include components and mechanisms allowing mirror-
display device 140 to operate selectably in two modes of operation. In a first mode of operation
(the "mirror-mode"), mirror-display device 140 may operate as a mirror. In a second mode of
operation (the "display mode"), mirror-display device 140 may operate as a display. When
mirror-display device 140 operates in the mirror-mode, a user 111 of system 100 may evaluate
and/or view a user-appearance of a first trial of a consumer article, as may be reflected by mirror-
display device 140 in real time. Imaging device 130 may capture an image of the user-
appearance of the first trial. The captured image may be stored, for example, by storage device
123, e.g., as described below. User 111 may then pose in front of mirror-display device 140
trying a second article, and imaging device 130 may capture a second image of the user-
appearance of the second trial. The user may be able to view the second article in real time using
the mirror-display device 140 set to mirror mode. When the mirror-display device 140 is
switched to the display mode, mirror-display 140 may be controlled to display one or more of
previously capturcd images. By virtuc of the capability of mirror-display device 140 to opcrate
selectably in the mirror or display mode, user 111 may be able to compare simultaneously or
scquentially between the uscr-appcearances of the first and sccond trials, as described in dcetail
below.

[0047] In some demonstrative embodiments of the invention, e.g., as shown in FIGS. 1,
2A, 2B, 3A, and/or 3B, controller 121 may control device 140 to display, during the display
mode of operation, a mirror-image of the appearances. However, it will be appreciated by those
of ordinary skill in the art that the invention is not limited in this respect, and that in other
embodiments the controller may control device 140 to display, during the display mode of
operation, any other image corresponding to the appearance, ¢.g., a rotated appearance, a revered
appearance, a substantially non-altered, e.g., frontal, appearance, a rendered appearance, and the

like, e.g., as described below.
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[0048] Device 140 may include any suitable configuration and/or mechanism to enable
selectably operating mirror-display device 140 in the first and second modes of operation. For
example, in one embodiment device 140 may include an array of liquid crystal (LC) elements,
which may change their optical attributes such as, e.g., reflectivity, refractive index and the like,
depending on, for example, a voltage applied to the liquid crystals. For example, applying a first
voltage may result in changing the optical attributes of the liquid crystals such that mirror-
display device 140 may operate as a mirror; and a second voltage may result in changing the
optical attributes of the liquid crystals such that mirror-display device 140 may operate as a
liquid crystal display.

[0049] In another embodiment of the invention, for example, mirror-display device 140
may include a liquid crystal display (LCD) device embedded in a semi-reflective or one-
directional mirror. Accordingly, if the LCD is switched to an inactive mode of operation, mirror-
display 140 may passively reflect sufficient light incident thereon to enable the user to view user-
appearances at reasonable quality and brightness. In contrast, when the LCD is turned to an
active mode of operation, images displayed by the LCD device may be viewed by user 111
because they may be significantly brighter than residual reflections from the surface of the
mirror-display. In other embodiments, the system is implemented in a stand-alone computer,
without the display itsclf, such that the purchaser of the system may supply its own display or
havc configurations where the system is uscd without screens, but remote controlled by
customers mobile devices or tablets, so they can see their appearances in their mobile and remote
controlled the recording.

[0050] Also in some cases the camera can be far from the display, for example, in luxury
brands they might embed the screen in the wall and put the camera with appropriate lenses in a
remote location.

[0051] According to some demonstrative embodiments of the invention, mirror display
device 140 may be implemented by a LCD HD ready mirror TV such as, for example, model No.
32PMR8822/10 available from Royal Philips Electronics, ¢.g., as described at the Internet site
<http://www.research.philips.com/newscenter/archive/2003/mirrortv.html- >. Such a device may
include, for example, a polymer-based organic light-emitting display (OLED). Mirror-display
device 140 may include any other suitable device implementing any suitable display technology.

For example, device 140 may include a nano-emissive display (NED); a plasma display panel
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(PDP); a cathode ray tube display (CRT); a Digital Light Processing (DLP) display; a surface
conduction electron emitter display (SED); a Tablet screen; a flat-panel SED; an Organic
electronic display; electronic paper; a 3-Dimensional display, e.g., a Hologram display; a thin
film resistor (TFT) display; an optical TFT; a Dot Matrix LED screen; an LCD having CCD
capabilities, ¢.g., such that mirror-display 140 may be capable of performing the functionality of
imaging device 130; a paintable LCD; a surface-conduction electron-emitter (SED) display; a
high definition television (HDTV) display; a rear projector display device, and the like.

[0052] According to some demonstrative embodiments of the invention, imaging device
130 may be adapted to capture one or more appearances from a Field-of-View (FOV) in front of
mirror-display device 140. The FOV in front of mirror-display device 140 may include, for
example, a field, area, scene, zone, and/or region in front of mirror-display device 140. For
example, the FOV may include at least part of a field, area, scene, zone, and/or region captured
by mirror-display device 140 when in the mirror mode.

[0053] Although the scope of the present invention is not limited in this respect, imaging
device 130 may be or may include, for example, a CCD camera, a video camera, a camera and/or
camera set-up enabling capturing of 3D-images, e.g., a stereoscopic camera and the like. A
stereoscopic camera may be adapted, for example, to capture a 3-D image of the user-
appearance. The stercoscopic camera may include, for example, two lenses having a distance
between cach other that may correspond to a distance between two human cyes. Accordingly, the
stereo camera may be able to simulate human binocular vision, also known as
Stercophotography, thereby being able to capturc a 3D-image.

[0054] According to some demonstrative embodiments of the invention, station 110 may
be a stand alone unit, which may be located at an appearance-comparison area of a desired
location, for example, an office, a home, or a retail store, ¢.g., apparel store.

[0055] According to other demonstrative embodiments of the invention, station 110 may
be connected, e.g., via network interface 122, to a network, for example, a network 150, thereby
enabling communication between station 110 and one or more other stations affiliated with
network 150 such as, for example, station 160 and/or station 170.

[0056] According to some demonstrative embodiments of the invention, station 110 may
include a network interface 122, which may be adapted to interact with network 150, to send and

receive information from other stations in network 150, as described herein. Such information
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may include but is not limited to data corresponding to images of users captured at various
stations of system 100, for example, station 160 and/or 170, as well as identifying information of
the users to enable secure access to the system, as described in more detail below. Network 150
may include, for example, a local arca network (LAN), a wide area network (WAN), a global
communication network, ¢.g., the Internet, a wireless communication network such as, for
example, a wireless LAN (WLAN) communication network, a Bluetooth network, a wireless
virtual private network (VPN), a cellular communication network, for example, a 3.sup.rd
Generation Partnership Project (3GPP), such as, for example, Frequency Domain Duplexing
(FDD) network, a Global System for Mobile communications (GSM) network, a Wideband Code
Division Multiple Access (WCDMA) cellular communication network, and the like.

[0057] According to some demonstrative embodiments of the invention, one or more of
stations 160 and 170 may be portable devices. Non-limiting examples of such portable devices
may include a mobile telephone, a laptop computer, a notebook computer, a mobile computer, a
tablet computer, a Personal Communication Systems (PCS) device, Personal Digital Assistants
(PDA), a wireless communication device, a PDA device which incorporates a wireless
communication device, a cellular telephone, a wireless telephone, a smart card, a token, a
memory card, a memory unit, and the like. In some embodiments of the invention, one or more
of stations 160 and 170 may be non-portable devices such as, for example, a desktop computer, a
tclevision sct, a scrver computer, and the like.

[0058] According to some embodiments of the invention, system 100 may also include a
control center 190, which may be connccted to stations 110, 160 and/or 170, c.g., via nctwork
150. Control center 190 may receive and store data, which may represent, for example, data
and/or images of user-appearances, received from one or more of stations 110, 160 and/or 170.
[0059] According to some embodiments of the invention, stations 110, 160 and/or 170
may be located at different locations such as, for example, different stores of a retail chain. In
addition, stations 110, 160 and/or 170 may be located at different locations within a building,
e.g., different floors, different sections at the same floor and the like. Such locations may
include, for example, clothing stores, shoe stores, points of sale, concept showrooms,
exhibitions, shopping malls, eyewear stores, cosmetic stores, sport clubs, health institutes, fitness
centers, airports, train stations, coffec shops, restaurants, hotels, homes, and the like. One or

more of stations 110, 160 and 170 may also be used for interactive billboard signs. For example,
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imaging device 130 may, for example, capture images which may be displayed on a billboard
sign (not shown). System 100 may enable user 111 to choose an image to be displayed on the
billboard sign out of a plurality of images of, for example, various previous trials of apparel.
[0060] According to some demonstrative embodiments of the invention, images of user
appearances may be viewed at different locations. For example, imaging device 130 may capture
an image of the first trial. The image may then be sent from network interface 122 via network
150 using signals 151 and 152, for example, to station 160. Accordingly, user 111 may be able to
view the image of the first user-appearance at station 160. Thercfore, user 111 may be able to
view, for example, the user-appearance of the first trial in a first store of a retail store chain, e.g.,
a store associated with station 110; and may compare the user-appearance of the first trial with a
user-appearance of a second trial, which may take place at a second store of the same or an
affiliated chain, e.g., a store associated with station 160; and/or at a different time, ¢.g., one or
more hours, days or weeks after the first trial.

[0061] According to another demonstrative embodiment of the invention, imaging device
130 may capture an image of a user-appearance of a first trial, and send the image via network
interface 122 over network 150 to control center 190, where the image may be stored for later
retrieval. Accordingly, user 111 may gain access to the images of the first trial by accessing any
station, ¢.g., station 160, connected over network 150 with control center 190.

[0062] According to somc demonstrative cmbodiments of the invention, storage device
123 may include, for example, a hard disk drive, a floppy disk drive, a Compact Disk (CD) drive,
a CD-ROM drive, a Digital Versatile Disc (DVD) drive, or other suitable removable or non-
removable storage units.

[0063] According to some demonstrative embodiments of the invention, controller 121
may be or may include, for example, a Central Processing Unit (CPU), a Digital Signal Processor
(DSP), a microprocessor, a controller, a chip, a microchip, an Integrated Circuit (IC), or any
other suitable multi-purpose or specific processor or controller, ¢.g., as are known in the art.
[0064] Input device 124 may include, for example, a keyboard; a remote control; a
motion sensor; a pointer device such as, for example, a laser pointer; a mouse; a touch-pad; a
touch screen, which may be embedded, for example, in mirror-display device 140, or may be
implemented by any other suitable unit, e.g., separate from device 140; a biometric input device,

e.g., a fingerprint scanner, and/or a camera for scanning a face; and/or any other suitable pointing
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device or input device. Input device 124 may be adapted to receive user-identifying data, for
example, to enable, access, e.g., secure access, of user 111 to system 100, as described in detail
below.

[0065] According to some demonstrative embodiments of the invention, user 111 may
provide user commands to input device 124 for operating the imaging device 130. Input device
124 may include, for example, an interface to enable user 111 of system 100 to define
operational parameters of imaging device 130. Controller 121 may receive the inputs from user
111 via signals 131 and control the operation of imaging device 130 accordingly. The user
commands may include, for example, commands relating to the timing for capturing an image,
the positioning of imaging device 130, e.g., according to an automatic tracking algorithm which
may follow, for example, the position of user 111, and/or imaging attributes such as focus,
camera position, capturing angle, dynamic range and the like. The user commands may also
include commands to define image capturing operating modes of imaging device 130 such as, for
example, a video capturing mode, a photographic mode and the like. According to some
embodiments of the invention, imaging device 130 may include a sound input device, for
example, a microphone and/or a sound output device, for example, a loudspeaker. Accordingly,
imaging device may receive audio signals, e.g., voice signals generated by user 111, which may
be recorded and stored, e.g., in storage device 123 and reproduce the audio signals through the
sound output device. The sound output device may be ablc to reproduce any other kind of audio
signals such as, radio programs, compact disc records and the like.

[0066] According to somc decmonstrative cmbodiments of the invention, controller 121
may, for example, set the mode of operation of mirror-display device 140 according to the
command received from user 111. For example, if mirror-display device 140 operates in the
mirror mode, the user of system 100 may provide input device with a switching command, ¢.g.,
by pressing a designated button at input device 124, for switching mirror-display device 140 to
the display mode. Controller 121 may receive the input from input device 124 and may control

device 140 to switch to the display mode of operation, e.g., using signals 141.

According to some demonstrative embodiments of the invention, imaging device 130 may be
mounted in various positions such as, for example, on top, below, or on the side of mirror-

display device 140, thereby capturing an image of a user-appearance which may be an image of a
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given trial of apparel, an image of user 111 with various articles, e.g., furniture and/or posing
with different garments and the like. In some embodiments of the invention, imaging device 130
may capture a user-appearance as it appears in mirror-display device 140, i.e., a mirror-image of
the user-appearance. In other embodiments, imaging device 130 may capture the appearance, and
controller 121 may generate a mirror-image corresponding to the appearance captured by
imaging device 130. For example, storage 123 may store instructions that when executed by
controller may result in any suitable method or algorithm of rotating, reversing, and/or mirroring
the appearance captured by imaging device 130, thereby to generate image data representing
rotated, reversed, and/or mirrored image of the image captured by device 130. According to
these embodiments, controller 121 may control mirror-display device 140 to display, during the
display mode of operation, the rotated, reversed, and/or mirrored image. In other embodiments,
controller 121 may control mirror-display device 140 to display, during the display mode of
operation, an image corresponding to the image captured by device 130, e.g., a non-mirrored,
non-rotated, and/or non-reversed image. In some embodiments, imaging device 130 may not be
visible to user 111, may be located behind display device 140, and/or may be embedded in
mirror-display device 140, which may be or may include, for example, a LCD-CCD device
capable of both displaying and capturing images. For example, in one demonstrative
embodiment of the invention, device 140 may include an array, screen or surface, e.g., including
liquid crystals, to perform the mirror-display functionality, e.g., as described above, as well as
the imaging functionality of imaging device 130, e.g., device 140 may include a mirror-imaging-
display device.

[0067] In some demonstrative embodiments of the invention, one or more of stations
110, 160 and/or 170 may not include image capturing device 130; and/or one or more of stations
110, 160 and/or 170 may not include mirror-display 140. For example, a first station of system
100 may include only imaging device 130, and may not include, ¢.g., mirror-display device 140.
User 111 may use the first station to capture the image of the first trial of the user-appearance,
¢.g., without being able to view at the first station the resultant image of the first trial. User 111
may later view the captured image of the first trial at another station of system 100, which may
include mirror-display device 140.

[0068] According to some demonstrative embodiments of the invention, imaging device

130 may be positioned in a manner enabling capturing of an image and/or a sequence of images,
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videos or the like, of a scene taking place in front of mirror-display device 140. Additionally or
alternatively, imaging device 130 may positioned in a manner enabling capturing an image
reflected from mirror-display device 140. For example, imaging device 130 may be able to
capture an image of user 111 posing in front of mirror-display device 140. While posing in front
of mirror-display device 140, user 111 may check his appearance of, e.g., a first fitting trial of
clothes. According to an input provided by user 111 at input device 124, imaging device 130
may capture the image of the user-appearance which may be, for example, a given trial of
apparel, e.g., a garment and the like. It may be noted that trials by user 111 may also include user
111 engaging with various subjects, which may be located in the vicinity of user 111 such as,
furniture, studio set-up and the like. Accordingly, imaging device 130 may capture images of
user-appearances of, for example, a first trial, a second trial, etc., and may send the respective
captured images to storage device 123 via signals 131 and signals 30. User 111 may be able to
retrieve the captured image of, e.g., the first trial, at a later time, e.g., following the second or
other subsequent trials, and may compare between the first and second or other trial, e.g., as
described below with reference to FIGS. 2A, 2B and 2C.

[0069] According to some demonstrative embodiments of the invention, storage device
123 may be adapted to receive data representing images captured by imaging device 130, and to
store images of appearances and, more specifically, user-appearances of, for example, given
trials of apparcl, capturcd by imaging dcvice 130. Imagcs of given trials of uscr-appcarances may
be retrieved from storage device 123, e.g., by controller 121, and displayed by display 140. User
111 may comparc between the displayed images, c.g., as deseribed in dctail below.

[0070] According to some demonstrative embodiments of the invention, storage device
123 may include data representing, e.g., software algorithms, requiring and/or verifying user
identifying data such as user-1D, password, login-time, bio-metric data and the like to enable
secure access to station 110, as described in detail below. For example, controller 121 may
control mirror-display device 140 to display images corresponding to an identity of user 111,
e.g., based on the identity data provided by user 111. For example, user 111 may provide input
124 with user-identifying input, which may include, for example, a biometric input such as face
recognition, a hand print, a finger print, an eye print, voice recognition and the like. The user-
identifying input may include any other suitable input, for example, a credit card, a personal

identification number (PIN), a password, a smart card, a customer card, a club card, or the like.
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Controller 121 check, e.g., based on any suitable method and/or algorithm, whether the user-
identifying input provided at input device 124 matches with user-identifying data which may be
stored, e.g., in storage device 123 or in control center 190. Software having the capability of
verifying a biometric input may be, for example, "Active ID FaceVision technology" provided
by Geometric Inc. If controller 121 matches the input of user 111 with the stored user-identifying
data, controller 121 may enable user 111 to access data representing, for example, images of
previous user-appearances of user 111.

[0071] According to some demonstrative embodiments of the invention, storage device
123 may include data representing, e.g., software algorithms enabling additional system features
such as, for example, rendering virtual effects on mirror-display device 140. For example,
controller 121 may be able to render an image at mirror-display device 140 of user-appearances
engaged and/or combined with virtual articles such as, for example, clothes, collections,
headdresses, hair cuts, furniture and the like. In addition, controller 121 may be able to render an
image at mirror-display device 140 of user-appearances having different body shapes for
simulating, e.g., weight loss, weight gain of user 111 and the like. For example, user 111 may
choose in a first trial a specific article, such as a suit out of a collection and controller 121 may
virtually adjust the collection to an image of user 111 appearing in mirror-display device 140.
Controller 121 may store the image of the first trial in storage device 123 and may perform the
samc stcp at a sccond trial. Accordingly, uscr 111 of systcm 100 may bc able to comparc
between user-appearances of the first and a second trials of the collection.

[0072] According to somc demonstrative cmbodiments of the invention, controller 121
may provide, for example, image and/or video browsing capabilities, image and/or video replay
functions, which capabilities and functions may be predefined by system 100 or may be defined,
e.g., on-the-fly, according to one or more user commands received from user 111 via input
device 124. For example, controller 121 may be able to retrieve one or more images of previous
user-appearances and display the images on mirror-display device 140 at various sequences. For
cxample, images from previous trials may be displayed in a substantially continuous forward,
backwards, or mixed, ¢.g., randomly-accessible, sequence, and/or may be a stepwise sequence or
in any other sequence. Furthermore, images from previous trials may be displayed
simultancously at mirror-display device 140, e.g., as described below. Controller 121 may also

be able to delete previously captured user-appearances, limit the amount of data which may be
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saved in storage device 123 and the like, and may further control a shape, size, color, etc., of the
image displayed on mirror-display device 140.

[0073] According to some demonstrative embodiments of the invention, user 111 may
use a portable storage device 180 able to store one or more of the captured images. The portable
storage device may include any suitable portable storage device, ¢.g., a smartcard, a disk-on-key
device, and the like. User 111 may download, for example, images represented by, e.g., signals
50, of a first trial of user-appearances from storage device 123, e.g., via a storage interface 125 or
via any other suitable data connection. User 111 may then upload at a later time the image of,
e.g., the first trial, to another location, ¢.g., a home of user 111, or another station of system 100,
e.g., station 170.

[0074] In some embodiments of the invention, station 110 may include more than one
mirror-display device or may include a mirror-display device 140, which may be partitioned
simultancously into two frames as described hereinafter with reference to FIGS. 2A and 2B.
[0075] According to some demonstrative embodiments of the invention, controller 121
may record or store, e.g., in storage 123, parameters characterizing user 111. For example,
system 100 may include a weighing machine, connected to, e.g., storage device 123 via
controller 121. Controller 121 may be ablc to rccord, for cxample, a weight of uscr 111 during,
for example, a trial of an article. Accordingly, user 111 may later retrieve the parameter which
may bc, for cxamplc, the weight of uscr 111.

[0076] Reference is now made to FIGS. 2A and 2B, which schematically illustrate stages
of comparing between appearances using an interactive system in accordance some
demonstrative embodiments of the imvention.

[0077] According to some demonstrative embodiments of the invention, mirror-display
device 140 may be partitioned into two frames, wherein one frame may operate as a mirror frame
192 and another frame 191 may operate sclectably as a mirror and as a display frame. As shown
in FIG. 2A, user 111 may pose in front of mirror frame 192 a first trial, which may be captured
by imaging device 130 and stored in storage device 123. Henceforward, as indicated in FIG. 2B,
user 111 may view simultancously in frame 191 the image of the user-appearance of the first trial
and/or any other user-appearances, ¢.g., user-appearances stored in storage device 123 and/or
received over network 150 (FIG. 1), side-by-side with the normal mirror appearance of a second

trial in frame 192, and compare between the first and the second trial.
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[0078] Reference is now made to FIGS. 3A, 3B and 3C, which schematically illustrate
three, sequential, stages of comparing between appearances using an interactive system in
accordance some demonstrative embodiments of the invention.

[0079] As shown in FIG. 3A, the user of system 100 may view a first trial of a user-
appearance in mirror-display device 140 operating in its mirror mode. Controller 121 may
receive, e.g., from input device 124, a user input, which may include a request to use imaging
device 130 for capturing a first trial of the user-appearance. As a result, imaging device 130 may
capture an image of the first trial of the user-appearance and storage device 123 may store the
captured image.

[0080] As shown in FIG. 3B, user 111 may view a second trial of his user-appearance in
mirror-display device 140, which may operate in the mirror mode of operation. Then, when user
111 desires to view a previous appearance, ¢.g., for comparison, controller 121 may receive a
user input via input device 124 requesting to view the first trial. At this point, as shown in FIG.
3C, controller 121 may change the operational mode of mirror-display device 140 to the display
mode using signals 141. Controller 121 may also control device 140 to display the first trial.
Therefore, by switching between operating modes of mirror-display device 140, user 111 may
comparc the uscr-appcarancc of the sccond trial with the uscr-appcarancc of the first trial and/or
any other user-appearances previously stored in storage device 123.

[0081] Rcference is now madc to FIG. 4, which schematically illustrates a flow-chart of a
method enabling comparing between one or more various appearances in accordance with some
demonstrative embodiments of the invention. Although the invention is not limited in this
respect, one or more operations of the method of FIG. 4 may be performed by one or more
clements of system 100 (FIG. 1).

[0082] As indicated at block 410, the method may include, for example, setting the
operating mode of a mirror-display device. For example, user 111 (FIG. 1) may initially set the
operating mode of mirror-display device 140 (FIG. 1) to the mirror mode. Alternatively, display
140 (FIG. 1) may be designed to operate in the mirror mode by default whenever a new user logs
into system 100 (FIG. 1).

[0083] As indicated at block 420, the method may also include, for example, posing in

front of the mirror-display device. For example, user 111 (FIG. 1) may pose in front of mirror-
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display device 140 (FIG. 1) and check the user-appearance of a first trial of, ¢.g., clothing, shoes
and/or any other apparel.

[0084] As indicated at block 430, the method may also include, for example, capturing an
image of the user-appearance of the first trial. For example, user 111 (FIG. 1) may provide user
command to device 120 (FIG. 1) commanding imaging device 130 (FIG. 1) to capture an image
of the user-appearance of the first trial.

[0085] As indicated at block 440, the method may also include, for example, posing in
front of the mirror-display device in a different user-appearance. For example, user 111 (FIG. 1)
may change one or more items of environment such as, for example, furniture and/or apparel,
pose once again in front of mirror-display device 140 which may operate in mirror mode, and
view a second user-appearance.

[0086] As indicated at block 450, the method may also include, for example, switching
between operating modes of the mirror-display device. For example, user 111 (FIG. 1) may
switch mirror-display device 140 (FIG. 1) between the mirror and the display mode.
Accordingly, user 111 (FIG. 1) may be able to compare between the user-appearance of the first
trial, and/or any other user-appearances, e.g., user-appearances stored in storage device 123
and/or rccecived over network 150 (FIG. 1), and the uscr-appcarancce of the sccond trial.

[0087] According to some demonstrative embodiments of the invention, user 111 (FIG.
1) may indicatc, and/or station 110 (FIG. 1) may bc ablc to storc, c.g., automatically, for cach
trial parameters, e.g., including shopping parameters, such as, for example, name of store,
address of store, price, time and/or date of trial of apparel, name of salesperson, and the like.
User 111 (FIG. 1) may, for example, store the captured images of user-appearances in a
removable or portable storage device, ¢.g., as described above with reference to FIG. 1, and may
later review images of user-appearances while being able to ascribe every image to, ¢.g., a
specific store and the like. In addition, user 111 may define, and/or controller 121 (FIG. 1) may
be able to generate, and/or store in storage device 123 reminders, for example, alarms about, ¢.g.,
discounts, end of scason sales and the like.

[0088] We now present discussions relating to embodiment of using an image captured
by a camera, ¢.g., a digital still or video camera, and manipulating the image such that when it is
projected on a screen it resembles a mirror image, i.¢., an image the user would have seen if the

screen was actually a standard mirror.
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[0089] Figure 6 is a schematic illustration for an understanding of the following
embodiments, which includes a digital screen 640, a camera 630, and a computerized image
processor 645, that could create a convincing mirror experience. In an ideal situation, the camera
would be able to move on a parallel plane behind the screen, in correspondence with the user’s
eye location to create a convincing eye-to-eye look experience. However, it is not practical to
locate a camera behind a regular screen, simply because it will block the camera’s view. In
theory, it is possible to overcome this problem by using a semitransparent screen or multiple
pinholes with multiple cameras, though it may be too expensive and complex to implement. A
simpler solution is to place the camera above the display screen and manipulate the captured
image so as to mimic a mirror. Examples for the appropriate manipulations are provided below.
[0090] An adaptive FOV is required in order to compensate for the changes in the
distances between the user and the screen, so that the user will see his image at the same size,
just like in a mirror. According to one embodiment, this is solved by using the camera’s zoom
{(digital and/or mechanical). Traditional cameras have fixed FOV or mechanically tunable FOV.
In order to create an adaptive, i.e., continuously variable, FOV the system needs to manipulate
the resolution, or to control the camera zoom and focus in real-time, based on user tracking.
[0091] Additionally, the image needs to be flipped vertically, to support the right-to-left
behavior of the mirror. This image transformation may be performed relatively easily by
manipulating the pixcls addresscs of a digital imagec.

[0092] As explained with respect to Figure 1, the mirror can be smaller than the user and
still show a full body reflection. This can be achieved in combination of proper selection of FOV
and proper selection of the size screen. The idea is to project an image on the screen, which has a
FOV giving the perception that the user sees a reflection at double the distance to the mirror,
such that the entire body is visible even if the digital screen is smaller than the height of the user.
This is exemplified by images A, B, and C in Figure 6, showing an image of the user captured at
different distances to the mirror, but showing the user’s body at the same size by, among others,
manipulating the FOV. In some embodiments, the image resolution also changes according to
the user’s distance to the mirror. For example, for close distances, one embodiment may use an
array of cameras and the image manipulator would use stitching to reduce image distortion.
[0093] In order to support three dimensional imaging, the setup will require two cameras

at a distance corresponding to the distance between the user’s eyes, or one camera with two
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effective virtual points of view. A convincing 3D experience will also require the
implementation of an adaptive closed-loop method that can change the creation of a 3D image as
a function of the distance. When the user looks at his reflection in the mirror he sees himself in
3D, although when he approaches the mirror or walks away, the angle from his eyes to his
reflection changes, which also changes the depth of the 3D image.

[0094] As explained with reference to Figure 6, it may be too complex or expensive to
place the camera behind the display at eye level. Therefore, in the following embodiments a
practical method is provided to implement the ideal system described above with a fixed-
mounted camera/cameras located at the perimeter of the screen and facing the user. The main
challenge is how to compensate for the image distortions adaptively and in real time, so as to
create similar user experience as we would get in the ideal setup. Figures 7 and 8 show some
examples of the challenges of using the practical setup with the camera placed above the digital
screen, i.¢., not corresponding to the user’s eye level.

[0095] Figure 7 depicts what happens when the user approaches the mirror or moves
away from it when using a camera mounted above the screen and pointed horizontally.
Assuming the system is calibrated to central dynamic range, when the user is far the image is
smaller and higher (scenario C in figure 7) and when the user is closer to the screen (scenario A)
the image of the user is larger and the FOV of the camera cuts the image of the user.
Additionally, when the uscr approaches the screen, a projection distortion becomes noticcable,
meaning that the user will not feel as if he is looking at himself in a mirror.

[0096] To cnablc capturing the cntirc body of the uscr at any distance, in onc
embodiment the camera is located at the top of the screen and tilted downwards to allow
maximum dynamic range of the user’s movement in front of the screen. As depicted in Figure 8,
because the camera is tilted downwards, the projection distortion is much larger and noticeable.
The closer the user is to the camera, the more distorted his image becomes. The nature of the
distortion is mainly projection distortion — the user look shorter and the upper body looks larger.
In this configuration the image of the user also got smaller as he was further away from the
screen. On the other hand, the effective/usable FOV of the camera will cover a larger area in
front of the screen, and will allow the user to get much closer to the screen and still see an entire

body image.
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[0097] To enable generating a convincing (augmented) mirror experience from a camera
a located in front of the user and in spatial offset from the screen, a computerized method is used
to manipulate the captured image prior to its presentation on the screen. The computerized
method may operate in real time or not in real time, depending on the operational mode of the
screen.

[0098] The computerized method receives as an input the image captured by the camera
and performs a transformation of the image to correct the point of view and field of view of the
camera to fit with the view point that would occur with a conventional mirror. That is, when the
user moves closer or further from the mirror, the view point that would have been reflected in the
mirror would have been different from that captured by the camera. Embodiments of the
inventive computerized method incorporate an adaptive POV (point of view) and Adaptive FOV
modules based on tracking the position of the user.

[0099] Specifically, attempting to solve the virtual mirror problem by only flipping the
image vertically as was proposed in the prior art is insufficient to create a mirror experience.
When using a camera, once the user gets closer to the camera/screen the user’s image becomes
larger, and vice versa, as opposed to a conventional mirror where the user will always see
himsclf roughly at the samc sizc with a bit of a diffcrent FOV, regardlcss of his distance from the
mirror. In addition, getting closer to the camera introduces image distortion that needs to be
corrccted in a much morc advanced computcerized mcthod. Performing an adaptive POV and
adaptive FOV prior to displaying the image on the screen results in an image that mimics a
reflection of a mirror positioned at the location of the screen. Moreover, to obtain an even more
convincing mirror experience, the following features may also be incorporated.

[00100] According to one embodiment, the computerized method further performs
dynamic adaptive image stitching of images obtained from a plurality of cameras. According to
this embodiment, the system incorporate multiple cameras, e.g., positioned at different locations
and/or based on multiple technologies/characteristics, so as to improve the image resolution,
accuracy of the image, extend the FOV of a single camera, reduce distortion for different users
and different orientation of user, and create a better model for the user body mesh to compensate
the camera’s distortion. For example, because the image loses resolution as the user moves away
from the screen (fewer pixels capture the user’s image), it make sense to optically zoom and

refocus the camera. The problem is that it comes at the expense of shrinking the camera’s FOV.
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In order to improve resolution while maintaining FOV, a stitching or dynamic zoom can be
implemented concurrently.

[00101] As mentioned in the preceding paragraph, to properly convey a mirror experience,
the system may further implement an adaptive optical zoom. The adaptive optical zoom
enhances the image/video’s quality/resolution, based on distance tracking, i.e., continuously
tracking the distance to the user. In addition, it reduces the asymmetric distortion that can occur
if the camera is mounted on the side of the screen.

[00102] In order to ensure the accuracy of the image transposition, the platform can be
calibrated in discrete pointers and the computerized method can interpolate and extrapolate the
correct transformation on different positions in front of the screen. According to one
embodiment, the projection distortion can be calculated in an analytical way based on user
tracking and camera location. According to another embodiment, the image distortion is
measured in front of the screen, and this measurement information is used instead of direct
projection calculation.

[00103] The computerized method is optimized to reduce delay as much as possible by
using, ¢.g., parallel computing and/or calculating the transformation per distance beforehand
offlinc, such that when a distancce to a uscr is mcasurc, the mapping transformation is rcady
upfront. According to another embodiment, a straightforward approach is used without
calibration, by analytically crcating a projcction transformation per uscr’s calculatcd/measurcd
point of view.

[00104] The following is a high-level description of the modules that together provide the
mirror image transformation. The video acquisition module performs: grabbing the video,
making video enhancements, camera optimization setting and control to get the best video
quality under the available hardware limitations. The geometric measurements module measures
or estimates any combination of distance to the user, the user height, identifies eye position and
head pose, performs 3D body mash estimation, etc. The camera control module sets the camera
for image/video quality and max resolution. In case of multiple cameras, optimization on FOV to
get the max resolution will be done based user distance from cach camera.

[00105] The geometric transformation module takes the video frame by frame, and the
relevant user geometrical position/orientation information, and maps the raw images to the

correct location and fills the blind pixel if there are any. For example, the geometric
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transformation is performed to match the eyes as if the user is looking at the mirror. That is, the
computerized method calculates the right geometric transformation to distort the input video
such that the user will look at himself and will feel that he is looking at his own eyes. This
transformation is useful in other situation as well. For example, when performing video
conference using computers, since the camera is positioned above the computer monitor or
screen, the resulting image always shows the user looking downwards, since the user is actually
looking at the computer monitor and not at the camera. Using the disclosed geometric
transformation is such a situation would result in an image of the user as if he was looking at the
camera, when in fact he is still looking at the screen. This would result in a more personalized
conference environment. In the video conferencing application the geometric correction is
similar to the mirror application though flipping image left right is not required.

[00106] The mapping transformation module can be implemented using various
embodiments. According to one embodiment, a scaling approach is used, wherein geometric
assumptions are used to make scaling correction per distance to the user, so as to match the size
of the image that the user would see in a mirror. According to another embodiment, an image
projection and scaling approach is used, wherein based on user distance, spatial offset and eyes
location per distance and offset, projection transformation error between user/user-eyes and
camera location is calculated or measured. Additional transformation can be made to correct
optic distortion.

[00107] According to yet another embodiment, a registration approach is used, which has
been shown to providc rather accurate results. According to this approach, the transformation is
pre-programmed based on offline true registration technique of raw image from
offset/projected/back oriented camera to an image that was taken in front of the user when the
user cyes are staring at the camera. Reference image can be generated from one multiple cameras
with stitching. For example, a reference camera will be located in a similar height and distance
that will reduce most optic distortion, ¢.g., at eye level and 2-3m from the user. The registration
will yield the best transformation to match the eyes and the full body based on multiple pointers.
In one example, multiple pointers, ¢.g., white dotes, on a 2D or 3D calibration target, ¢.g.,
human/doll target will form a two-dimensional grid around central body. For example, circular
stickers can be placed on the legs, on the chest, on the shoulders, on the eyes, etc. To improve

accuracy, this registration can be repeated for multiple user locations/positions in front of the
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screen to account for, e.g., multiple spatial offsets from broadside, multiple heights, multiple
distances, etc. For ecach location, the best mapping possible is created, assuming multiple
distortions (projection, barrel, fisheye, or any combination, etc.) that can be corrected with
multiple registration techniques (e.g., projection, affine transformation, similarity, polynomial, or
any combination, etc.).

[00108] The above-described embodiments can be implemented in conjunction with the
following further enhancement. Image stitching can be used with multiple cameras that are
located so as to improve resolution quality, to minimize distortion from single camera, or to
increasing field of view. Image stitching element will be integrated stitching based on user
geometric location. Each camera will have its own transformation correction since the offset
relative to the virtual eye location will be different. The multiple cameras can also be used to
generate three dimensional view to improve the user experience.

[00109] A three-dimensional infrared (3D IR) image can also be generated. Such an image
can be used to generate an accurate virtual model of the user, which can then be used to allow
API for virtual dressing and augmented reality. Using augment reality, one can change the
background, insert objects, perform virtual dressing of different clothes, etc. This may also be
used to analyze the user body language and link it with the augmented reality applications,
virtual dressing applications, gaming, video conferences, ctc.

[00110] Since the system records the image, cither still or vidco, various analytics can be
performed on the images. For example, video analytics and/or store analytics can be used to
collect information on the user or the store performance, e¢.g., how many times he smiled, did he
enjoy the experience, estimated age, sex, ethnic origin, etc. Various inputs can be used for
behavioral analysis platform that can help to integrate the eComerce into the real try-on
experience, or as add on to any other application. For example, the system can analyze the user
try-on item/items and linked it with the shop inventory, 3D printing, and the eComerce web,
c¢Comerce stylist, social network, ctc.

[00111] Reference is now made to Figure 9, which is a block diagram of an embodiment
of the invention which performs image transformation to generate an image that mimics a mirror.
The various modules of the system illustrated in Figure 9 can be implemented on programmed
general purpose computer, DSP, CPU, GPU, Camera DSP/ASIC, Screen DSP/ASIC, standalone
computing device, FPGA card, DSP device, ASIC, cloud parallel computing, etc.
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[00112] Block 930 represents one or more cameras 1:n, which stream the images to the
image grabber module 932. Block 930 may include still and/or video cameras, IR camera, two
and/or three-dimensional camera arrangements. A range finder, e.g., electroacoustic or electronic
range finder, may also be included.

[00113] The image grabber module 932 captures the streamed images from block 930, and
may apply filters to improve the image quality. Additionally, it may perform cropping or image
resizing as needed for optimization of the image. If multiple cameras are used, the grabber
module 932 applies image stitching as needed for better quality or wider cffective field of view.
[00114] The trigger event module 960 is a parallel process that can get its input directly
from the image grabber module 932, although it can also get the images after the eyes-match
module 934. The input can be optimized in size, bandwidth and rate to perform the required
functionality. Examples of clements that can reside in the trigger event module 960 include the
following. Identify that a user is standing in-front of the camera 930, e.g., based on background
subtracting and changes in a predefine zone, pattern recognition, etc. Measure the distance to the
user by, e.g., correlation between stereo cameras, 3D IR camera, etc. According to another
embodiment the distance to the user is estimated using a single camera measurement, by making
some gecometrical assumption, c¢.g., the uscr is roughly standing in front of the mirror and on a
flat floor, so that the distance, the user height or the user theoretical point of view in a mirror, for
cxample, can be deduce from mcasuring the location of the uscr’s shocs and the uscr’s special
offset from the screen broadside.

[00115] A face recognition module may be included in order to case the user interface
identification. In operation, after registration the platform should save the information for each
user, and once the user is recognized by the system, the system can upload the user’s data, make
updates, suggest items, etc. With face recognition the user doesn’t have to identify himself,
which saves time and enhances ease the use. The face recognition can be the trigger event for
automatic recording of the apparences. In some embodiments, the length of the recording of
cach session is pre-defined and may start once the face recognition is successful. In other
embodiments remote control technics can be used as trigger, such as a function in a mobile
application or dedicated tablet/mobile/other remote control devices.

[00116] Other clements that can reside in the trigger event module 960 include video

analytics (to create meaningful feedback, e.g., estimate age, sex, mood, other popular items,
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etc.), item recognition (so that the system can easily link the try-on items into the store, enhance
inventory and eComerce platform for better recommendation and faster checkout and inventory
planning), and gesture identification (for seamless user control without an input device).
[00117] The eyes-match transformation module 934 performs the image transformation
prior to display on screen(s) 940. It gets as an input the image from the grabber module 932, and
in addition, may receive the calculated distance or distance and height or actual user point of
view. The eyes-match transformation module 934 calculates the required mapping. The required
mapping can be calculated directly based calculation of the projection angle difference between
camera and user theoretical point of view, e.g., matching the required image scale and
positioning. Alternatively, a true-match approach that utilizes factory calibration process can be
used to create a very accurate transformation between the camera and calculated point of view at
discreet locations in-front of the mirror. Additionally, the base images and transformation that
created per other one or more parameters, for example, distance, height, pose, measurements
done 1n the factory, or real time when the user is standing in front of the screen, may also be
used.

[00118] Based on user distance or the combination of user distance and eyes point of
view, the eyes-match transformation module 934 creates interpolation of the transformation at
any location in front of the camera. Since the distance of various parts of the user’s body to the
camcra is not uniform, the projcction distortion crecates cffect where closcr body parts, likc the
head, are imaged by more pixels than far body parts, like the legs. Consequently, the user
appcars with shortcd legs and large head, i.c., closcr body parts appcar larger and further body
parts appear smaller. This mapping is not a linear, i.e., each pixel represent different area length
and width (dx,dy), so pixel filling/under sampling decimation will have to be performed to
maintain the axis proportion. Filling approach can be any interpolation (near, linear, cubic,
polynomial etc.) or more complex filling from different camera projection. For example, cameras
from above and below the screen can complement and better estimate the missing pixels or the
correct eye orientation. Additional option is to perform some of the analysis in direct optic
(special lens/prism) that will correct most of the projection distortion and will improve the
resolution. Some of the resizing issue that affects the quality can also be compensate optically by

mechanical zoom.
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[00119] An optional virtual dressing/augmented reality module 936 can be included to
enhance the user’s experience. Module 936 gets its input from the EyesMatch module 934 or
from the recording module 938. The EyesMatch module 934 performs a transformation of the
image and will be explained in further details below. The EyesMatch module 934 can be used in
various applications other than the mirror, such as for video cams, video conferences, etc. In
addition, module 936 can get input elements to render from the CPU that maintains an active link
with the inventory, a database, a 3D printing, eCommerce data base etc. Using the input data,
module 936 can render digital images to be merged with the transposed image. For example,
module 936 can be used to change an item’s color based on actual try on and available inventory
or user customization. It should be appreciated that module 936°s rendering is different from
regular virtual dressing, in that module 936 performs the rendering on an item that is imaged
while on the user’s body. Thus, for example, rendering the item in different color does not
change the physical appearance of the item that the user is wearing, but only its color.
Consequently, the user can feel the actual item on his body, see how it actually effects and
changes his body shape and appearance, view actual folds and stretches, etc. Module 936 can
also be used to add accessory to actual user’s image or add true virtual dressing capability to the
platform. Similarly, module 936 can be used to augment the background to change or create
different environments to match the item the user wear, ¢.g., beach background for bathing suit,
night club background for night drcss, ctc.

[00120] The video/stills recording module 938 receives its video/stills from the camera
grabber 932 dircctly, from the EycsMatch module 934, or from the virtual dressing augmentced
reality module 936. In addition, it gets control signals from the control module 962, that indicates
when to start/stop recording, what information to store per user, and on what video/stills to
process off line additional transformation/augment, reality/virtual dressing/quality enhancement,
ctc. The method that can be used for the recording without loading the system resources
(CPU/BUS/GPU) can include encoding/decoding capabilities in the GPU cards.

[00121] In addition to having a local copy of the video/images in the Mirror Memory
(station), the images can be automatically replicated to a Cloud Service and can be encoded
automatically for any necessary size.

[00122] The recording process can also modify the frame rate, the compression, the

cropping, /change the formats, and modify video and color effects.
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[00123] Other than recording, optionally the system can provide live streaming of the
Mirror video. For example, the system will be able to show on the web in real-time streaming
from any mirror, meaning that any device will be able to watch the streaming, including mirror
to mirror.
[00124] Control module 962 controls the operation of all of the other modules. The control
module 962 configures all of the hardware and software elements in the system, including the
cameras 930, screen 940, DSP, etc. Control module 962 includes an interface, serving as a link
between the local station and the cloud base eComerce 950, other web applications 952,
smartphone applications 954, etc. The information that will be recorded on the recording module
938 can be delivered to the user immediately by wireless signals/IR/wire, or can be delivered by
the user authorization to a cloud base application like Facebook, Google, or other, or to the
company server that can be linked to the eComerce application.
[00125] The factory calibration module 964 is utilized when the transformation relies on
actual image transforms. The camera to screen geometry orientation can be determined/measured
in the factory, or can be measured in the field, and offsets can match the calibration with the
factory condition. In addition, correction can be matched to height or angle of the mirror setup
rclative to the floor. The calibration proccss may be implemented as follows. The first step is to
create a mirror reference of how the image should look like in the mirror at different discrete
distanccs, spccial orientation, diffcrent cyces reflection location (i.c., theorctical point of vicw).
The reference can be taken in multiple ways:

1. As illustrated in Figure 10A, the camera 14 is located at the location of the
“supposed” mirror and at the user’s eye height or close to it. A user or a doll with pointers (e.g.,
white sticker dots 10) is positioned at a distance from the camera, such that it will eliminate most
of the camera distortion when looking at the camera. The scaling of the image can be matched
and cropped to represent true size of a supposed reflection at a mirror, or slightly smaller. That
is, the generated reference image should match the true size of the user on a mirror placed at the
camera location, or smaller to fit the screen if preferred (depend on the size of the screen).

2. In Figure 10B, a user or a doll with the pointers is positioned in-front ofa
conventional mirror 12. The camera is positioned at the location of the user and located at eye
level of the user, and images the reflection in the mirror. The reference image can also be taken

with an array of cameras, e.g., in front of the user in a vertical line, to eliminate distortion.
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Thereafter, the multiple images are stitched to get a uniform image with high resolution and low
distortion. Google glasses can also be an option for calibration in this scenario. The user/target
with the camera will take a picture of himself in-front of a regular mirror. Since the FOV is
fixed, the only thing that needs to be done is resize the image for true size.

[00126] Once the reference image is obtained, another image is taken by placing the
camera at its actual service location, ¢.g., above the screen, which will be referred to herein as
the actual image. Then a registration of the reference and actual image is performed, by matching
the pointers on the actual image to those of the references image. From the registration
information, the transformation that can best bring the distort image to the right eyes and body
orientation is extracted. Also, based on actual installation geometry in the field, offsets or
correction to the transformation can be added. Based on user distance and eyes point of view, an
interpolation of the transformation at any location in front of the camera can be create.

[00127] Figure 11 is a block diagram illustrating a process according to an embodiment of
the invention, which can be used in the systems described herein. The process begins at 1100,
with a factory calibration procedure, which can be implemented using the followings steps as
one example. A calibration target is selected, e.g., a doll, a user, a board etc. Target pointers are
then placed on the target, for example stickers 10 illustrated in Figure 10A. The camera is then
mounted at its service location, e.g., above the screen and tilted down as illustrated in Figure 8,
and is sct to capturc thc maximum rangc. Snap shots of the target arc taken at multiplc locations
(i.e., distances, heights, literation offsets, etc.). On the other hand, for simplicity, taking images
at multiple distances along the central virtual line in front of the screen would suffice. Onc or
more reference images are then obtained by, for example, either of the methods shown in Figures
10A or 10B. As one example, the camera is positioned at eye level at the same location of the
screen. Then one or more snapshots of the same target are taken, using the same allocated
pointers. If only one image is taken, it should be taken at a reasonable distance to avoid camera
distortion. If multiple reference images are taken, they should be taken at multiple distances so as
to capture the small changes occurring when user approaches the mirror. Note, however, that if
multiple target and multiple reference images are obtained, it would be advisable to take them at
the same distances and same positions, to generate better transformations. The reference images
can be resized to represent a true size on the screen, i.e., to mimic the size that would be reflected

in a mirror positioned at the location of the screen.
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[00128] Once the target and reference images are obtained, the distorted target images that
were taken from the tilted camera are registered to the reference image(s) using the pointers, so
as to represent how the user would appear at a mirror positioned at the location of the screen.
The output of the registration is a transformation operator, ¢.g., a set of pointers, each having two
coordinates: one in the input image and one in the reference image. Various transformations can
be tested over multiple target and reference images. For example, multiple distortion functions
can be applied to get the best matching performance. The principle functions would be
projection, resize, XY translation (offset) and lefi-to-right flip. The best transformation
combination is selected and mapping transformation is created for each calibration point. This
mapping transformation is the factory calibration according to which live images in the field
would be transformed to mimic a mirror image. It should be appreciated that the mapping may
include different transformations for each pixel or each section of the live image, so as to provide
the best representation of a mirror reflection.

[00129] As can be understood, step 1100 can be implemented in the factory, prior to
shipping the system. On the other hand, this procedure may also be done in the field, especially
when the camera and the screen are provided as separate elements, such that in different
situations the camera may be positioned at different locations with respect to the screen. In such
circumstances, it may be beneficial to supply the system with a calibration target, ¢.g., a doll ( 3d
targct ) or board with calibration markings (2d target) , such that the uscr may be able to perform
the calibration in the field using a standard target. The system would then be pre-programmed to
perform the calibration proccss and gencrate the transformation mapping in the ficld.

[00130] Once the system is installed in its service location, the process is at step 1105,
wherein live image or video of a user is obtained and grabbed by, ¢.g., a frame grabber. At the
same time, the user’s location is measured, such that the user’s point of view is determined. This
can be done using IR measurement technology, or using available sensors, such as, ¢.g.,
Kinect®, available from Microsoft®. At step 1115, if needed, optionally a scaling factor is
applied to match the screen size and user height.

[00131] At step 1120 the appropriate transformation mapping is selected, or a standard
factory calibrated mapping is interpolated to create the correct mapping for the user’s particular
location in front of the screen. The transformation mapping is then applied by the EyesMatch

module to the live video. In this context, the term “live” also refers to a video feed that was
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grabbed by a frame grabber and may reside in a buffer prior to being sent to the monitor screen
for presentation. Also, if needed due to the transformation, at step 1125 missing pixels are filled
in by interpolation technique. At step 1130 the image is sent from the buffer to the screen to be
displayed. It should be appreciated, that due to fast processors available commercially, steps
1105-1130 can be performed in real time, such that the user cannot perceive any delay in
presenting the image on the screen, which is referred to herein as “real time” or “live”
presentation.

[00132] The EyesMatch module can be used to provide a more natural environment that
more conform to daily interaction. For example, when making a video call using a PC, such as
by using Skype®, since the camera is normally positioned above the monitor, the caller often
seems to look away from the camera, since the caller is actually looking at the screen. This
provides an unnatural conversation, since the callers are not looking at cach other when talking.
The EyesMatch module can be used in such application to apply a transformation such that the
image displayed on the monitor appears as if the caller was looking directly at the video cam,
even if the caller was actually looking at the screen, and thus away from the video cam. The
transformation can be done ecither at the sender or receiver’s computer. For example, a user
using Skype® may have EyesMatch module installed on his computer, such that whenever the
video cam is activated for a video conference, the EyesMatch module intercepts the signal from
thc vidco cam and applics the transformation prior to allowing the vidco to strcam to the other
user via the Skype application. When the other user receives the video signal, it has already been
transposcd such that the other uscr sces the image as if the caller is looking dircctly at the vidco
cam. The same can be implemented is standard video conference systems, such as WebEx,
Polycom, etc.

[00133] Figure 12 is a block diagram illustrating modules and processes to perform the
calibration and image transformation according to an embodiment of the invention. Block 1230
represent the image acquisition module, which may include one or more still or video cameras,
an IR camera or distance measurement sensor, a 3D camera arrangement, etc. Module 1232
controls the camera optimization settings, ¢.g., to obtain the proper FOV, image the proper zone
in front of the screen, set focus and/or resolution, etc. Module 1260 is the trigger event module,

which can be used to identify the presence of a user in front of the screen and start the image
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acquisition and transformation process. At other times, the system can be set at idle, showing
only a background image on the screen until a user is detected.

[00134] Brace 1360 encompasses the calibration procedure, which will be described
herein for a system configured for a field installation wherein the camera 1230 is positioned
above the display screen 1240, as also exemplified in Figure 1. The calibration 1260 can be
performed in the factory prior to shipment or in the field after installation. At 1261 a target with
pointers is positioned and at 1262 one set of reference images are obtained (using, ¢.g., camera at
eye level and looking forward) and a corresponding sct of input images are obtained (e.g., using
the camera at its field installation position above the screen and pointing downwards. At 1263
pointers from each input image are matched to corresponding pointers in corresponding
reference image. So as to generate transformation vectors. Depending on the quality of mirror
representation sought, optionally the vectors corresponding to areas around the eyes of a user are
fine-tuned at 1264.

[00135] Using the matching of the pointers of the input images to the reference images, at
1265 the transformation parameters that lead to the best image matching can be determined and
selected. The parameters that can be used for the transformation include the following. A highly
effective transformation parameter is a tilt transformation. Tilt transformation corrects the
distortion in the image caused by the camera being tilted downwards. The tilt transformation
modifics an input imagc takcn with the camcra looking downwards and transforms thc imagc to
appear as if the camera was pointed straight horizontally (Video engine can also correct azimuth
crror). Another transformation paramcter is clevation translation. The clevation spatial
translation transformation linearly modifies offset in an image taken with a camera positioned
externally to the screen, e.g., above the screen, and transforms the image to appear as if the
image was taken from the screen location at the user’s eyes level (match the eye height to the
image in the screen height) Horizontal translation can also be apply to correct missalignments
between the camera and the center of the screen). Another important transformation for
mimicking mirror is scale. As explained above, in an actual mirror reflection the user sees very
little change in body image size as the user gets closer to the mirror. Conversely, in a camera
image the size changes considerably with distance to the camera. A scale transformation reduces

the effect of size change with distance to the screen, so that the user sees almost constant size of
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himself in the screen, regardless of distance to the screen. Depending on the position and FOV of
the camera, an x-y translation of the image may also be required.

[00136] In practice, it has been shown that performing tilt, elevation, and scale translations
provides a rather convincing image that only needs to be right-to-left reversed to very effectively
mimic a mirror reflection. For further improvements, one may also use barrel-effect
transformation and fish-eye transformation. Additionally, one may add depth perception to the
projected image by adding lighting and shadowing, either artificially by operating on the
intensity and/or hue of the image pixels, or physically by controlling illumination elements such
as LED’s strategically position about the screen or the user. Moreover, a 3D effect can be created
either with the use of 3D glasses or using glasses-free 3D technology. In glasses-free 3D
technology different sets of images are projected to each eye. Since in the embodiments
described the distance to the user and the location of the user’s eye are measured or estimated, it
makes it easier to project a 3D image to the user by projecting different sets of the images to
each of the user’s eyes.

[00137] At step 1266 a transformation mapping is generated and stored. This
transformation mapping will be used at 1234 for transforming live video feeds from imaging
1230, utilizing the estimated distance to the user. Depending on the transformation mapping
operation, pixel filling may be needed. For example, using a camera on top of the screen and
tiltcd downwards would rcquire tilt and clevation transformations which would provide an imagce
that can be enhanced using pixel filling. This can be done at 1237, and the resulting image would
be presented on the screen at 1240. Applying the transformation and pixcl filling onto live vidco
feed can be easily done in real time using the appropriate processing capacity.

[00138] Figure 13 illustrates another embodiment, wherein calibration and transformation
mapping is performed in the field after installation of the system. In the example of Figure 13,
camera 14 is positioned above video screen 12 and is tilted downwards. The camera 14 and
screen 12 are in communication with and are controlled by controller 18. The user is provided
with an input device 16, which may be in communication with controller 18 using wired or
wireless technology. The user stands at an appropriate location, e.g., 2-3 meters from the screen
12, and enables the calibration process by, e.g., entering a “calibrate” command from the remote
input device 16. During the calibration process, a live video stream is fed from camera 14 to the

controller 18, and the controller “flips” the image about a central vertical axis (left to right) prior
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to displaying it on screen 12. Using the input device, the user acts on the various transformation
functions. For example, the input device may include input buttons for correcting tilt, clevation
and scale, as schematically illustrated in Figure 13. The user’s input commands are transmitted to
the controller 18, which then applies the transformations in real time to the video feed, such that
the image is changing in real time in front of the user. The user may change the amount of each
transformation function until the user sees a convincing image in the screen, at which point the
user may press an input button indicating that calibration is completed. The controller 18 then
saves the appropriate calibration parameters and uses these transformation parameters for all
future live video feeds.

[00139] Another feature illustrated in Figure 13 is distance calculation. Since the position
and tilt of the camera 14 with respect to the screen 12 are known (e.g., due to fixed bracket
attaching the camera to the top of the screen), the image captured by the camera 14 can be used
for triangulation and distance calculation. For example, when a user appears in a frame of a live
video stream captured by camera 14, triangulation to the tips of the user’s shoes can be
performed in order to calculate the user’s distance to the screen 12. This operation can be done
every fixed number, n, of frames, such that the user’s distance from the screen can be
continuously updated to capture user’s movement. The background can be updated once there is
no user in front of the mirror — adaptive background method.

[00140] A further featurc illustrated in Figurc 13 is the usc of lighting to crcate depth
and/or atmosphere. Specifically, several light sources 17, e.g., LED arrays, can be placed at
diffcrent locations about the screen 12, and be controlled by controller 18. The light sources 17
can be operated so as to create more depth in the image, ¢.g., adding shadows and brightly
illuminated areas. The light sources 17 can be of different colors, so as to improve the existing
lighting and create the appropriate overall “temperature” of the displayed image. The light
sources can also be tuned according to the distance to the user, so as to create consistent image
and remove artifacts created by the store’s illumination. Alternatively, or additionally, color and
lighting changes can be done by the controller directly on the digital image received from the
camera 14. For example, color transformation can be used to enhance the mirror appearance of
the image, e.g., operate on parameters providing an image that is: glossy, crisp, sharp, mat,
metallic, etc. The controller 18 can also add virtual spot of lights and/or shadows on the image to

create more depth to the image. Also, an anti-reflecting coating is provided on the front of the
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screen so as to remove and reduce reflections that are normally associated with flat panel
displays. The LED Array can be connected to light sensor, and/or to light temperature sensor,
and can be predefined to stay in particular levels of light and light temperatures, and will adjust
automatically.

[00141] According to further embodiments, 3D imaging is implemented with two cameras
at a distance D between each other. Distance D is calculated as an average distance between
human eyes, generally referred to as interpupillary distance (IPD), which for adults is around 54—
68 mm. The transformation will be calculate from registration of image obtained from the input
camera at a distance D with an image obtained from two reference (base) cameras at a spatial
distance that is also similar to the distance between to user eyes. The base for registration can be
taken using a Kinect® or any IR 3D camera. Google glasses can also be an option for calibration,
wherein the user/target wearing the Google glasses will take a picture of himself in front of a
regular mirror. Since the FOV is fixed, the only thing that needs to be done is resize the image
for true size. An image transformation module, such as controller 18, can also apply image resize
for zoom in/out to allow the user to fit the image to the screen or to focus on some part.

[00142] As can be understood, while some of the above embodiments relate to building
the transformation mapping by registering images or other empirical methods, alternatively
direct calculations of the distortion between camera and theoretical user point of view can be
performed bascd on analytics. Using analytics voids the nced for any registration procedurc.
Instead, analytical mapping transformation is created to correct for the distortions.

[00143] Yct another featurce illustrate in Figurc 13 is the usc of the Interncet or the cloud for
providing services relating to the transformation and mirror presentations. For example,
according to one embodiment, the transformation can actually be performed in the cloud, ifa
sufficiently fast connection exists. In such a case, the feed from the camera 14 can be fed to
server 181, which applies the transformation and sends it back to controller 18 for display on
monitor screen 11. According to another embodiment, the images from camera 14 or
transformed images from camera 14 can be stored in the cloud and streamed to devices, such as
smartphone 183, tablet 187, and another monitor screen 189, such as a flat panel TV. This can
be done in real time while the user is trying an outfit, such that the user can share the experience
and get input from others at remote locations. Also, once the user leaves the store, the user can

have access to all the images taken by using a smartphone, tables, PC, ctc. Note that for case of
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user interface, as shown in monitor 189 of Figure 13, thumbnail images of various tries can be
displayed together with the current image, to enable the user to choose among views.

[00144] Figure 14 illustrates an embodiment for extracting data from the image of camera
1430. The trigger event module 1450 detects the presence of a user and activates the process for
extracting the data. A camera optimization module 1432 can be used to control the camera to
obtain the best image for the data extraction. In this embodiment, when the camera 1430 is
located above the screen and pointed down, it can see the user’s shoes from, e.g., Imto 4m from
the screen. However, since the camera is pointed down and the shoes are at a high distance from
the camera compared with the user’s head, the distortion is at the maximum. With the
transformation mapping discussed above a compelling distortion improvement is achieved at all
distances.

[00145] Additionally, according to this embodiment, the image of the user is separated
from the background at 1462. At 1464 the central mass is calculated by multiplying the binary
image of the user only by index matrix, and then taking the mean of the pixels index. Also, the
min. body pixel below central mass (J,k) is determined by opening a window around k (central
mass) and finding the lower active index — which can be assumed to represent the edge of the
shoes. At 1468 the user’s height is calculated by finding the top of the head and, based on the
distance camera resolution, FOV, and the camera geometric tilt, the user’s height is estimated.
[00146] Figurc 15 illustratcs an cmbodiment whercin stitching of images from n camcras
is performed. Stitching is particularly beneficial for improving the image resolution and FoV
when the user is approaching closer to the screen. In the embodiment of Figure 15, the live feeds
1530, 1532, of n cameras, 1:n, are stitched together. Trigger event module 1560 may be used to
trigger stitching when a user is detected in front of the screen. Also, distance measurement may
be supplied, either a single value representing an average distance to the user, or multiple values,
c.g., one distance value for each camera. Conversely, or in addition, multiple distance values
may be provided to indicate different distances of different body part.

[00147] Each camera may undergo separate camera optimization, 1533, 1536, and the
feeds from each camera would go through a different geometrical transformation, 1560, 1562,
since the location and orientation of the cameras are different relative to the user point of view,
1564, 1562. Overlay decision 1570 is the decision element to determine where will be best to

perform the stitching. If we are dealing with scenario with two cameras one located above and
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one below the screen, the overlay decision will indicate the index of the best cut. Since we have
distance measurement constantly, it is possible to maintain the stitching line almost fixed once
user approach the mirror. For maximum performance the stitching 1572 needs to be optimized
based on the user’s distance from the cameras. Smoothing 1574 is needed to filter out the lines
that may be generated at the intersections of different images from different cameras. The images
from different cameras would be slightly different due to differences in absolute quality and in
lightning, and due to different distortion correction for each camera. Interleaving between the
images on multiple rows can be used to case the lighting affect. The stitched image is output at
1576.

[00148] In the above described embodiments, the transformation mapping corrected the
image obtained by the cameras and provided an image that mimics an image that would have
reflected from a mirror. The following embodiment, illustrated in Figure 16, improves the quality
of the eyes’ presentation. The idea behind this embodiment is to override the eyes zone, or just
the eyes, with modified pixels that will create the feeling of broadside view — i.e., presenting the
eyes to their fullest mimicking the user looking directly at himself in the mirror. As can be
understood, the user would be looking directly at himself projected in the screen, but since the
camera is not positioned at eye level pointing horizontally, the user’s eye as captured by the
camera would not be seen looking straight ahead. The embodiment of Figure 16 corrects this
problem.

[00149] The majority of the elements in Figure 16 are similar to that of Figure 12 and have
the same rcference, cxeept that it is in the 16xx scrics. Thesc clements will not be described here
again. Instead, attention is directed to element 1680, which is responsible for the eyes correction.
Since the scaling has already been correct by the prior elements, what needs to be done at this
stage is to fix and/or reconstruct the internal eyes elements, e.g., pupil, iris, etc., so as to present
the proper image.

[00150] Module 1680 first locates the eyes in the image and makes sure that the user does
indeed look at the screen. The information for this step and for the corrections can be deduced
from historical images, estimations for regular statistical eyes proportions, or actual
measurement when the user looks directly at the camera or once the user is standing far enough
from the screen where the distortion is relatively low after the transformation mapping. If the

user is found to be looking at the screen, the pixels corresponding to the eyes area are either
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transformed or actually replaced by pixels that position the iris and pupil at the center of the eye,
looking forward. Also, the sclera may be enlarged, to mimic straight-on view, especially if the
camera is positioned above and pointed downwards.

[00151] Another feature that may be implemented in any of the above described
embodiments is the frequency of transformation parameter update. That is, at times the user may
prefer a stable image when he is standing stationary in front of the screen that mimics the mirror.
Having the transformation mapping engine change while user is stationary may create an
uncomfortable feeling. On the other hand, when the user is moving faster toward or backward
from the screen, it may be fine to update the transformation parameters faster. Accordingly,
according to this feature, multiple behavior zones are established. According to one embodiment,
the behavior zones are set according to distance only. For example, when the user is moving
more than a set distance amount, the video engine is updated. According to one embodiment, if
the user moved an amount of less than, say 25cm, the transformation mapping is performed at a
lower speed, say every x seconds, while if the user moved more than 25cm, the transformation
mapping is updating the parameters at a second, faster speed. According to another embodiment,
the zones are set according to the user’s movement speed. For example, if it is determined that
the user is moving less than x cm/s, then a first transform updating frequency is implements,
while if the user moves faster, a second, faster updating frequency is used.

[00152] Thus, as can be understood from the above, whilce a real time video cngine update
may be used to image the user, the presentation transformation on the monitor screen may not be
necessarily changing in real time, depending on the uscr’s behavior. For example, is the user is
relatively stationary or moves very slow, transformed parameters can vary in a semi-real time.
Then, when the user starts to move faster or a large distance, the video engine may be updated
more frequently.

[00153] Tt should be appreciated that the embodiments described above may be
implemented using a digital (e.g., video) camera and a monitor, wherein the images from the
camera are fed to a processor. The processor applies the transformation mapping to the images
and display images in either a display mode or a mirror mode on the monitor. From the above
description it should be appreciated that the mirror mode may be implemented by displaying on
the monitor the live video feed, as modified by the transformation mapping. That is, in mirror

mode the image that is being displayed on the monitor is an image/video of the user taken in real
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time. Conversely, in display mode the image that is being displayed is an image/video obtained
in the past and taken from storage. The stored images may be either the raw images as fed from
the camera or already transformed images. In either case, the prior images that are being
displayed in a display mode are transformed images. Therefore, if the stored images are the raw
images, the processor applies the transformation mapping prior to displaying the images on the
monitor.

[00154] Whether the system operates in a display or mirror mode can be considered as a
temporal issue: during mirror mode, the image that is being shown on the monitor is a
transformed image of what the camera sees at that particular moment (or at a de minimis or
unnoticeable earlier time), while during display mode the image that is being shown is a
transformed image of what the camera or other camera saw earlier and is different than what the
camera sees now. This issue also relates to perception: during mirror mode, since the monitor
shows a transformed image of what the camera sees now, the user observing the monitor has the
perception that he is looking at a mirror, while during the display mode the user observing the
monitor has the perception of observing a video of events that took place in the past.

[00155] 1t should be appreciated that the system can be implemented separate and
irrespective of the monitor screen. For example, in some locations (e.g., dressing room), only
the monitor screen may be installed, without any camera. The monitor is configured to
communicatc with the systcm so as to download and display storcd images. Thc uscr may
interact with the monitor to view prior images taken, e.g., to compare with current outfit. As
anothcr cxamplc, all of the imagcs taken can be uploaded to the cloud, such that a uscr may view
the images on a PC or mobile device, such as using an app on a tablet.

[00156] As can be understood from the above description, various embodiments of the
invention provide an image transformation apparatus that comprises an image input port for
receiving digital images from a camera; a transposed image output port for outputting transposed
images to be displayed on a monitor or stored in memory; and a transposition module that is
programmed to receive images from the input port and apply a transformation to the images,
wherein the transformation includes at least flipping the image about a vertical axis so as to
reverse right and left sides of the image; applying a transformation mapping to the image to
modify the image such that it appears to mimic a reflection of a mirror; resizing the image to

reduce variations caused by changes in object’s distance to the camera. In other embodiments, a
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program is provided that when operated on a computer causes the computer to transpose a digital
image obtained from a camera, such that the transposed image resembiles a reflection from a
mirror, the transposition including at least flipping the image about a vertical axis so as to
reverse right and left sides of the image; applying a transformation mapping to the image to
modify the image such that it appears to mimic a reflection of a mirror; resizing the image to
reduce variations caused by changes in object’s distance to the camera. The program can be
operated in any general purpose computer, such as a server, a PC, a tablet, a smartphone, etc.
[00157] According to further embodiments, a system is provided which enables a user to
view self image on a digital screen by having the digital screen project an image mimicking a
mirror image. The system includes a digital camera generating a stream of images of the user; a
controller having an image input port to receive the stream of images from the camera and
applying a transformation to the images to generate transformed images mimicking a reflection
of the user in a mirror; the controller having an output port for outputting a stream of transposed
images to be displayed on a monitor; and a storage facility to store the transformed images. The
controller further having an Internet connection for uploading the stream of transposed images to
the cloud. The system further having clients enabling download and viewing of the transformed
images from the cloud.

[00158] In various embodiments, a controller applies a transformation to a stream of
imagcs, which includes: flipping the imagc about a vertical axis so as to reverse right and Icft
sides of the image; applying a transformation mapping to the image to modify the image such
that it appcars to mimic a rcflcction of a mirror; and rcsizing the imagce to reducc variations
caused by changes in object’s distance to the camera. The mapping essentially reassigns new
addresses to each pixel of the original image. The transformation mapping renders an image
appearing to have been taken from a camera positioned at eye-level height and pointing
horizontally. The transformation mapping comprises at least a tilt transformation and an
elevation transformation, wherein a tilt transformation transforms the image to resemble tilting
of the camera and the elevation transformation transforms the image to resemble changing the
elevation of the camera.

[00159] The transformation mapping can be one that includes angle, tilt, azimuth, scale,
spatial translation (i.c., elevation lincar offsct or horizontal offset) etc. The final transformation is

a matrix multiplication of the individual transformation to generate the individual distortions.
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[00160] In other embodiments a system is provided for enhancing video conferencing or
video calling. The system includes a transformation engine to transform a stream of images
taken from a video camera positioned about a periphery of a monitor screen, such that images of
a user looking directly at the screen portray a user not looking directly at the camera. The
transformation engine receives the stream of images and transforms the images so as to provide
images showing the user looking directly at the camera. The transformation includes any
combination of correction for angle, tilt, azimuth, scale, spatial translation (i.e., elevation linear
offset or horizontal offset), etc. The transformation may also include override the eyes zone, or
just the eyes, with modified pixels that will create the feeling of broadside view — i.e., presenting
the eyes to their fullest mimicking the user looking directly at the camera.

[00161] In various implementations, the method further comprises calculating distance to
a user appearing in the image by tracking the distance between the user’s eyes or the head size,
and scaling the image accordingly. For example, according to one embodiment, the system is
programmed with an expected distance between the user’s eyes, i.c., interpupillary distance
(IPD), at an average distance from the camera. The 95 percentile adult male in the USA has an
IPD of 70 mm, while for females it is 65mm. When a user is sensed in front of the camera, the
system may first determine whether it is a male or female, or simply go directly the the distance
measurement program and use an average IPD number, e.g., 68mm. For the range measurement,
the system identifics the pupils in the image, and scalc the imagc so as to match the cxpected
IPD. As video images continue to stream, the system scales the image to maintain the IPD
constant and matching thc cxpccted IPD. In this manncr, when the uscr moves away or closcer to
the camera, the size of the user in the image projected on the monitor screen would remain about
the same, thus mimicking a reflection on a mirror. As can be understood, the system can use
other standard measurements, such as distance between ears, etc., but using the ecyes would make
it simpler since the system can recognize the eyes pretty casily. However, if the user wears
shades, the system may have to resort to other measurements based on o0ther body parts. This
switch can be done dynamically, i.e., if the system finds the eyes, it uses IPD, but if not, it falls
back to other body parts.

[00162] Also, effect filters can be applied, such as lighting filter effect, reflective texture
effect, color spectrum filter to create metallic feeling, etc. Similarly, the camera’s shutter

timing, sensor gain, whitebalance, and any of their combinations can be controlled to modify the
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resulting image. In various embodiments, these parameters are controlled based on a dynamic
region of interest (Dynamic RIO), such that the changes applied to the parameters relate only to a
selected region in the image, and not the entire image. For example, the parameters can be
modified and updated based on the distance to the user and limited to an ROI which is a window
around the user. For example, the user’s image can be separated from the background, and thhe
parameters applied only to the pixels belonging to the user’s image.

[00163] In further implementations, enhanced real time video effect is implemented by,
e.g., recording a video with a high resolution camera at a first frame rate, and manipulating the
display in a higher frame rate so as to smooth the video. Additionally, the background of the
received video stream can be replaced with an artificial background stoered in the system.
Additional video processing can be used to add or change color or texture of accessory or other
clement in the image. Also, for video conferencing and other applications the transformation can
be performed without vertical flipping of the image.

[00164] While certain features of the invention have been illustrated and described herein,
many modifications, substitutions, changes, and equivalents may occur to those skilled in the art.
It is, therefore, to be understood that the appended claims are intended to cover all such

modifications and changes as fall within the true spirit of the invention.
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CLAIMS

1. A method for operating a system having a monitor, a camera, and a processor, so as to
display a mirror-mimicking image on the monitor, by performing the non-ordered steps
comprising:

obtaining a digital image from a camera;

flipping the image about a vertical axis 5o as to reverse right and left sides of the image;

applying a transformation mapping to the image to modify the image such that it appears
to mimic a reflection of a mirror;

resizing the image to reduce variations caused by changes in object’s distance to the
camera;

displaying the image on the monitor after performing the flipping, transformation

mapping, and resizing.

2. The method of claim 1, wherein the transformation mapping renders an image appearing

to have been taken from a camera positioned at eye-level height and pointing horizontally.

3. The method of claim 1, wherein the transformation mapping comprises at least a tilt

transformation and an elevation transformation.

4. The mcthod of claim 3, whercein the tilt transformation modifics an input imagc taken
with a non-horizontally pointing camera and transforming the image to appear as if the camera

was pointcd straight horizontally.

5. The method of claim 3, wherein the elevation transformation modifies an input image
taken with a camera positioned at arbitrary height and transforming the image to appear as if the

camera was positioned at a user’s eye level.

6. The method of claim 1, wherein the step of resizing the image is performed integral to the

step of applying the transformation mapping.

44

Page 305 of 451



WO 2014/100250 PCT/US2013/076253

7. The method of claim 1, further comprising the steps:
obtaining a reference image;
performing registration of the digital image with the reference image;

using data obtained from the registration to generate the transformation mapping.

8. The method of claim 1, further comprising applying a translation transformation to move

the image within display area of the monitor.

9. The method of claim 1, further comprising changing illumination intensity of individual

or groups of pixels of the monitor, so as to enhance shading or illumination in the image.

10. The method of claim 1, further comprising applying at least one of a barrel-effect

transformation and a fish-eye transformation.

11. The method of claim 1, further comprising:
determining distance to a user appearing in the image; and,

varying resolution of the image according to the distance.

12. The method of claim 1, further comprising a step of pixel filling, wherein pixel image is

cxtrapolated into cmpty pixcls left after applying the transformation mapping.

13. The method of claim 1, further comprising the steps:

obtaining a seccond digital image from a second camera,;

flipping the second image about a vertical axis so as to reverse right and left sides of the
second image;

applying a transformation mapping to the second image to modify the second image such

that it appears to mimic a reflection of a mirror;

resizing the second image to reduce variations caused by changes in object’s distance to

the second camera;
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stitching the image and the second image after performing the flipping, transformation
mapping, and resizing, to thereby obtain a stitched image;

displaying the stitched image on the monitor.

14. The method of claim 13, wherein field of views of the camera and of the second camera
overlap, and further comprising the step of overlay decision to determine best location in

overlapping parts of the field of views to perform the stitching.

15. The method of claim 14, further comprising a smoothing operation to correct artifacts

caused by the step of stitching.

16. The method of claim 1, further comprising the steps:
obtaining a second digital image from a second camera,;
flipping the second image about a vertical axis so as to reverse right and left sides of the

second image;

applying a transformation mapping to the second image to modify the second image such

that it appears to mimic a reflection of a mirror;

resizing the second image to reduce variations caused by changes in object’s distance to

the second camera;

displaying the image and the second image after performing the flipping, transformation

mapping, and resizing, to thereby obtain a three-dimensional image on the monitor.

17. The method of claim 1, wherein the non-ordered steps are performed on a series of

images of a live video feed from the camera.

18. The method of claim 17, further comprising:

determining distance to a user appearing in the live video feed; and,
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varying rate at which the non-ordered steps are performed on the series of images

according to the distance.

19. The method of claim 17, storing the live video feed in a digital storage device and
selectively operating the system in one of a mirror mode or display mode, wherein during mirror
mode displaying on the monitor transformed images of what the camera sees at that particular
moment while during display mode displaying on the monitor a transformed images of what the

camera saw in the past and obtained from the digital storage device.

20. The method of claim 1, further comprising calculating distance to a user appearing in the

image by identifying user’s shoes and triangulating to the shoes.
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Box No. I Basis of this opinion

1. With regard to the language, this opinion has been established on the basis of:
IX' the international application in the language in which it was filed.

I:I a translation of the international application into which is the language of a
translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

2. D This opinion has been established taking into account therectification of an obvious mistake authorized by or notified
to this Authority under Rule 91 (Rule 43bis.1(a))

3. With regard to any nucleotide and/or amino‘ acid sequence disclosed in the international application, this opinion has been
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b. (time)
D in the international application as filed
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Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement '

1. Statement

Novelty (N) Claims 1-20 : YES
Claims None NO

Inventive step (IS) Claims 18,20 YES
Claims 1-17, 19 ' NO

Industrial applicability (1A) Claims 1-20 ) . YES
Claims " None : NO

2. Citations and explanations:

_Claims 1,3, 6, 8, 13, 14, and 16 lack an inventive step under PCT Article 33(3) as being obvious over US 2007/0132863 A1 (DEGUCHI)
in view of US 2011/0210970 A1 (Segawa). ' .

Claim 1; Deguchi discloses a method for operating a system having a monitor (para [0036]), a camera (para [0022]), and a processor (12)
(para [_0033])_, so as to display a mirror-mimicking image on the monitor (para [0082]), by performing the non-ordered steps comprising:
obtaining a digital image from a camera (para [0027]); flipping the image about a vertical axis so as to reverse right and left sides of the .
image (para [0082]); applying a transformation mapping to the image (paras [0044], [0082]); resizing the image to reduce variations
caused by changes in object's distance to the camera (para [0048], resized based on focal distance and zoom ratio); displaying the image
on the monitor after performing the flipping, transformation mapping, and resizing (para [0036]). Deguchi does not specifically disclose the
transformation mapping to modify the image such that it appears to mimic a reflection of a mirror; however, Segawa discloses a system to
display a mirror-mimicking image, including transformations (para [0053]) to modify the image such that it appears to mimic a reflection of
a mirror.(para [0063]). It would have been obvious to one of skill in the art to use the transformations, as taught by Segawa, in the method
of Deguchi, to provide natural image orientation for the image displayed in the monitor (see Segawa para [0063]).

Claim 3; Deguchi in view of Segawa discloses the method of Claim 1, but does not specifically discloses that the transformation mapping
comprises at least a tilt transformation and an elevation transformation, but Deguchi discloses combining images from cameras whose
locations are unrestricted and Segawa discloses a variety of transformations among others (para [0053]). 1t would have been cbvious to
one of skill in the art to optimize the transformations wherein the .others. include both tilt and elevation transformations, to optimize the
rendering of the displayed image. :

Claim 6; Deguchi in view of Segawa discloses the method of Claim 1. Deguchi further discloses that the step of resizing the image (paras
[0048], [0051]).. while neither Deguchi nor Segawa specifically discloses resizing is performed integral to the step of applying the
transformation mapping, it would have been obvious to one of skill in the art to optimize the transformations wherein resizing is performed
| integral to the step of applying the transformation mapping, to optimize the rendering of the displayed image.

Claim 8; Deguchi in view of Segawa discloses the method of Claim 1. Segawa further discloses applying a translation transformation to
move the image within display area of the monitor (para [0053], [0055], viewpoint transformation to alter position).

Claim 13; Deguchi in view of Segawa discloses the method of Claim 1. Deguchi further discloses obtaining a second digital image from a
second camera (para [0023]); flipping the second image about a vertical axis so as to reverse right and left sides of the second image
(para [0082]); applying a transformation mapping (paras [0044], [0082]); resizing the second image to reduce variations caused by
changes in object's distance to the second camera (para [0048] (resized based on focal distance and zoom ratio) stitching the image and
the second image after performing the flipping, transformation mapping, and resizing, to thereby obtain a stitched image (para [0028],
[0035]); displaying the stitched image on the monitor (para [0036]). Deguchi does not specifically disclose the transformation mapping to
modify the second image such that it appears to mimic a reflection of a mirror; however, Segawa discloses a system to display a mirror-
mimicking image, including transformations (para [0053]) with multiple images (para [0055]) to modify the image such that it appears to
mimic a reflection of a mirror (para [0063]). It would have been obvious to one of skill in the art to use the transformations, as taught by
Segawa, in the method of Deguchi, to provide natural image orientation for the image displayed in the monitor (see Segawa para [0063)).

Claim 14; Deguchi in view of Segawa discloses the method of Claim 13. Deguchi further discloses that field of views of the camera and of

the second camera overlap, and further comprising the step of overtay decision to determine best location in overlapping parts of the field
of views to perform the stitching (paras [0028], [0055] and [0059]).

-- Please see continuation in supplemental box .
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Claim 16; Deguchi in view of Segawa discloses the method of Claim 1. Deguchi further discloses obtaining a second digital image from a
second camera (para [0023]); flipping the second image about a vertical axis so as to reverse right and left sides of the second image
(para [0082]); applying a transformation mapping to the second image to modify the second image (paras [0044], [0082]); resizing the
second image to reduce variations caused by changes in object's distance to the second camera (para [0048]); displaying the image and
the second image after performing the flipping, transformation mapping, and resizing to thereby obtain a non-planar image in a three
dimensional coordiante system (paras {0029], [0036]), but does not specifically disclose the transformation mapping to modify the image
such that it appears to mimic a reflection of a mirror and obtaining a three-dimensional image on the monitor; however, Segawa discloses
a system to display a mirror-mimicking image, including transformations (para [0053]) with multiple images (para [0055]) to modify the
image such that it appears to mimic a reflection of a mirror (para [0063]) and obtaining a three-dimensional image on the monitor (para
[00585]). It would have been obvious to one of skill in the art to use the transformations and three-dimensionat display, as taught by
Segawa, in the method of Deguchi, to provide natural image orientation for the image displayed in the monitor (see Segawa para [0063]).

Claims 2, 4 and 5 lack an inventive step under PCT Article 33(3) as being obvious over Deguchi in view of Segawa and further in view of
US 2007/0120954 A1 to ALLEN et al. (hereinafter Allen).

Claim 2; Deguchi in view of Segawa discloses the method of Claim 1, but does not specifically disclose that the transformation mapping
renders an image appearing to have been taken from a camera positioned at eye-level height and pointing horizontally. However, Allen
discloses that the rendering an image appearing to have been taken from a camera positioned at eye-level height and pointing horizontally
(paras [0008], [0012]). It would have been obvious to a person skilled in the art to modify the method of Deguchi in view of Segawa in
accordance with the teachings of Allen such that the transformation mapping renders an image appearing to have been taken from a
camera positioned at eye-level height and pointing horizontally, since it would provide eye contact between the image and the user (see
Allen para [0008]) and provide the desired angle of view (see Deguchi para [0082]).

Claim 4; Deguchi in view of Segawa discloses the method of Claim 3, but does not specifically disclose that the tilt transformation modifies
| an input image taken with a non-horizontally pointing camera and transforming the image to appear as if the camera was pointed straight
horizontally. ;

Allen discloses an input image taken with a non-horizontally pointing camera and rendering the image to appear as if the camera was
pointed straight horizontally(paras [0008], [0012]). It would have been obvious to a person skilled in the art to modify the method of
Deguchi in view of Segawa in accordance with the teachings of Allen and through routine experimentation such that the tilt transformation
modifies an input image taken with a non-horizontally pointing camera and transforming the image to appear as if the camera was pointed
straight horizontally, since it would provide eye contact between the image and the user (see Allen para [0008]) and provide the desired
angle of view (see Deguchi para [0082]).

Claim 5; Deguchi in view of Segawa discloses the method of Claim 3, but does not specifically disclose that the elevation transformation
modifies an input image taken with a camera positioned at arbitrary height and transforming the image to appear as if the camera was
positioned at a user's eye level. Allen discloses an input image taken with a camera positioned at arbitrary height and rendering the in_'nage
to appear as if the camera was positioned at a user's eye level(paras [0008], [0012]). It would have been obvious to'a person skilled in the
art to modify the method of Deguchi in view of Segawa in accordance with the teachings of Allen and through routine experimentation such
that the elevation transformation modifies an input image taken with'a camera positioned at arbitrary height and transforming the image to
appear as if the camera was positioned at a user's eye level, since it would provide eye contact between the image and the user (see Allen
para [0008]) and provide the desired angle of view (see Deguchi para [0082]).

Claim 7 lacks an inventive step under PCT Article 33(3) as being obvious over Deguchi in view of Segawa and further in view of US
2012/0177284 A1 (WANG).

Claim 7; Deguchi in view of Segawa discloses the method of Claim 1. Deguchi further discloses obtaining a reference image (palja
{0059]), but does not specifically disclose performing registration of the digital image with the reference image; or using qata obte}med from
the registration to generate the transformation mapping. However, Wang discloses performing registration of the digital image with the
reference image (para [0077]); and using data obtained from the registration to generate the transformation mapping (para [0076]-[0078]).
it would have been obvious to a person skilled in the art to modify the method of Deguchi in view of Segawa in accordance with the
teachings of Wang so as to include performing registration of the digital image with the reference image and using data obtained from the
registration to generate the transformation mapping, since it would allow a 3D rendering from 2D data (see Wang para [0077]).

Claim 9 lacks an inventive step under PCT Article 33(3) as being obvious over Deguchi in view of Segawa and further in view of US
2009/0051779 A1 (ROLSTON)

Claim 9; Deguchi in view of Segawa discloses the method of Claim 1, but does not specifically disclose changing illumination intensity.of
individual or groups of pixels of the monitor, so as to enhance shading or illumination in the image. However, Rolston discloses changing
illumination intensity of individual or groups of pixels of the monitor, so as to enhance shading or illumination in the image (paras [0067]-

[0068]). It would have been obvious to a person skilled in the art to modify the method of Deguchi in view of Segawa in accordance with

the teachings of Rolston so as to include changing illumination intensity of individual or groups of pixels of the monitor, soas to enhance
shading or illumination in the image, since it would highlight specific features of the image (see ‘Rolston para [0067]).

-- Please see continuation in supplemental box .
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Claim 10 lacks an inventive step under PCT Article 33(3) as being obvious over Deguchi in view of Segawa and further in view of US
2005/0047629 A1 to FARRELL ‘et al. (hereinafter Farrell). 9

Claim 10; Deguchi in view of Segawa discloses the method of Claim 1, but does not specifically disclose applying at least one of a barrel-
effect transformation and a fish-eye transformation. However,Farrell discloses applying at least one of a barrel-effect transformation and a
fish-eye transformation (para {0023)). It would have been obvious to a person skilled in the art to modify the method of Deguchi in view of
Segawa in accordance with the teachings of Farrell so as to include applying at least one of a barrel-effect transformation and a fish-eye
transformation, since it would allow for expanding.a target area such as the user's face while leaving objects on the edge unaffected and
resolve interactive component conflicts (see Farrell para [0023]-[0024]).

Claim 11 lacks an inventive step under PCT Article 33(3) as being obvious over Deguchi in view of Segawa and further in view of US
2005/0259158 A1 to JACOB et al. (hereinafter Jacob). )

Claim 11; Deguchi in view of Segawa discloses the method of Claim 1, but does not specifically disclose determining distance to a user
appearing in the image; or varying resolution of the image according to the distance. However, Jacob discloses determining distance to a
user appearing in the image (para [0015]); and varying resolution of the image according to the distance (para [0085}). It would have been
obvious to a person skilled in the art to modify the method of Deguchi in view of Segawa in accordance with the teachings of Jacob so as
to include determining distance to a user appearing in the image and so as to include varying resolution of the image according to the
distance, since it would provide a uniform scale (see Jacob para [0085]).

Claim 12 lacks an inventive step under PCT Article 33(3) as being obvious over Deguchi in view of Segawa and further in view of US
6,417,850 B1 (KANG). : N

Claim 12; Deguchi in view of Segawa discloses the method of Claim 1, but does not specifically disclose a step of pixel filling, wherein
pixel image is extrapolated into empty pixels left after applying the transformation mapping. However, Kang discloses a step of pixel filling,
wherein pixel image is extrapolated into empty pixels left after applying the transformation mapping (col 9, Ins 36-55). It would have been
obvious to a person skilled in the art to modify the method of Deguchi in view 6f Segawa in accordance with the teachings of Kang so as to
include a step of pixel filling, wherein pixel image is extrapolated into empty pixels left after applying the transformation mapping, since it
would fill in voids created by the transform.

Claim 15 lacks an inventive step under PCT Article 33(3) as being obvious over Deguchi in view of Segawa and further in view of US
2010/0097442 A1 (LABLANS).

Claim 15; Deguchi in view of Segawa discloses the method of Claim 13, but does not specifically disclose a smoothing operation to correct
artifacts caused by the step of stitching. However, Lablans discloses a smoothing operation to correct artifacts caused by the step of
stitching (para [0065]). It would have been obvious to a person skilled in the art to modify the method of Deguchi in view of Segawa in
accordance with the teachings of Lablans so as to include a smoothing operation to correct artifacts caused by the step of stitching, since it
would remove a transition edge (see Lablans para [0065]). . .

Claims 17 and 19 lack an inventive step under PCT Article 33(3) as being obvious over Deguchi in view of Segawa and further in view of
US 2008/0151092 A1 (VILCOVSKY).

Claim 17; Deguchi in view of Segawa discloses the method of Claim 1, but does not specifically disclose that the non-ordered steps are
performed on a series of images of a live video feed from the camera. However, Vilcovsky discloses that the non-ordered steps are
performed on a series of images of a live video feed from the camera (para [0050]). It would have been obvious to a person skilied in the
art to modify the method of Deguchi in view of Segawa in accordance with the teachings of Vilcovsky such that the non-ordered steps are
performed on a series of images of a live video feed from the camera, since it would provide a real time mirror simulation.

Claim 19; Deguchi in view of Vilcovsky discloses the method of Claim 17. Vilcovsky further discloses storing the live video feed in a digital
storage device and selectively operating the system in one of a mirror mode or display mode, wherein during mirror mode displaying on
the monitor transformed images of what the camera sees at that particular moment while during display mode displaying on the monitor a
transformed images of what the camera saw in the past and obtained from the digital storage device (para [0029]).

Claims 18 and 20 meet the criteria set forth under PCT Article 33(2)-(3) because the prior art fails to teach or fairly suggest the particular
combination of elements recited in dependent claims 18 and 20.

The prior art is exemplified by Deguchi, Segawa, Vilcovsky, and Jacob.

Claim 18; Deguchi in view of Segawa and Vilcovsky discloses the method of Claim 17, but does not specifically disclose determining
distance to a user appearing in the live video feed; or varying the rate at which the non-ordered steps are performed on the series of
images according to the distance. Jacob discloses determining a distance to a user appearing in the live video feed (para [0015]).
However, the prior art does not teach or fairly suggest varying a rate at which the non-ordered steps are performed on the series of images
according to the distance.

Claim 20; Deguchi in view of Segawa discloses the method of Claim 1. However, the prior art does not teach or fairty suggest calculating
distance to a user appearing in the image by identifying user's shoes and triangulating to the shoes.

Claims 1-20 have industrial applicability as defined by PCT Article 33(4) because the subject matter can be made or used in industry.
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Claims 18 and 20 meet the criteria set forth under PCT Article 33(2)-(3) because the prior art fails to disclose or suggest the particular
combination of elements recited in independent claims 18 and 20. '

The prior art is exemplified by Deguchi, Vilcovsky, and Jacob.

Claim 18; Deguchi in view of Vilcovsky discloses the method of Claim 17, but does not specifically disclose determining distance to a user
appearing in the live video feed; or varying the rate at which the non-ordered steps are performed on the series of images according to the
distance. Jacob discloses determining a distance to a user appearing in the live video feed (para [0015]). However, the prior art does not
teach or disclose varying a rate at which the non-ordered steps are performed on the series of images according to the distance.

Claim 20; Deguchi discloses the method of Claim 1. However, the prior art does not teach or suggest calculating distance to a user
appearing in the image by identifying user's shoes and triangulating to the shoes.

Claims 1-20 have industrial applicability as defined by PCT Article 33(4) because the subject matter can be made or used in industry.
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Group |, claims 1-20, drawn to a computer implemented method for operating a system comprising determining whether the user has an
existing account.

Group i, claims 21-31, drawn to a computer readable storage medium storing a program for separating an object in a digital image.
Group llI, claims 32-47, drawn to a computer system for perform color change on an object within a digital image.

Group IV, claims 48-56, drawn to a method for operating a mirror-display system where the processor flips the captured images about a
vertical axis.

Group V, claims 57-74, drawn to a method for displaying a mirror-mimicking image on the monitor comprising initiating a mirror-mimicking
mode and authentication process.

Group Vi, claims 75-94, drawn to a method for operating a mirror-display system comprising operating in a mirror tracking mode by
operating the processor to apply adaptive transformation mapping to images.

The inventions listed as Groups I-Vi do not relate to a single general inventive concept under PCT Ruie 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special technical features for the following reasons: the special technical feature of the Group |
invention: determining whether the user has an existing account and, if so, opening the user account and displaying thumbnails
corresponding to the user account on the monitor; if the user has no existing account, setting a temporary account and so long as the
user is still in front of the monitor, enabling the user to control the temporary account as claimed therein is not present in the invention of
Groups lI-VI. The special technical feature of the Group 1l invention: instructions for separating an object in a digital image by performing
the steps comprising: obtaining a digital image; receiving a selection of an object within the digital image as claimed therein is not present
in the invention of Groups 1, llI-Vi. The special technical feature of the Group ill invention: perform color change on an object within a
digital image, comprising receiving a selection of object in the digital image to be recolored; performing element selection to obtain
collection of pixels that belong to the selected object as claimed therein is not present in the invention of Groups |, i, IV-VI. The special
technical feature of the Group IV invention: the processor flips the captured images about a vertical axis so as to reverse right and left
sides of the captured images and applies transformation mapping to the captured images to generate modified images that appear to
mimic reflection of a mirror as claimed therein is not present in the invention of Groups |, I, Iif or V-VI. The special technical feature of
the Group V invention: initiating a mirror-mimicking mode for disptaying the mirror-mimicking image on the monitor; initiating an
authentication process as claimed therein is not present in the invention of Groups I-IV, Vi. The special technical feature of the Group VI
invention: operating the mirror-display system in a mirror tracking mode by operating the processor to apply adaptive transformation
mapping to images captured by the camera to generate modified images that appear to be captured from a different point of view of the
camera's actual point of view as claimed therein is not present in the invention of Groups I-V.

Groups I, 1i, 1lI, 1V, V and VI lack unity of invention because even though the inventions of these groups require the technical feature of a
method for operating a mirror-display system having a monitor camera and processor, operating the system in idle mode until a user
presence is sensed in front of camera, once user presence identified, switching operation of mirror display into a different mode, this
technical feature is not a special technical feature as it does not make a contribution over the prior art. Specifically, US 2008/0151092 A1
(VILCOVSKY) 26 June 2008 (26.06.2008) teaches a method for operating a mirror-display system having a monitor camera and
processor (method for enabling a system to carry out an appearance comparison, wherein the system comprises a mirror display device,
an imaging device to capture one or more appearances from a field of view in front of the mirror-display device, and centrai processor,
Paras. 6 and 44}, operating the system in idle mode until a user presence is sensed in front of camera, once user presence identified,
switching operation of mirror display into a different mode (controller 121 receives input from imaging device 130 related to capturing a
first trial of the user-appearance in front of imaging device 130, Para. 61 and Fig. 3A; at this point, controfler 121 may view the first trial
and then change the operational mode of mirror-display device 140 to the display mode using signals 141, wherein controlier 121 further
facilitates switching the mirror-display device from inactive to active mode, Paras. 31 and 62 and Fig. 3B).

Since none of the special technical features of the Group | I, 1, IV, V or V! inventions are found in more than one of the inventions, unity
of invention is lacking.
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ocumen Document Description File Name ile Size( y es)/ Y I. . ages
Number Message Digest | Part/.zip| (if appl.)

Inf tion Discl Stat t (IDS) 613423
nrormation Liscliosure s>tatemen
1 Form (SB08) 067055_002000_IDS.pdf no 6
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Warnings:
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2 Foreign Reference EP1859432A2.pdf no 3
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266ea
Warnings:
Information:
1314180
3 Foreign Reference W02006092793A2.pdf no 25
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4 Foreign Reference W02014100250A2.pdf no 66
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Doc code: IDS PTO/SB/08a (01-10)

s . . . Approved for use through 07/31/2012. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Number 13843001
Filing Date 2013-03-15

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Nissi Vilcovsky
Art Unit | 2697
Examiner Name | SHANKAR, VIJAY

Attorney Docket Number |067055-002000

U.S.PATENTS Remove
. . . . Pages,Columns,Lines where
E)_(:?\n'llner Cite Patent Number Kind Issue Date Na"."e of Patentee or Applicant Relevant Passages or Relevant
Initial No Code’ of cited Document )
Figures Appear
1 5551021 A 1996-08-27 Harada et al.
If you wish to add additicnal U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns,Lines where
- Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document )
Figures Appear
1

If you wish to add additional U.S. Published Application citation information please click the Add button.  Add

FOREIGN PATENT DOCUMENTS Remove
Name of Patentee or Pages,Columns Lines
Examiner| Cite | Foreign Document | Country Kind | Publication Applicant of cited where Relevant T5
Initial” No | Number3 Code? j Code4| Date Dpp Passages or Relevant
ocument .
Figures Appear
1 []

If you wish to add additional Foreign Patent Document citation information please click the Add button ~ Add

NON-PATENT LITERATURE DOCUMENTS Remove

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
publisher, city and/or country where published.

Examiner| Cite
Initials™ | No

EFS Web 2.1.17
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 13843001

Filing Date 2013-03-15
First Named Inventor | Nissi Vilcovsky
Art Unit | 2607
Examiner Name | SHANKAR, VIJAY

Attorney Docket Number |067055-002000

If you wish to add additional non-patent literature document citation information please click the Add button

Add

EXAMINER SIGNATURE

Examiner Signature

Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 801.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
1 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. ° Applicant is to place a check mark here if

English language translation is attached.
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Application Number 13843001

Filing Date 2013-03-15

INFORMATION DISCLOSURE

First Named Inventor | Nissi Vilcovsky

STATEMENT BY APPLICANT - |2697

( Not for submission under 37 CFR 1.99)
Examiner Name | SHANKAR, VIJAY

Attorney Docket Number |067055-002000

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
[] from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) moare than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

[] See attached certification statement.
[] The fee setforth in 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature [Joseph Bach/ Date (YYYY-MM-DD) 2014-11-20

Name/Print Joseph Bach Registration Number 37,771

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the callection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/aor examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
hisfher designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a viclation or potential violation of law or regulation.
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Electronic Acknowledgement Receipt

EFS ID: 20758668
Application Number: 13843001
International Application Number:
Confirmation Number: 2550

Title of Invention:

APPEARANCES

DEVICES, SYSTEMS AND METHODS OF CAPTURING AND DISPLAYING

First Named Inventor/Applicant Name:

Nissi Vilcovsky

Customer Number:

46188

Filer:

Joseph Bach/Tiffany Weeks

Filer Authorized By:

Joseph Bach

Attorney Docket Number: 067055-002000
Receipt Date: 20-NOV-2014
Filing Date: 15-MAR-2013
Time Stamp: 17:28:31

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:

D t o . . File Size(Byt Multi P
ocumen Document Description File Name ile Size( y es)/ Y I. . ages
Number Message Digest | Part/.zip| (if appl.)

) . 612162
1 Information Disclosure Statement (IDS) [ 067055_002000_IDS_dated_11 o 4
Form (SB08) -20-2014.pdf
6c97504bb13b38ccfc2b2105825579187b7
a4fsf
Warnings:
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Total Files Size (in bytes):‘ 612162

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

I EXAMINER |
46188 7590 12/05/2014
Nixon Peabody LLP SHANKAR, VIJAY
P.O. Box 60610
Palo Alto, CA 94306 I ART UNIT PAPER NUMBER |
2697
DATE MAILED: 12/05/2014
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. [  CONFIRMATION NO.
13/843,001 03/15/2013 Nissi Vilcovsky 067055-002000 2550

TITLE OF INVENTION: DEVICES, SYSTEMS AND METHODS OF CAPTURING AND DISPLAYING APPEARANCES

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional SMALL $480 $0 $0 $480 03/05/2015

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (f required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE

Commissioner for Patents

P.O. Box 1450

Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
apé)ropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for

maintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

46188 7590 12/05/2014
Nixon Peabody LLP
P.O. Box 60610
Palo Alto, CA 94306

Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying

Eapers. Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission
I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
addressed to the Mail Stop ISSUE FEE address above, or being facsimile
transmitted to the USPTO (571) 273-2885, on the date indicated below.

(Depositor's name)

(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
13/843,001 03/15/2013 Nissi Vilcovsky 067055-002000 2550
TITLE OF INVENTION: DEVICES, SYSTEMS AND METHODS OF CAPTURING AND DISPLAYING APPEARANCES
I APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional SMALL $480 $0 $0 $480 03/05/2015
I EXAMINER | ART UNIT | CLASS-SUBCLASS |
SHANKAR, VIJAY 2697 345-204000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). : 1
(1) The names of up to 3 registered patent attorneys
[ Change of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. 2

[ “Fee Address” indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Number is required.

(2) The name of a single firm (having as a member a
registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 3
listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE

(B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ Individual Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)

[ Issue Fee
[ Publication Fee (No small entity discount permitted)
[ Advance Order - # of Copies

[ A check is enclosed.
| Payment by credit card. Form PTO-2038 is attached.

(1 The director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
| Applicant certifying micro entity status. See 37 CFR 1.29

| Applicant asserting small entity status. See 37 CFR 1.27

| Applicant changing to regular undiscounted fee status.

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature

Date

Typed or printed name

Registration No.

PTOL-85 Part B (10-13) Approved for use through 10/31/2013.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. [  CONFIRMATION NO. |
13/843,001 03/15/2013 Nissi Vilcovsky 067055-002000 2550
I EXAMINER |
46188 7590 12/05/2014
Nixon Peabody LLP SHANKAR, VIJAY
P.O. Box 60610
Palo Alto, CA 94306 I ART UNIT PAPER NUMBER |

2697

DATE MAILED: 12/05/2014

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the
requirement that the Office provide a patent term adjustment determination with the notice of allowance. See
Revisions to Patent Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer
providing an initial patent term adjustment determination with the notice of allowance. The Office will continue to
provide a patent term adjustment determination with the Issue Notification Letter that is mailed to applicant
approximately three weeks prior to the issue date of the patent, and will include the patent term adjustment on the
patent. Any request for reconsideration of the patent term adjustment determination (or reinstatement of patent term
adjustment) should follow the process outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and
Budget approval before requesting most types of information from the public. When OMB approves an agency
request to collect information from the public, OMB (i) provides a valid OMB Control Number and expiration
date for the agency to display on the instrument that will be used to collect the information and (ii) requires the
agency to inform the public about the OMB Control Number’s legal significance in accordance with 5 CFR
1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary
depending upon the individual case. Any comments on the amount of time you require to complete this form
and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box
1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to
respond to a collection of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is
35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which
the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission
related to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and
Trademark Office may not be able to process and/or examine your submission, which may result in termination of
proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is required
by the Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to
comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C.
218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's
responsibility to recommend improvements in records management practices and programs, under authority
of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations
governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive.
Such disclosure shall not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication
of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the
record was filed in an application which became abandoned or in which the proceedings were terminated
and which application is referenced by either a published application, an application open to public
inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
13/843,001 VILCOVSKY ET AL.
: i i i AlA (First Inventor to
Notice of Allowability smrg'g‘: ANKAR Qgg;’"" File) Statis
No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. [X] This communication is responsive to Examiner's Amendment on 11/21/14.
Oa declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

2. [] An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the restriction
requirement and election have been incorporated into this action.

3. X] The allowed claim(s) is/are 1-16, 19-20 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information,
please see hitg//www. usplo.gov/patents/init_events/gph/index.jsg or send an inquiry to PPHigedhack@uspto.qoy .

4. [] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)[J Al b)[JSome *c)[] None of the:
1. [] Certified copies of the priority documents have been received.
2. [] Certified copies of the priority documents have been received in Application No.
3. [[J Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received: __

Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.

[0 including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. [] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1. [X] Notice of References Cited (PTO-892) 5. [X] Examiner's Amendment/Comment

2. X Information Disclosure Statements (PTO/SB/08), 6. X] Examiner's Statement of Reasons for Allowance
Paper No./Mail Date

3. [] Examiner's Comment Regarding Requirement for Deposit 7. [ Other .

of Biological Material
4. [ Interview Summary (PTO-413),
Paper No./Mail Date .

/VIJAY SHANKAR/
Primary Examiner, Art Unit 2697

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20141124
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Application/Control Number: 13/843,001 Page 2
Art Unit: 2697

1. The present application is being examined under the pre-AlA first to invent
provisions.
EXAMINER’S AMENDMENT

2. An examiner’s amendment to the record appears below. Should the changes
and/or additions be unacceptable to applicant, an amendment may be filed as provided
by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be
submitted no later than the payment of the issue fee.

Authorization for this examiner's amendment was given in a telephone interview
with Joseph Bach on 11/21/14.

The application has been amended as follows:

1) Amend Claims 1 and 19.

2) Cancel Claims 17, 18.

Claim 1 (Currently Amended). A method for operating a system having a monitor,
a camera, and a processor, so as to display a mirror-mimicking image on the monitor,
by performing the non-ordered steps comprising: obtaining a digital image from a
camera; flipping the image about a vertical axis so as to reverse right and left sides of
the image; applying a transformation mapping to the image to modify the image such
that it appears to mimic a reflection of a mirror; resizing the image to reduce variations
caused by changes in object's distance to the camera; displaying the image on the
monitor after performing the flipping, transformation mapping, and resizing; wherein the

non-ordered steps are performed on a series of images of a live video feed from the
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Art Unit: 2697

camera; determining distance to a user appearing in the live video feed; and, varying

rate at which the non-ordered steps are performed on the series of images according to

the distance.

Claim 19 (Currently Amended). The method of claim [[17]] 1, storing the live
video feed in a digital storage device and selectively operating the system in one of a
mirror mode or display mode, wherein during mirror mode displaying on the monitor
transformed images of what the camera sees at that particular moment while during
display mode displaying on the monitor a transformed images of what the camera saw

in the past and obtained from the digital storage device.

DETAILED ACTION
Allowable Subject Matter
3. Claims 1-16 and 19-20 are allowed.
4, The following is an examiner’s statement of reasons for allowance: The prior arts
fail to teach a method for operating a system having a monitor, a camera, and a

processor, so as to display a mirror-mimicking image on the monitor, by performing

non-ordered steps comprising: obtaining a digital image from a camera; flipping

the image about a vertical axis so as to reverse right and left sides of the image;

applying a transformation mapping to the image to modify the image such that it

appears to mimic a reflection of a mirror; resizing the image to reduce variations

caused by changes in object’s distance to the camera; displaying the image on
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Application/Control Number: 13/843,001 Page 4
Art Unit: 2697

the monitor after performing the flipping, transformation mapping, and resizing;

wherein the non-ordered steps are performed on a series of images of a live video

feed from the camera; determining distance to a user appearing in the live video

feed; and, varying rate at which the non-ordered steps are performed on the

series of images according to the distance as Claimed in Claim 1.

Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on

Statement of Reasons for Allowance.”

5. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to VIJAY SHANKAR whose telephone number is (571)272-
7682. The examiner can normally be reached on M-F 7:30 am - 5:30 pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Alexander Eisen can be reached on (571) 272-7687. The fax phone
number for the organization where this application or proceeding is assigned is 571-

273-8300.
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Art Unit: 2697

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/VIJAY SHANKAR/
Primary Examiner, Art Unit 2697
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13/843,001 VILCOVSKY ET AL.
Notice of References Cited _ .
Examiner Art Unit
VIJAY SHANKAR 2697 Page 1 of 1
U.S. PATENT DOCUMENTS
ooumr[;%co%?irfm'\éimﬁé Code MM%(‘\?YY Name Classification
A | US-7,500,755 03-2009 Ishizaki et al. 353/28
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*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.

U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001)
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. . . . Approved for use through 07/31/2012. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Number 13843001
Filing Date 2013-03-15
INFORMATION DISCLOSURE First Named Inventor ‘ Nissi Vilcovsky
STATEMENT BY APPLICANT [ — 2650
( Not for submission under 37 CFR 1.99)
Examiner Name ‘ KUNTZ, CURTIS A.
Attorney Docket Number | 067055-002000
U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Codet of cited Document .
Figures Appear
1 7948481 B2 2011-05-24 Vilcovsky
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns,Lines where
s Cite No . Relevant Passages or Relevant
Initial Number Codel| Date of cited Document )
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1 20020196333 A1l 2002-12-26 Gorischek
2 20030085866 Al 2003-05-08 Bimber et al.
3 20050018140 A1l 2005-01-27 Ishizaki et al.
4 20060178902 Al 2006-08-10 Vicars et al.
5 20090091710 A1l 2009-04-09 Huebner
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Receipt date: 12/03/2013 Application Number 13843001 13843001 - GAU: 2697
Filing Date 2013-03-15

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor ’ Nissi Vilcovsky

Art Unit | 2656
Examiner Name ‘ KUNTZ, CURTIS A.
Attorney Dacket Number | 067055-002000

6 20110189294 Al 2011-08-18 Vilcovsky

If you wish to add additional U.S. Published Application citation information please click the Add button. Add

FOREIGN PATENT DOCUMENTS Remove
Name of Patentee or Pages,Columns, Lines
Examiner| Cite | Foreign Document Country Kind | Publicaticn Applicant of cited where Relevant Ts
Initial* No | Number3 Code? j Code?| Date PP Passages or Relevant
Document .
Figures Appear
1 10031965 DE A1l 2002-01-10 Floegel ]
2 19943355 DE A1 2001-03-15 | Benesch ]
3 [1372002 EP A1 | 20031217 |Accenture Global ]

Services GMBH

4 1376207 EP A1l 2004-01-02 | Seiko Epson Corp. ]

5 00/22955 WO A1 2000-04-27 Fischer ]

If you wish to add additional Foreign Patent Document citation information please click the Add button ~ Add
NON-PATENT LITERATURE DOCUMENTS Remove

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate}, title of the item
(book, magazine, journal, serial, symposium, catalog, etc}, date, pages(s), volume-issue nhumber(s}, TS
publisher, city and/or country where published.

Examiner| Cite
Initials* | No

1 Search Report for European Patent Application No. 06711263.1 dated August 18, 2011. ]
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Receipt date: 12/03/2013 Application Number 13843001 13843001 - GAU: 2697
Filing Date 2013-03-15
INFORMATION DISCLOSURE First Named Inventor ’ Nissi Vilcovsky
STATEMENT BY APPLICANT 2650
( Not for submission under 37 CFR 1.99)
Examiner Name ‘ KUNTZ, CURTIS A.
Attorney Docket Number | 067055-002000
2 Examination Report for European Patent Application No. 06711263.1 dated June 21, 2012. ]
3 2nd Examination Report for European Patent Application No. 06711263.1 dated June 25, 2013. ]
4 International Search Report and Written Opinion for PCT/IL2006/000281 mailed on June 12, 2007. ]
5 International Preliminary Report on Patentability for PCT/IL2006/000281 mailed on September 20, 2007. |:|
6 Office Action for U.S. Application No. 13/088,369 mailed on November 2, 2012. ]
7 Office Action for U.S. Application No. 13/088,369 mailed on April 9, 2013. ]
8 Notice of Allowance for U.S. Application No. 13/088,369 mailed on September 3, 2013. |:|
9 Office Action for U.S. Application No. 11/817,411 mailed on July 21, 2010. ]
10 Notice of Allowance for U.S. Application No. 11/817,411 mailed on February 3, 2011. ]
If you wish to add additional non-patent literature document citation information please click the Add button ~ Add
EXAMINER SIGNATURE
Examiner Signature Nijay Shankar/ Date Considered 11/24/2014
*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.
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Receipt date: 12/03/2013 Application Number 13843001 13843001 - GAU: 2697
Filing Date 2013-03-15

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor ’ Nissi Vilcovsky
Art Unit | 2656
Examiner Name ‘ KUNTZ, CURTIS A.

Attorney Dacket Number |067055-002000

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
1 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if
English language translation is attached.
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Receipt date: 12/03/2013 Application Number 13843001 13843001 - GAU: 2697
Filing Date 2013-03-15

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor ’ Nissi Vilcovsky

Art Unit | 2656
Examiner Name ‘ KUNTZ, CURTIS A.
Attorney Docket Number | 067055-002000

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
[] from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[] any individual designated in 37 CFR 1.56(c} more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

[[] See attached certification statement.
[[] The fee setforth in 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /Joseph Bach/ Date (YYYY-MM-DD) 2013-12-03
Name/Print Joseph Bach Registration Number 37771

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the ameunt of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 14350, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Receipt date: 12/03/2013 13843001 - GAU: 2697

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you de not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submissicn, which may
result in termination of proceedings or abandonment of the applicaticn or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.S.C. 552} and the Privacy Act (5 U.S.C. 552a). Recoerds from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required tc comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitaticns of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application epen to public inspections or an issued patent.

A record from this system of records may be disclosed, as a reutine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /V.S.

EFS Web 2.1.17

Page 363 of 451

/

7
i



Becsipigate: 11/20/2014 13843001 - GikkoRB9%

Lo . . . Approved for use through 07/31/2012. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Number 13843001
Filing Date 2013-03-15

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor ‘ Nissi Vilcovsky

Art Unit | 2607
Examiner Name ‘ SHANKAR, VIJAY
Attorney Docket Number | 067055-002000

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages Columns, Lines where
ek Patent Number Issue Date . Relevant Passages or Relevant
Initial No Codet of cited Document .
Figures Appear
1 5551021 A 1996-08-27 Harada et al.
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns,Lines where
s Cite No . Relevant Passages or Relevant
Initial Number Codel| Date of cited Document )
Figures Appear
1

If you wish to add additional U.S. Published Application citation information please click the Add button. Add
FOREIGN PATENT DOCUMENTS Remove

Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document | Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code? j Code4| Date Dpp Passages or Relevant
ocument .
Figures Appear
1 []
If you wish to add additional Foreign Patent Document citation information please click the Add button ~ Add
NON-PATENT LITERATURE DOCUMENTS Remove
. .. | Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item

Examiner| Cite o . . :

. (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s}, TS
Initials No . - .

publisher, city and/or country where published.
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Receipt date: 11/20/2014 Application Number 13843001 13843001 - GAU: 2697
Filing Date 2013-03-15

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor ’ Nissi Vilcovsky

Art Unit | 2697
Examiner Name ‘ SHANKAR, VIJAY
Attorney Docket Number | 067055-002000

If you wish to add additional non-patent literature document citation information please click the Add button ~ Add
EXAMINER SIGNATURE
Examiner Signature /Va}' Shankar/ Date Considered 1172412014

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
1 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. 5 Applicant is to place a check mark here if
English language translation is attached.
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Receipt date: 11/20/2014 Application Number 13843001 13843001 - GAU: 2697
Filing Date 2013-03-15

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor ’ Nissi Vilcovsky

Art Unit | 2697
Examiner Name ‘ SHANKAR, VIJAY
Attorney Docket Number | 067055-002000

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
[] from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[] any individual designated in 37 CFR 1.56(c} more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

[[] See attached certification statement.
[[] The fee setforth in 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /Joseph Bach/ Date (YYYY-MM-DD) 2014-11-20

Name/Print Joseph Bach Registration Number 37,771

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the ameunt of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 14350, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Receipt date: 11/20/2014 13843001 - GAU: 2697

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you de not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submissicn, which may
result in termination of proceedings or abandonment of the applicaticn or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.S.C. 552} and the Privacy Act (5 U.S.C. 552a). Recoerds from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required tc comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitaticns of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application epen to public inspections or an issued patent.

A record from this system of records may be disclosed, as a reutine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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UNITED STATES PATENT AND TRADEMARK OFFICE

Page 1 of 1

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

BIB DATA SHEET

CONFIRMATION NO. 2550

Nissi Vilcovsky, Tokyo, JAPAN;
Ofer Saban, Vienna, VA;

*k CONTINUING DATA kkkkkhkkkhkkkkhkkkkkkkkkkkk

This application is a CIP of 13/088,369 04/17/2011 PAT 8624883
which is a CON of 11/817,411 08/30/2007 PAT 7948481
which is a 371 of PCT/IL06/00281 03/01/2006
which claims benefit of 60/656,884 03/01/2005
and claims benefit of 60/656,885 03/01/2005

This application  13/843,001 03/15/2013
claims benefit of 61/738,957 12/18/2012

*% FOREIGN APPLICATIONS kkkkkkkkhkkhhkkkkkkkhkkhkkkk

** IF REQUIRED, FOREIGN FILING LICENSE GRANTED ** ** SMALL ENTITY **
05/02/2013

SERIAL NUMBER FILINS-AgrrE 371(c) CLASS GROUP ART UNIT ATTORNE(Y).DOCKET
13/843,001 03/15/2013 345 2697 067055-002000
RULE
APPLICANTS
INVENTORS

Nixon Peabody LLP
P.O. Box 60610
Palo Alto, CA 94306
UNITED STATES

Foreign Pricrity claimed U ves MINo STATEOR | SHEETS TOTAL |INDEPENDENT

35 USC 119(a-d) conditions met D Yes aNo D Xll%v?gr?ée COUNTRY DRAWINGS CLAIMS CLAIMS

Verified and VIJAY SHANKAR/

Aililnfwligged /Examiner‘s Signature Initials JAPAN 10 20 1
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TITLE
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[0 All Fees
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Becsipigate: 11/06/2014 13843001 - GikkoRB9%

. . . . Approved for use through 07/31/2012. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Number 13843001
Filing Date 2013-03-15
INFORMATION DISCLOSURE First Named Inventor ‘ Nissi Vilcovsky
STATEMENT BY APPLICANT  ——— 2659
( Not for submission under 37 CFR 1.99)
Examiner Name ‘ PATEL, HEMANT SHANTILAL
Attorney Docket Number | 067055-002000
U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Codet of cited Document .
Figures Appear
1 6417850 B1 2002-07-09 Kang
2 8624883 B2 2014-01-07 Vilcosky
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns, Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Cedel| Date of cited Document .
Figures Appear
1 20050047629 Al 2005-03-03 Farrell et al.
2 20050259158 A1 2005-11-24 Jacob et al.
3 20060007303 Al 2006-01-12 Milton
4 20070120954 A1 2007-05-31 Allen et al.
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Receipt date: 11/06/2014 Application Number 13843001 13843001 - GAU: 2697
Filing Date 2013-03-15
INFORMATION DISCLOSURE First Named Inventor ’ Nissi Vilcovsky
STATEMENT BY APPLICANT | =
( Not for submission under 37 CFR 1.99)
Examiner Name ‘ PATEL, HEMANT SHANTILAL
Attorney Dacket Number | 067055-002000
5 20070132863 A1 2007-06-14 Deguchi
6 20080151092 A1 2008-06-26 Vilcovsky
7 20090051779 Al 2009-02-26 Rolston
8 20100097442 A1 2010-04-22 Lablans
9 20100190510 A1 2010-07-29 Maranhas et al.
10 20100191578 Al 2010-07-29 Tran et al.
11 20110210970 A1 2011-09-01 Segawa
12 20120169850 Al 2012-07-05 Kim et al.
13 20120177284 A1 2012-07-12 Wang
14 20140225977 Al 2014-08-14 | Vilcovsky et al.
15 20140225978 A1 2014-08-14 Saban et al.
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Receipt date: 11/06/2014 13843001

2013-03-15

13843001 - GAU: 2697

Application Number

Filing Date

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor ’ Nissi Vilcovsky

Art Unit | 2653

‘ PATEL, HEMANT SHANTILAL
| 067055-002000

Examiner Name

Attorney Docket Number

16 20140226000 A1l 2014-08-14 Vilcovsky et al.

17 20140226900 A1 2014-08-14 Saban et al.

If you wish to add additional U.S. Published Application citation information please click the Add button. Add

FOREIGN PATENT DOCUMENTS

Remove

Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document | Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code? j Code#4| Date PP Passages or Relevant
Document .
Figures Appear
1 1859432 EP A2 2007-11-28 | Nissi Vilcovsky ]
2 2006/092793 WO A2 2006-09-08 Nissi Vilcovsky |:|
3 2014/100250 WO A2 2014-06-26 | Nissi Vilcovsky, et al. ]
If you wish to add additional Foreign Patent Document citation information please click the Add button ~ Add
NON-PATENT LITERATURE DOCUMENTS Remove
. . Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate}, title of the item
Examiner| Cite o . . )
e (book, magazine, journal, serial, symposium, catalog, etc}, date, pages(s), volume-issue number(s}, TS
Initials No . . .
publisher, city and/or country where published.
1 Decision to Refuse for European Patent Application No. 06711263.1 dated November 4, 2014. ]
2 International Search Report and Written Opinion for PCT/US2013/076253 dated May 6, 2014. ]

EFS Web 2.1.17

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /V.S/

Page 372 of 451



Receipt date: 11/06/2014 Application Number 13843001 13843001 - GAU: 2697
Filing Date 2013-03-15

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor ’ Nissi Vilcovsky
Art Unit | 2653

Examiner Name ‘ PATEL, HEMANT SHANTILAL
Attorney Docket Number | 067055-002000

3 Notice of Allowance for U.S. Patent Application No. 14/253,800 dated October 24, 2014. |:|

4 Invitation to Pay Additional Fees And, Where Applicable, Protest Fee for PCT/US2014/034333 dated August 8, 2014. ]

If you wish to add additional non-patent literature document citation information please click the Add button ~ Add
EXAMINER SIGNATURE
Examiner Signature NVijay Shankar/ Date Considered 11/24/2014

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.

1 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. 3 Applicant is to place a check mark here if
English language translation is attached.
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Receipt date: 11/06/2014 Application Number 13843001 13843001 - GAU: 2697
Filing Date 2013-03-15

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor ’ Nissi Vilcovsky

Art Unit | 2653

Examiner Name ‘ PATEL, HEMANT SHANTILAL
Attorney Docket Number | 067055-002000

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
[] from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[] any individual designated in 37 CFR 1.56(c} more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

[[] See attached certification statement.
[[] The fee setforth in 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /Joseph Bach/ Date (YYYY-MM-DD) 2014-11-06

Name/Print Joseph Bach Registration Number 37,771

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the ameunt of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 14350, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Receipt date: 11/06/2014 13843001 - GAU: 2697

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you de not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submissicn, which may
result in termination of proceedings or abandonment of the applicaticn or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.S.C. 552} and the Privacy Act (5 U.S.C. 552a). Recoerds from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required tc comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitaticns of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application epen to public inspections or an issued patent.

A record from this system of records may be disclosed, as a reutine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

13843001 VILCOVSKY ET AL.
‘“““H“HH““HH“““H “ ““H“ “‘ o o
VIJAY SHANKAR 2697

CPC
Symbol Type Version
HO4N 15 F 2013-01-01
G02B 08 | 2013-01-01
GO9F 16 | 2013-01-01
GO9F 00 | 2013-01-01
HO4N 144 | 2013-01-01
GO6F 011 | 2013-01-01
HO4N 622 | 2013-01-01
GoeT 00 | 2013-01-01
HO4N 2624 A 2013-01-01
A47F 195 A 2013-01-01
HO4N 2726 A 2013-01-01
HO4N 2628 A 2013-01-01
CPC Combination Sets
Symbol Type Set Ranking Version
NONE

Total Claims Allowed:

18

(Assistant Examiner) (Date)
VIJAY SHANKAR/
Primary Examiner.Art Unit 2697 11/24/14 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 2A, 2B

U.S. Patent and Trademark Office

Part of Paper No. 20141124
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

13843001 VILCOVSKY ET AL.
VIJAY SHANKAR 2697
US ORIGINAL CLASSIFICATION INTERNATIONAL CLASSIFICATION
CLASS SUBCLASS CLAIMED NON-CLAIMED
345 204 Gg|o F 3/038 (2013.01.01)
CROSS REFERENCE(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
345 212 214
NONE
Total Claims Allowed:
18
(Assistant Examiner) (Date)
VIJAY SHANKAR/
Primary Examiner.Art Unit 2697 11/24/14 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 2A, 2B

U.S. Patent and Trademark Office

Part of Paper No. 20141124
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | 13543001 VILCOVSKY ET AL.
H““H““ “m m“ “‘“ “H “ ““H“ “‘ o o
VIJAY SHANKAR 2697
O Claims renumbered in the same order as presented by applicant O CPA O T O R147
Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original
1 1 17
2 2 18
3 3 17 19
4 4 18 20
5 5
6 6
7 7
8 8
9 9
10 10
11 1
12 12
13 13
14 14
15 15
16 16
NONE
Total Claims Allowed:
18
(Assistant Examiner) (Date)
/VIJAY SHANKAR/
Primary Examiner.Art Unit 2697 11/24/14 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 2A, 2B
U.S. Patent and Trademark Office Part of Paper No. 20141124
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Doc code: IDS
Doc description: Information Disclosure Statement (IDS) Filed

PTO/SB/08a (01-10)

Approved for use through 07/31/2012. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 13843001
Filing Date 2013-03-15
First Named Inventor | Nissi Vilcovsky
Art Unit | 2697
Examiner Name | SHANKAR, VIJAY

Attorney Docket Number |067055-002000

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code’ of cited Document .
Figures Appear
1 5230038 A 1993-07-20 Grossman et al.
2 5923776 A 1998-07-13 Kamgar-Parsi
3 5937081 A 1999-08-10 O'Brill et al.
4 6195467 B1 2001-02-27 Asimopoulos et al.
5 6366694 B1 2002-04-02 Acharya
6 7874481 B2 |2011-01-25 | Silverbrook etal.
7 8000727 B1 2011-08-16 Bushman et al.
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number

13843001

Filing Date

2013-03-15

First Named Inventor | Nissi Vilcovsky

Art Unit

|2697

Examiner Name

| SHANKAR, VIJAY

Attorney Docket Number

| 067055-002000

Pages,Columns,Lines where

Examiner| .. Publication Kind | Publication Name of Patentee or Applicant
e Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document )
Figures Appear
1 20020049546 Al 2002-04-25 Shimomura
2 20030110099 Al 2003-06-12 Trajkovic et al.
3 20030146901 A1 2003-08-07 Ryan
4 20060158534 Al 2006-07-20 Gotohda
5 20070040033 A1 2007-02-22 Rosenberg
6 20080056564 Al 2008-03-06 Lindbloom
7 20100169411 A1 2010-07-01 Colton et al.
8 20120120184 Al 2012-05-17 Fornell et al.
9 20120154872 Al 2012-06-21 Reddy
10 20120229637 Al 2012-09-13 Mooradian et al.
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INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

( Not for submission under 37 CFR 1.99)

Application Number 13843001

Filing Date 2013-03-15
First Named Inventor | Nissi Vilcovsky
Art Unit | 2607
Examiner Name | SHANKAR, VIJAY

Attorney Docket Number |067055-002000

11 20120233089 Al 2012-09-13 Calman et al.
12 20130083015 Al 2013-04-04 Hernandez Esteban
13 20130088562 Al 2013-04-11 Hong et al.

If you wish to add additional U.S. Published Application citation information please click the Add button. Add

FOREIGN PATENT DOCUMENTS

Remove

Name of Patentee or

Pages,Columns,Lines

Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code? j Code4| Date pp Passages or Relevant
Document .
Figures Appear

1 [

If you wish to add additional Foreign Patent Document citation information please click the Add button ~ Add
NON-PATENT LITERATURE DOCUMENTS Remove
. . Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite S . . '
. (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
Initials No . - -
publisher, city and/or country where published.

1 International Search Report and Written Opinion for PCT/US2014/034333 dated December 17, 2014. |:|

2 Notice of Allowance for U.S. Patent Application No. 14/253,827 dated December 15, 2014. |:|

3 Notice of Allowance for U.S. Patent Application No. 14/253,831 dated December 3, 2014. |:|

If you wish to add additional non-patent literature document citation information please click the Add button ~ Add
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Application Number 13843001
Filing Date 2013-03-15

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Nissi Vilcovsky

Art Unit | 2607
Examiner Name | SHANKAR, VIJAY
Attorney Docket Number | 067055-002000

EXAMINER SIGNATURE

Examiner Signature | Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www. USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Empercr must precede the serial number of the patent document.
1 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if
English language translation is attached.
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Application Number 13843001

Filing Date 2013-03-15

INFORMATION DISCLOSURE

First Named Inventor | Nissi Vilcovsky

STATEMENT BY APPLICANT - |2697

( Not for submission under 37 CFR 1.99)
Examiner Name | SHANKAR, VIJAY

Attorney Docket Number |067055-002000

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) moare than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

[] See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

[] A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature [Joseph Bach/ Date (YYYY-MM-DD) 2015-01-06

Name/Print Joseph Bach Registration Number 37,771

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the callection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/aor examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
hisfher designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a viclation or potential violation of law or regulation.
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PCT/US2014/034333 17.12.2014

PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY

To:
" P.O.BOX 60610

JOSEPH BACH
NIXON PEABODY LLP PCT
_NOTIFICATION OF TRANSMITTAL OF
THE INTERNATIONAL SEARCH REPORT AND
THE WRITTEN OPINION OF THE INTERNATIONAL
SEARCHING AUTHORITY, OR THE DECLARATION

PALO ALTO, CA 94306

(PCT Rule 44.1)

Date of mailing
(day/monthiyear)

17 DEC 2014

Applicant’s or agent’s file reference

067055-002101

FOR FURTHER ACTION  Sece paragraphs 1 and 4 below

International application No.

PCT/US2014/034333

International-filing date
(day/month/vear)

16 April 2014

Applicant EYESMATCH LTD

1. The applicant is hereby notified that the international search report and the written opinion of the International Searching

2.[]

Authority have been established and are transmitted herewith.

Filing of amendments and statement under Article 19:
The applicant is entitled, if he so wishes, to amend the claims of the international application (see Rule 46):

‘When? The time limit for l‘|l|ng such amendments is normally two months from the date of transmittal oflhe 1mern'monal
search report.

How? Directly to the International Bureau of WIPQ preferably through e PCT oron paper to, 34 chemin des Colombettes
1211 Geneva 20, Switzerland, Facsimile No.: +41 22 338 82 70

For more detailed instructions, see PCT Applicant’s Guide, International Phase, paragraphs 9.004 —9.011.

The applicant is hereby notified that no international scarch report will be established and that the declaration under
Article 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith.

3. D With regard to any protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that:

the protest together with the decision thereon has been transmitted to the International Bureau together with any
request to forward the texts of both the protest and the decision thercon to the designated Offices.

no decision has been made yet on the protest; the applicant will be notificd as soon as a decision is made.

4. Reminders

The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority '
to the International Bureau. These comments will be made available to the public after international publication. The

International Bureau will send a' copy of such comments to all designated Offices unless an international preliminary

examination report has been or is to be established.

Shortly after the expiration of 18 months from the priority date, the international application will be published by the

International Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international

application, or of the priority claim, must reach the International Bureau before the completion of the technical preparations for

- international publication (Rules 90bis.1 and 90bis.3).

Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international preliminary
examination must be filed if the applicant wishes to postpone the entry into the national phase until 30 months from the priority
date (in some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the
prescribed acts for entry into the national phase before those designated Offices. In respect of other designated Offices, the
time limit of 30 months (or later) will appty even if no demand is filed within 19 months. For details about the applicable time
limits, Office by Office, see www.wipo.int/pct/en/texts/time_limits.html and the PCT Applicant’s Guide, National Chapters.
Within 19 months from the priority date, the applicant may request that a supplementary international search be carried
out by a different International Searching Authority that offers this service (Rule 45bis.1). The procedure for requesting
supplementary international search is described in the PCT Applicant 's Guide, Iniernational Phase, paragraphs 8.006-8.032.

Authorized officer

Name and mailing address of the ISA/

Mail Stop PCT, Attn: ISA/US
Commissioner for Patents
P.0. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-3201

Blaine R. Copenheaver

PCT Helpdesk: 571-272-4300
Telephone No. pcy osp: s71.272.7774°

Form PCT/ISA/220 (July 2014)
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PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT
(PCT Article 18 and Rules 43 and 44)

Applicant’s or agent’s file reference FOR FURTHER " see Form PCT/ISA/220
067055-002101 ' ACTION : as well as, where applicable, item 5 below.
International application No. International filing date (day/month/year) (Earliest) Priority Date (day/month/vear)
PCT/US2014/034333 16 April 2014 04 August 2013
Applicant

EYESMATCH LTD

_ This international search report has been prepared by this International Searching Authority and is transmitted to the applicant
according to Article 18. A copy is being transmitted to the International Bureau.

This international search report consists of a total of _ y __ sheets.
) l:] It is also accompanied by a copy of each priér art document cited in this report.

1. Basis of the report
a. With regard to the language, the international search was carried out on the basis of:

the international application in the language in which it was filed.

l:] a translation of the international application into which is the language of
a translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

b. D This international search report has been established taking into account the rectification of an obvious mistake
authorized by or notified to th_is Authority under Rule 91 (Rule 43.6bis(a)).

c. D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. I.

2. |:] ) Certain claims were found unsearchable (see Box No. 11).
3. Unity (')finvention is la{cking (see Box No. III).

4. With regard to the title,
. the text is approved as submitted by the applicant.
D the text has been established by this Authority to read as follows:

5. With l;cgard to the abstract,
N7 .
the text is approved as submitted by the applicant.

the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant
may, within one month from the date of mailing of this international search report, submit comments to this Authority.

6. With regard to the drawings,
a. the figure of the drawings to be published with the abstract is Figure No. 15
as suggested by the applicant.
as selected by this Authority, because the applicant failed to suggest a figure.

D as selected by this Authority, because this figure better characterizes the invention.

b. D none of the figures is to be published with the abstract.

Form PCT/ISA/210 (first sheet) (-July 2009)
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INTERNATIONAL SEARCH REPORT International application No.
. PCT/US2014/034333

Box No. I1 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article i7(2)(a) for the following reasons:

D Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2 D Claims Nos.:

because they relate to parts of the international application that do not comply with thc prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. D Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6. 4(a)

Box No. III  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

See last page.

I. D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims. .

2. D As all searchable claims could be searched without effort justifying’ additional fees, this Authority did not invite payment of
additional fees. .

3. D As only some of the requiréd additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. g No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restrictcd to the invention first mentioned in the claims; it’is covered by claims Nos.:

1-20

The additional scarch fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

The additional scarch fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

No protest accompanied the payment of additional search fees.

. Remark on Protest

04

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2009)
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INTERNATIONAL SEARCH REPORT

PCT/US2014/034333 17.12.2014

International application No.
PCT/US2014/034333

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - GO6F 17/00 (2014.01)
USPC - GO6F 17/00

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by ¢
IPC(8) - GOGF 17/00; GO9B 25/00; HO4N 5/222; 7/15 (2014.01)
USPC - 348/14.12, 333.01, 705/27.1

Iassnﬂcauon symbols)

Documentation scarched other than minimum documentation to the extent that such documents are mcluded in the fields searched
CPC - GO6F 17/00; G0O9B 25/00; HO4N 5/222; 7/15 (2014.09) (keyword delimited)

Electronic data base consulted during the intemational search (name of

Google, Orbit, Google Patents

Search terms used: camera, detect, user presence, switching, idle mode, mirror mode

data base and, where practicable, search terms used)

C.  DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, vy\'th indication, where appropriate, of the rc]eva.l-"lt passages Relevant to claim No.
Y US 2008/0151092 A1 (VILCOVSKY) 26 June 2008 (26.06.2008) entire document 1-20

Y US-2007/0040033 A1 (ROSENBERG) 22 February 2007 (22.02.2007) entire document 1-20

Y US 2010/0169411 A1 (COLTON et al) 01 July 2010 (01.07.2010) entire document 1-20

Y US 2006/0158534 A1 (GOTOHDA) 20 July 2006 (20.07.2006) entire document 23

Y US 2003/0146901 A1 (RYAN) 07 August 2003 (07.08.2003) entire document 3,17-é0
Y US 8,000,727 B1 (BUSHMAN et al) 16 August 2011 (i6.08.201 1) entire document 45

Y us 201.2/02330‘89 A1 (CALMAN et al) 13 September 2012 (13.09.2012) entire document 5‘

Y US 2003/0110093 A1 (TRAJKOVIC et al) 12 June 2003 (12.06.2003) entire document 6-15

Y US‘2012/0154I872 A1 (REDDY) 21 June 2012 (21.06.2012) entire document 8-11
Y US 20130/083015 A1 (HERNANDEZ ESTEBAN) 04 April 2013 (04.04.2013) entire document 15

Y US 2012/0229637 A1 (MOORADIAN et al) 13 Septembér 2012 (13.09.2012) entire document 16

Y US 2013/0088562 A1 (HONG et al) 11 April 2013 (11.04.2013) entire document 18-20
Y US 6,366,694 B1 (ACHARYA) 02 April 2002 (02.04.2002) entire document 8-11

: m Further documents are listed in the continuation of Box C.

L]

* Special categories of cited documents:

“A” document defining the general state of the art whlch is not considered
to be of particular relevance

“E” te_a}rher application or patent but published on or after the lmemanonal
iling dal

“L” document which may throw doubts on prlonty claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“Q” document referring to an oral dlsClOSu[e use, exhibition or other
means

“P”  document published prior to lhe mlematlonal filing date but later than

the priority date claimed

later document published after.the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

o

document of particular relcvance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

08 December 2014

Date of mailing of the international search report

17DEC 2014

Name and mailing address of the ISA/US

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.O. Box 1450, Alexandna, Virginia 22313-1450

Facsimile No. 571-273-3201

Authorized officer:
Blaine R. Copenheaver

PCT Helpdesk: 57 1-272-4300
PCT OSP: 571-272-7774

Form PCT/ISA/210-(second sheet) (July 2009)
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INTERNATIONAL SEARCH REPORT International app]ica[ion No. -
PCT/US2014/034333

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y US 2008/0056564 A1 (LINDBLOOM) 06 March 2008 (06.03.2008) entire document 8-11

Y US 5,9237,76 A (KAMGAR-PARSI) 13 July 1999 (13A07.19v99) entire document 10

Y US 6,195,467 é1 (ASIMOPOULOS et al) 27 February 2001 (27.02.2001) entire document 1

Y US 5,937,081 A (O'Brill et al) 10 August 1999 (10.08.1999) entire document 19

Y us 200.2/0049546 A1 (SHIMOMURA) 25 April 2002 (25.04.2002) entire document 20

Y US 5,230,039 A (GROSSMAN et al) 20 July 1993 (20.07.1993) entire document 1

A US 2012/0120184 A1 (FORNELL et al) 17 May 2012 (17.05.2012) entire document 1-20

.FormrPCT/ISA/ZIO (continuation of second sheet) (July 2009)
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INTERNATIONAL SEARCH REPORT International application No.
PCT/US2014/034333

Continuation of Box No. lil:

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Group |, claims 1-20, drawn to a computer implemented method for operating a system comprising determining whether the user has an
existing account. ’

Group |l, claims 21-31, drawn to a computer readable storage medium storing a program for separating an object in a digital image.
Group lll, claims 32-47, drawn to a computer system for perform color change on an object within a digital image.

Group |V, claims 48-56, drawn to a method for operating a mirror-display system where the processor flips the captured images about a
vertical axis. ’

Group V, claims 57-74, drawn to a method for displaying a mirror-mimicking image on the monitor comprising initiating
mirror-mimicking mode and authentication process.

Group VI, claims 75-94, drawn to a method for operating a mirror-display system comprising operating in a mirror tracking mode by
operating the processor to apply adaptive transformation mapping to images. ’

The inventions listed as Groups |-VI do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special technical features for the following reasons: the special technical feature of the Group
| invention: determining whether the user has an existing account and, if so, opening the user account and displaying thumbnails
corresponding to the user account on the monitor; if the user has no existing account, setting a temporary account and so long as the
user is still in front of the monitor, enabling the user to control the temporary account as claimed therein is not present in the invention of
Groups II-VI. The special technical feature of the Group Il invention: instructions for separating an object in a digital image by performing
the steps comprising: obtaining a digital image; receiving a selection of an object within the digital image as claimed therein is not
present in the invention of Groups |, 1I-VI. The special technical feature of the Group Ill invention: perform color change on an object
within a digital image, comprising receiving a selection of object in the digital image to be recolored; performing element selection to
obtain collection of pixels that belong to the selected object as claimed therein is not present in the invention of Groups |, II, IV-VI. The
special technical feature of the Group IV invention: the processor flips the captured images about a vertical axis so as to reverse right
and left sides of the captured images and applies transformation mapping to the captured images to generate modified images that
appear to mimic reflection of a mirror as claimed therein is not present in the invention of Groups |, Il, Ill or V-VI. The special technical
feature of the Group V invention: initiating a mirror-mimicking mode for displaying the mirror-mimicking image on the monitor; initiating
an authentication process as claimed therein is not present in the invention of Groups I-IV, VI. The special technical feature of the
Group VI invention: operating the mirror-display system in a mirror tracking mode by operating the processor to apply adaptive
transformation mapping to images captured by the camera to generate modified images that appear to be captured from a different point
of view of the camera's actual point of view as claimed therein is not present in the invention of Groups I-V.

Groups |, 11, IIt, IV, V and VI lack unity of invention because even though the inventions of these groups require the technical feature of a
method for operating a mirror-display system having a monitor camera and processor, operating the system in idle mode until a user
presence is sensed in front of camera, once user presence identified, switching operation of mirror display into a different mode, this
technical feature is not a special technical feature as it does not make a contribution over the prior art. Specifically, US 2008/0151092
A1 (VILCOVSKY) 26 June 2008 (26.06.2008) teaches a method for operating a mirror-display system having a monitor camera and
processor (method for enabling a system to carry out an appearance comparison, wherein the system comprises a mirror display device,
an imaging device to capture one or more appearances from a field of view in front of the mirror-display device, and central processor,
Paras. 6 and 44), operating the system in idle mode until a user presence is sensed in front of camera, once user presence identified,
switching operation of mirror display into a different mode (controller 121 receives input from imaging-device 130 related to capturing a
first trial of the user-appearance in front of imaging device 130, Para. 61 and Fig. 3A; at this point, controller 121 may view the first trial
and then change the operational mode of mirror-display device 140 to the display mode using signals 141, wherein controller 121 further
facilitates switching the mirror-display device from inactive to active mode, Paras. 31 and 62 and Fig. 38).

Since none of the special technical features of the Group I, I, Ili, IV, V or VI inventions are found in more than one of the inventions,
unity of invention is lacking.

Form PCT/ISA/210 (extra sheet) (July 2009)
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PATENT COOPERATION TREATY

From the
INTERNATIONAL SEARCHING AUTHORITY

To: JOSEPH BACH _ . ‘ PCT

"NIXON PEABODY LLP
P.O. BOX 60610 .

PALO ALTO, CA 94306 ) WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

o) 17 DEC 2014

Applicant’s or agent’s file reference . FOR FURTHER ACTION .
067055-002101 . See paragraph 2 below ’
International application No. International filing date (day/month/year) Priority date (day/month/year)
PCT/US2014/034333 16 April 2014 04 August 2013

International Patent Classification (IPC) or both national classification and IPC
IPC(8) -. GO6F 17/00 (2014.01)

USPC - GO6F 17/00

Applicant EYESMATCH LTD

1. This opinion contains indications relating to the following items:

Box No. | Basis of the opiﬁion

Box No. 11 Priority

Box No. Il Non-cstablishmcnt_of opinion with regard to novelty, inventive step and industrial applicability
"Box No. IV Lack of unity ofi.nvention

Box No. V. Reasoned statement under Rule 43bis. [(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement . .

Box No. VI  Certain documents cited

Box No. VII  Certain defects in the international application .

LU0 XXOOX

Box No. VIII Certain observations on the international application

2. FURTHER ACTION ‘ ‘
If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the
International Preliminary Examining Authority (“IPEA™) except that this does not apply where the applicant chooses an Authority
other than this one to be the IPEA and the choscn IPEA has notified the International Bureau under Rule 66.1bis(b) that written
opinions of this International Searching Authority will not be so considered.

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applica:n[ is invited to submit to the IPEA
a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Form
PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later.

For further options, see Form PCT/ISA/220.

Name and mailing address of the ISA/US | Date of completion of this opinion ~ Authorized officer:
Mail Stop PCT, Attn: ISA/US ;
Commissioner for Patents 08 December 2014 Blaine R. Copenheaver
P.O. Box 1450, Alexandria, Virginia 22313-1450 . :
L. . PCT Helpdesk: 571-272-4300
Facsimile No. 571-273-3201 . PCT OSP: 571-272.7774

Form PCT/ISA/237 (cover sheet) (July 2011}

Page 391 of 451



PCT/US2014/034333 17.12.2014

’ WRITTEN OPINION OF THE : Intemational application No.
PCT/US2014/034333

INTERNATIONAL SEARCHING AUTHORITY

Box No. I Basis of this opinion

1. With regard to the language, this opinion has been established on the basis of:

IXI the international application in the language in which it was filed.

D a translation of the international application into’ ) which is the language of a
translation furnished for the purposes of international search (Rules 12.3(a) and 23. 1(b)). '

2. D This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified
) to this Authority under Rule 91 (Rule 43bis.1(a))

3. With rcgard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been
- established on the basis of a sequence listing filed or furnished:

a. (me.ans)
D on paper

D in electronic form

b. (time) \
D in the international application as filed
D together with the interniational application in electronic form

I:] subsequently to this Authority for the purposes of search

4. |:| In addition, in the casc that more than one version or copy of a sequence listing has been filed or furnished, the required
statements that the information in the subsequent or additional copies is identical 1o that in the application as filed or
does not go beyond the application as filed, as appropriate, were furnished.

5. Additional comments:

Form PCT/ISA/237 (Box No. 1) (July 2011)
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WRITTEN OPINION OF THE International application Nq.

INTERNATIONAL SEA.RCHING AUTHORITY PCT/US2014/034333

Box No. 1V Lack of unity of invention

1. & l.n response to the invitation (Form PCT/ISA/206) to pay additional fees the applicant has, within thc appicable time limit:
D paid additional fees ‘
D paid additional fees under protest and, vt.;hcrc applicablc:thé proiest fee
D paid additiénal fees under protest but the applicable protest fee was not paid
D ‘not paid additional fees

2. l:l This Authority found that the requireménl of unity of invention is not complied with and chose not to invite the applicant lo
pay additional fees. :

3. This Authority considers that the requirement of unity of invention in accordance with Rule 13.1, 132 and 13.3 is

I:l complied with

_}E not complied with for the following reasons:

See SupplementaAI Box

4.  Consequently, this opinion has been established in respect of the following parts of the international applicaﬁon:

D all parts -

N - .
the parts relating to claims Nos. 1-20
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1. Statéement
Novelty (N) : Claims 1-20 . ' » YES
Claims None NO
- Inventive step (1S) Claims " None YES
Claims 1-20 NO
Industrial applicability (1A) Claims 1-20 . YES
Claims None NO

2. Citations and explanations:

Claim 1 lacks an inventive step under PCT Article 33(3) as being obvious over Vilcovsky in view of Rosenberg and further in view of
Colton et al., hereinafter referred to as Colton. .

Regarding ctaim 1, Vilcovsky discloses a computer implemented method for operating a system having a monitor, a camera, and a
processor, so as to display a user's image on the monitor (a device, a method, a system for capturing and displaying appearances,
abstract, title; fig.1 shows an interactive system 100 which comprises of an imaging device 130 which is a camera, a mirror-display device
140, para 0027, 0034; the mirror display device 140 operates selectably as a mirror or a display and operates in a display mode wherein
the device enables the user to view user appearances as captured by the imaging device of a previous trial, para 0025), comprising: on a
device having the processor and a memory storing a program for execution by the processor (the controller 121 includes a central ’
processing unit, a digital signal processor, a microprocessor, para 0044; the controller 121 generates a mirror-image corresponding to the
appearance captured by imaging device 130, a storage 123 stores instructions that when executed by a controller using an algorithm, para
0048), the program including instructions for: operating the system in a mode (the mirror-display device 140 is a LCD embedded in a .
semi-reflective mirror, wherein in an inactive mode of operation, a mirror-display 140 reflects sufficient light incident to enable the user to’
view user-appearances, para 0031); switching the system to virtual mirror mode wherein the system performs the steps comprising (the
user sets the operating mode of a mirror device to a mirror mode and poses in front of the mirror-display device and captures an image of
the user appearance of the first trial, and the device 130 captures the user-appearance, para 0064-0066; the user switches between
operating modes mirror-mode and display mode, para 0068; the mirror-display device 140 when switched to an active mode of operation,
images displayed by the LCD device is viewed by .user 11, para 0031): transforming the images captured by the camera to generate mirror
images (an imaging device captures the user appearances and displays it on the mirror-display device to view a user-appearance of a
current trial, para 0025; the mirror-display device 140 operates in the mirror-mode wherein the user can view a user-appearance, wherein
the imaging device 130 captures an image of the user-appearance of the first trial of a consumer article [displaying images of the user on
the device 140 via the camera 130 is interpreted as transforming images], para 0029); storing the mirror images (wherein the imaging
device 130 captures an image of the user-appearance of the first trial of a consumer article, and stores the captured image in a storage
device 123, para 0029); displaying the mirror images on the monitor (imaging device captures the user appearances and displays it on the
mirror-display device to view a user-appearance of a current trial, para 0025), but lacks the teaching of operating the system in an idle
mode wherein images captured by the camera are buffered for display on the monitor, but are not stored; when a presence of a user is
detected in a field of view of the camera, switching the system to virtual mirror mode; and, determining whether the user has an existing
account and, if so, opening the user account and displaying thumbnails corresponding to the user account on the monitor; if the user has
no existing account, setting a temporary account and so long as the user is still in front of the monitor, enabling the user to control the
temporary account; and, once the user exits the field of view, returning the system to idle mode.

(Cont. in Supplemental Box)
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Continuation of:
Continuation Box No. IV:

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Group |, claims 1-20, drawn to a computer implemented method for operating a system comprising determining whether the user has an
existing account.

Group II, claims 21-31, drawn to a computer readable storage medium stoning a program for separatlng an object in a digital image..
Group lll, claims 32-47, drawn to a computer system for perform color change on an object within a digital image.

Group IV, claims 48-56, drawn to a method.for operating a mirror-display system where the processor flips the captured images about a
vertical axis.

Group V, claims 57-74, drawn to a method for displaying a mm'or-mlmlcklng |mage on the monitor compnsing initiating a m|rror-m|m|ck|ng
mode and authentication process.

Group VI, claims 75-94, drawn to a method for operating a mirror-display system comprising operating in a mirror tracking mode by
operating the processor to apply adaptive transformation mapping to images:

The inventions listed as Groups |-VI do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special technical features for the following reasons: the special technicat feature of the Group |
invention: determining whether the user has an existing account and, if so, opening the user account and displaying thumbnails
corresponding to the user account on the monitor; if the user has no existing account, setting a temporary account and so long as the user
is still in front of the monitor, enabling the user to control the temporary account as claimed therein is not present in the invention of Groups
lI-VI. The special technical feature of the Group Il invention: instructions for separating an object in a digital image by performing the steps
comprising: obtaining a digital image; receiving a selection of an object within the digital image as claimed therein.is not present in the

. invention of Groups |, llI-VI. The special technical feature of the Group Ill invention: perform color change on an object within a digital
image, comprising receiving a selection of object in the digital image to be recolored; performing element selection to obtain collection of
pixels that belong to the selected object as claimed therein is not present in the invention of Groups |, II, IV-VI. . The special technical
feature of the Group 1V invention: the processor flips the captured images about a vertical axis so as to reverse right and left sides of the
captured images and applies transformation mapping to the captured images to generate modified images that appear to mimic reflection
of a-mirror as claimed therein is not present in the invention of Groups |, Il, Il or V-VI. The special technical feature of the Group V
invention: initiating a mirror-mimicking mode for displaying the mirror-mimicking image on the monitor; initiating an authentication process
as claimed therein is not present in the invention of Groups I-IV, VI. The special technical feature of the Group VI invention: operating the
mirror-display system in a mirror tracking mode by operating the processor to apply adaptive transformation mapping to images captured
by the camera to generate modified images that appear to be captured from a different point of view of the camera'’s actual point of view as
claimed therein is not present in the invention of Groups I-V.

Groups |, It, 11, IV, V and VI lack unlty of invention because even though the inventions of these groups reqwre the technical feature of a
method for operatlng a mirror-display system having a monitor camera and processor, operating the system in idle mode until a user
presence is sensed in front of camera, once user presence identified, switching operation of mirror display into a different mode, this
technical feature is not a special technical feature as it does not make a contribution over the prior art. Specifically, US 2008/0151092 A1
(VILCOVSKY) 26 June 2008 (26.06.2008) teaches a method for operating a mirror-display system having a monitor camera and processor
(method for enabling a system to carry out an appearance comparison, wherein the system comprises a mirror display device, an imaging
device to capture one or more appearances from a field of view in front of the mirror-display device; and central processor, Paras. 6 and
44), operating the system in idle mode until a user presence is sensed in front of camera, once user presence identified, switching
operation of mirror display into a different mode (controller 121 receives input from imaging device 130 related to capturing a first trial of
the user-appearance in front of imaging device 130, Para. 61 and Fig. 3A; at this point, controller 121 may view the first tnal and then
change the operational mode of mirror-display device 140 to the display mode using signals 141, wherein controller 121 further facilitates’
switching the mirror-display devlce from inactive to active mode, Paras. 31 and 62 and Fig. 3B).

Since none of the special technical features of the Group |, I, I, IV, V or VI |nventlons are found in more than one of the inventions, unity
of invention is lacking.
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Regarding claim 1 (Cont.):

Rosenberg is in the field of a digital mirror system that emulates a traditional mirror by displaying real-time video imagery of a user
(abstract) and teaches operating the system in an idle mode (when the sensors detect that person has moved away from the screen is
enabled to switch into a low-power idle state so that the display 301 is not wasting power by continually displaying mirroring imagery, para
0069); when a presence of a user is detected in a field of view of the camera, switching the system to virtual mirror mode (fig.3 shows
proximity and motion sensors 305 for detecting whether a person is located before and when the person moves away from the display
screen, the auto-activation feature is enabled by the proximity and motion sensors to send data to a processor indicating that an object is
within a defined region and causes the mirror display 301 to automatically tum on upon the detection and to enter it a mimoring mode from
a power off mode, para 0069); once the user exits the field of view, returning the system to idle mode (the digital mirror functions in
selectively switching between plurality of states in response to a person stepping before and stepping away from the display screen, further|
when the sensors detect that person has moved away from the screen is enabled to switch into a low-power idle state so that the display
301 is not wasting power by continually displaying mirroring imagery, para 0069, 0070). It would have been obvious to one of ordinary skill
in the art at the time of the invention to use the teachings of Rosenberg to incorporate operating the system in an idle mode; when a
presence of a user is detected in a field of view of the camera, switching the system to virtual mirror mode; once the user exits the field of
view, returning the system to idle mode into the invention of Vilcovsky. The motivation would have been to conserve power when no one is
utilizing the mirror (see Rosenberg para 0069).

Furthrmore, Rosenberg teaches, wherein images captured by the camera are buffered for display on the monitor, but are not stored (the
mirror-image buffering feature is configured to continually store in a buffer memory 1000 frames captured and displayed to the user, and as|-
new frames come in, old frames are over-written, the image frame buffer maintains in memory the last 10 seconds of live imagery
captured, para 0044) and setting a displaying so long as the user is still in front of the monitor (the auto-shut-down feature provides
mirroring display screen to be turned off when it is determined that a user has stepped away from the mirror for more than some threshold
amount of time and wherein sufficient motion was not detected before the screen for a period of time [turning of the display when the user
is not detected is interpreted as displaying so long as the user is still in front of the monitor), para 0070).Therefore, It would have been
obvious to one of ordinary skill in the art at the time of the invention to use the teachings of Rosenberg to incorporate wherein images
captured by the camera are buffered for display on the monitor, but are not stored and setting a displaying so long as the user is still in
front.of the monitor into the invention of Vilcovsky. The motivation would have been to conserve power when no one is utilizing the mirror
(see Rosenberg para 0069).

Colton is the field of sharing content among a plurality of users and enables the transfer of electronic content items captured (abstract) and
teaches determining whether the user has an existing account and, if so, accessing the user account (fig.3 shows step 368 wherein the
server 22 checks to determine if the identified recipient already has an account with the system, at step 372 it is determined that an
account does exist then a content transfer takes place, para 0107); if the user has no existing account, setting a temporary account and,
enabling the user to control the temporary account (fig.9 shows if the server determines that the recipient is not an account holder, a
temporary account for that recipient is created in step 380, and the temporary account is utilized as a placeholder for the message
generated by the sending user, para 0110). It would have been obvious to one of ordinary skill in the art at the time of the invention to use
the teachings of Colton to incorporate determining whether the user has an existing account and, if so, accessing the user account; if the
user has no existing account, setting a temporary account and, enabling the user to control the temporary account into the invention of
Vilcovsky. The motivation would have been to provide almost very little effort to download, install and use an appropriate software for
sending and receiving content (see Colton para 0028).

Furthermore, Colton teaches open an account and displaying thumbnails corresponding to the user account on the monitor (fig. 10 shows a
GUI [monitor] that displays a message that a recipient has received, and the display area 454 include attachments associated with the
message in area 454C [displaying thumbnails], para 0127, 0129, 0130; a content sharing application is an email application [email
message is viewed interpreted as open an account], para 0133). Therefore, It would have been obvious to one of ordinary skill in the art at
the time of the invention to use the teachings of Colton to incorporate teaches open an account and displaying thumbnails corresponding
to the user account on the monitor into the invention of Vilcovsky. The motivation would have been to provide the users with ease of
access to contents independent of registering for an account.

Claim 2 lacks an inventive step under PCT Article 33(3) as being obvious over Vilcovsky in view of Rosenberg and further in view of Colton
and further in view Gothda.

Regarding claim 2, Vilcovsky lacks the teaching of wherein when the presence of the user is detected, the system further performs the step
comprising calculating the height of the user.

Rosenberg is in the field of a digital mirror system that emulates a traditional mirror by displaying real-time video imagery of a user
(abstract) and teaches wherein when the presence of the user is detected (when the sensors detect that person has moved away from the
screen is enabled to switch into a low-power idle state so that the display 301 is not wasting power by continually displaying mirroring
imagery, para 0069). It would have been obvious to one of ordinary skill in the art at the time of the invention to use the teachings of
Rosenberg to incorporate wherein when the presence of the user is detected into the invention of Vilcovsky. The motivation would have
been to conserve power when no one is utilizing the mirror (see Rosenberg para 0069).

Gotohda is in the field of capturing an image to provide a desirable composition to the user (abstract) and teaches the system further
performs the step comprising calculating the height of the user (the facial position of the user is calculated in the captured image, the facial
storage section stores the calculated facial position, and determines the user’'s height based on a user’s facial position calculated, para
0085). It would have been obvious to one of ordinary skill in the art at the time of the invention to use the teachings of Gotohda to
incorporate the system further performs the step comprising calculating the height of the user into the invention of Vilcovsky. The
motivation would have been to provide an optimized and speedy process of determining a person’s facial image (see Gotohda para 0085).

Form PCT/ISA/237 (Supplemental Box) (July 2011)

Page 396 of 451



. | PCT/US2014/034333 17.12.2014

International application No.

WRITTEN OPINION OF THE
PCT/US2014/034333

INTERNATIONAL SEARCHING AUTHORITY

Supplemental Box

In case the space in any of the preceding boxes is not sufficient.

Conlinualion of:
Claim 3 lacks an inventive step under PCT Article 33(3) as being obvious over Vilcovsky in view of Rosenberg and further in view of Colton
and further in view Gothda and further in view of Ryan.

Regarding claim 3, Vilcovsky lacks the teaching of wherein calculating the height comprises: identifying user's eyes in a frame of the
images captured by the camera to identify the user's head; registering an oval around the user's head; matching, at least one pixel at top
section of the oval to a height calibration, to thereby deduce the user’s height.

Gotohda is in the field of capturing an image to provide a desirable composition to the user (abstract) and teaches registering a Iocann
around the user's head (the facial position of the user is calculated in the captured image, the facial storage section stores the calculated
facial position, and determines the user's height based on a user's facial position calculated, para 0085); matching at least one pixe! at top
section of the location to a height calibration, to thereby deduce the user’s height (the facial position of the user is calculated in the
captured image, the facial storage section stores the calculated facial position, and determines the user's height based on a user’s facial
position calculated, para 0085). Furthermore, to define the shape of the position located was a well-known practice in the art and the
specifics (an oval shape) would have been a matter of design choice. It would have been obvious to one of ordinary skill in the art at the
time of the invention to use the teachings of Gotohda to incorporate registering an oval around the user's head; matching at least one pixel
at top section of the oval to a height calibration, to thereby deduce the user's height into the invention of Vilcovsky. The motivation would
have been to provide an optimized and speedy process of determining a person's facial image (see Gotohda para 0085).

Ryan is in the field of computer processing apparatus wherein frames of image data received from a camera are processed to track the
eyes of a user (abstract) and teaches identifying user's eyes in a frame of the images captured by the camera to identify the user's head
(eye position calculator identifies two minima's in each group that are associated with y-positions of the user's eyebrow and eye, para
0106; the head model processor 34 performs processing to determine a rotation of the 3D computer head model, the three dimensional
coordinate system orientates the head so that the eyes project the same positions in the 2D image space as the calculated eye position,
para 0139). It would have been obvious to one of ordinary skill in the art at the time of the invention to use the teachings of Ryan to
incorporate identifying user's eyes in a frame of the images captured by the camera to identify the user's head into the invention of
Vilcovsky. The motivation would have been to provide an accurate and reliable way of determining locations (see Ryan para 0034).

Claim 4 lacks an inventive step under PCT Article 33(3) as being obvious over Vllcovsky in view of Rosenberg and further in view of Colton
and further in view Bushman et al., hereinafter referred to as Bushman.

Regarding claim 4, Vilcovsky lacks the teachlng of wherein when a presence of a user is detected, the method further proceed to execute
a user authentication procedure.

Bushman is in the field of a communication system wherein a device optically receives an image and process it (abstract) and teaches
proceed to execute a user authentication procedure (to process the access code to authenticate the user and indicate the authentication in
the authonzation request, claim 15, col.6, lines 16-43). It would have been obvious to one of ordinary skill in the art at the time of the
invention to use the teachings of Bushman to incorporate proceed to execute a user authentication procedure into the invention of -
Vilcovsky. The motivation would have been to provide an optimized process of authentication. _ .

Claim 6 lacks an inventive step under PCT Article 33(3) as being obvious over Vilcovsky in view of Rosenberg and further in view of Colton
and further in view of Bushman and further in view of Calman et al., herelnafter referred to as Calman.

-Regarding claim 5, Vilcovsky lacks the teaching of wherein the user authentication procedure comprises the steps: displaying a frame in a
background area of the monitor; continuously analyzing the images captured by camera for presence of a code within the frame; and,
when a code is detected, analyzing the code to authenticate the user.

Calman is in the field of presenting investment related information on a mobile device by using object recognition techniques (abstract) and
teaches displaying a frame in a background area of the monitor (the AR application continuously captures video and analyzes the objects
within the video stream, and an object recognition application alerts the user that a particular object has been identified, para 0055; the
apparatus 100 includes a business entity identification application that identifies business entities based on the images captured in the
video stream, by using images of products manufactured by the business entity, wherein the tags displayed in the products include a
readable code such as a QR code, wherein the application decodes the QR code to identify he business entity associated, para 0066);
continuously analyzing the images captured by camera for presence of a code within the frame (the AR application continuously captures
video and analyzes the objects within the video stream, and an object recognition application alerts the user that a particular object has
been identified, para 0055; the apparatus 100 includes a business entity identification application that identifies business entities based on
the images captured in the video stream, by using images of products manufactured by the business entity, wherein the tags displayed in
the products include a readable code such as a QR code, wherein the application decodes the QR code to identify he business entity
associated, para 0066); and, when a code is detected, analyzing the code (the AR application continuously captures video and analyzes
the objects within the video stream, and an object recognition application alerts the user that a particular object has been identified, para
0055; the apparatus 100 includes a business entity identification application that identifies business entities based on the images captured
in the video stream, by using images of products manufactured by the business entity, wherein the tags displayed in the products include a
readable code such as a QR code, wherein the application decodes the QR code to identify he business entity associated, para 0066). It
would have been obvious to one of ordinary skill in the art at the time of the invention to use the teachings of Calman to incorporate
displaying a frame in a background area of the monitor; continuously analyzing the images captured by camera for presence of a code
within the frame; and, when a code is detected, analyzing the code into the invention of Vilcovsky. The motivation would have been to
provide an optimized process of identifying products.

Bushman is in the field of a communication system wherein a device optically receives an image and process it (abstract) and teaches
analyzing the code to authenticate the user (to process the access code to authenticate the user and indicate the authentication in the
authorization request, claim 15, col.6, lines 16-43). It would have been obvious to one of ordinary skill in the art at the time of the invention
to use the teachings of Bushman to incorporate analyzing the code to authenticate the user into the invention of Vilcovsky. The motivation ’
would have been to provide-an optimized process of authentication.
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Claims 6, 7, 12-14 lack an inventive step under PCT Article 33(3) as being obvious over Vilcovsky in view of Rosenberg and further in view
of Colton and further in view of Trajkovic et al., hereinafter referred to as Trajkovic.

Regarding claim 6, Vilcovsky lacks the teaching of further comprising: when a presence of a user is detected, analyzing clothing articles
worn by the user to determine whether corresponding articles are stored in a database accessible by the processor and, if so, enabling the
user to specify a selected article from the clothing articles worn by the user and displaying on the monitor colors available for the selected
article.

Trajkovic is in the field of virtual clothes modeling includes a unit for obtaining a virtual image (abstract) and teaches analyzing clothing
articles worn by the user to determine whether comresponding articles are stored in a database accessible by the processor (fig.2 shows a
step 205 wherein an image is obtained of a shopper, at step 210 an identifying token is read from the image, and at step 215 an image
information regarding the article is retrieved from a database, and the images are scanned and stored in a database, and categorized
information of the article is retrieved, para 035-0040) and, if so, enabling the user to specify a selected article from the clothing articles
worn by the user and displaying on the monitor colors available for the selected article (a virtual image is displayed which is a composite
image of the person shopping and the image of the article of clothing which is a three dimensional image, further the display prompts the
shopper with variations of the article of clothing and the user can browse through and see oneself wearing the different variations of a
particular article, para 0040-0042; fig.3 shows a prompt for the user to select additional articles of clothing retrieved with the first article of
clothing, when a retrieved article is a red dress the same dress in white or blue cab be retrieved, para 0043). It would have been obvious to
one of ordinary skill in the art at the time of the invention to use the teachings of Trajkovic to incorporate analyzing clothing articles worn by
the user to determine whether corresponding articles are stored in a database accessible by the processor and, if so, enabling the user to
specify a selected article from the clothing articles worn by the user and displaying on the monitor colors available for the selected article
into the invention of Vilcovsky. The motivation would have been to provide the users with an optimized shopping experience.

Regarding claim 7, Vilcovsky lacks the teaching of further compnsing: when the user selects specified color of the colors available for the
selected article, modifying the mirror image to render the selected article with the specified color.

Trajkovic is in the field of virtual clothes modeling includes a unit for obtaining a virtual image (abstract) and teaches when the user selects
specified color of the colors available for the selected article, modifying the mirror image to render the selected article with the specified
color (a virtual image is displayed which is a composite image of the person shopping and the image of the article of clothing which is a
three dimensional image, further the display prompts the shopper with variations of the articie of clothing and the user can browse through
and see oneself wearing the different variations of a particular article, para 0040-0042; when the shopper selects a different article, the
retrieval means create a new combined image of the shopper with a second subsequently selected article of clothing, para 0032, 0034;
fig.3 shows a prompt for the user to select additional articles of clothing retrieved with the first article of clothing, when a retrieved article is
a red dress the same dress in white or blue cab be retrieved, para 0043). It would have been obvious to one of ordinary skill in the art at
the time of the invention to use the teachings of Trajkovic to incorporate when the user selects specified color of the colors available for the
selected article, modifying the mirror image to render the selected article with the specified color into the invention of Vilcovsky. The
motivation would have been to provide the users with an optimized shopping experience.

Regarding claim 12, Vilcovsky lacks the teaching of wherein specify a selected article comprises at least one from the group consisting of: | |
the user manually touching the actual article on the user's body, the user selecting a name of the article from a menu, the user saying the
name of the article and the system recognizing the user's saying with a voice recognition system, and a preselection and automatic
identification system configured to apply rules to the mirror image to select a predefined element rmatching the-article within the mrrror
Image.

Trajkovic is in the field of virtual clothes modeling |ncludes a unit for obtaining a virtual image (abstract) and teaches the user selecting an
article from a menu, (fig.3 shows providing a prompt on the display for a shopper to view a second article of clothing 230 and select
additional articles of clothing, further fig.4 shows wherein the prompt has a browsing option for complimentary items 235, para 0042-0044).
Furthermore, to establish a type of metadata associated with the displayed article was a well-known practice in the art and the specifics (a
name) would have been a matter of design choice. It would -have been obvious to one of ordinary skill in the art at the time of the invention
to use the teachings of Trajkovic to incorporate the user selecting a name of the article from a menu into the invention of Vilcovsky. The
motivation would have been to provide .

Regarding claim 13, Vilcovsky lacks the teaching of wherein modifying the mirror image further comprises applying a mask to the mirror
image to emulate a fabric, a texture, a reflection, an absorption, brightness, or tone over the selected article.

Trajkowc is in the field of virtual clothes modeling includes a unit for obtaining a virtual image (abstract) and teaches wherein modifying the
| mirror image further comprises applying a mask to the mirror image to emulate a fabric (when the shopper selects a different article, the
retrieval means create a new combined image of the shopper with a second or subsequently selected article of clothing, wherein the
composite image shows the shopper with a selected pants and different shirts, shoes, and the shopper views themselves with variations of
the complimentary item, para 0032, 0034; a virtual masking of the image of the person with the article of clothing to produce a virtual
image, para 0040). It would have been obvious to one of ordinary skill in the art at the time of the invention to use the teachings of
Trajkovic to incorporate wherein modifying the mirror image further comprises applying a mask to the mirror image to emulate a fabric into
the invention of Vilcovsky. The motivation would have been to provide the users with an optimized shopping experience.

Regarding claim 14, Vilcovsky lacks the teaching of wherein modifying the mirror Image further comprises applying at least one mask
selected from a macro texture mask 48 introducing shading into the mirror image and micro texture mask introducing fabric texture into the
mirror image.

Trajkovic is in the field of virtual clothes modeling includes a unit for obtaining a virtual image (abstract) and teaches a micro texture mask
introducing fabric texture into the mirror image (when the shopper selects a different article, the retrieval means create a new combined
image of the shopper with a second or subsequently selected article of clothing, wherein the composite image shows the shopper with a
selected pants and different shirts, shoes, and the shopper views themselves with variations of the complimentary item, para 0032, 0034; a
virtual masking of the image of the person with the article of clothing to produce a virtual image, para 0040). it would have been obvious to
one of ordinary skill in the art at the time of the invention to use the teachings of Trajkovic to incorporate micro texture mask introducing
fabric texture into the mirror image into the invention of Vilcovsky. The motivation would have been to provide the users with an optimized
shopping experience.
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Claims 8,9, lack an inventive step under PCT Article 33(3) as being obvious over Vilcovsky in view of Rosenberg and further in view of
Colton and further in view of Trajkovic and further in view of Reddy and further in view of Acharya and further in view of Lindbloom,

Regarding claim 8, Vilcovsky lacks the teaching of wherein modifying the mirror image comprises: identifying estimated geometry of the
article; selecting a plurality of representative pixels within the estimated geometry; analyzing the representative pixels to obtain
representative color; using the representative color to find all pixels belonging to the article; and, applying the specified color to each pixel
belonging to the article.

Reddy is in the field of a digitized document formatted asan image fi file and representing a scanned onglnal page (abstract) and teaches
identifying estimated geometry of the article (a digitized document is received, the digitized document is formatted as an image file and
represents a scanned original page with a page boundary, the image files includes a vector data (geometric data) displayed as pixels, para
0014); selecting a plurality of representative pixels within the estimated geometry (the height and width are extracted from the digitized
document by counting the pixels, vertically and horizontally to determine the height and width of the digitized document, the lookup file 310
provides information 312 that the digitized document is in JPEG format and measures 3336x5010 pixels in size and identifies that image
border 306 has a height 316 of 5010 pixe!s and a width 318 of 3366 pixels, para 0020, 0021). It would have been obvious to one of
ordinary skill in the art at the time of the invention to use the teachings of Reddy to incorporate identifying estimated geometry of the
article; selecting a plurality of representative pixels within the estimated geometry into the invention of Vilcovsky. The motlvatlon would
have been to reproduce an accurate replica of an original scanned page (see Reddy para 0010).

Acharya is in the field of an integrated color interpolation and color space conversion technique (abstract) and teaches analyzing the
representative pixels to obtain representative color (when the RGB values are converted to a full resolution XYZ space, again the needed
storage size would be M*N*24 bits (each pixel having 8-bit X, Y and Z values, to derive a technique to convert directly a 8-bit pixel to a full
resolution XYZ color space, col.4, lines 61-67, col.5, lines 1-20). It would have been obvious to one of ordinary skill in the art at the time of
the invention to use the teachings of Acharya to incorporate analyzing the representatlve pixels to obtain representative color into the
invention of Vilcovsky. The motivation would have been to provide conversion in an integrated manner to reduce overall computational
complexity and time (see col.1, lines 30-36).

Lindbloom is in the field of a computer program product for color selection in a color image (abstract) and teaches using the representative
color to find all pixels belonging to the article (the peaks of a 3D image are identified and separated one from another to segregate and
group the pixels belonging to a particular color, the extent of each shape is automatically determined by segmentation process, thereby
eliminating any tolerance, para 0029); and, applying the specified color to each pixel belonging to the article (the peaks of a 3D image are
identified and separated one from another to segregate and group the pixels belonging to a particular color, the extent of each shape is
automatically determined by segmentation process, thereby eliminating any tolerance, the user clicks on an object, the color of the object
selects its segment, para 0029). It would have been obvious to one of ordinary skill in the art at the time of the invention to use the
teachings of Lindbloom to incorporate using the representative color to find all pixels belonging to the article; and, applying the specified
color to each pixel belonging to the article into the invention of Vilcovsky. The motivation would have been to provide an optimized process
of editing for more seamless integration (see Lindbloom para 0019).

Regarding claim 9 Vilcovsky lacks the teaching of wherein analyzmg the representative pixels comprises transforming RGB values of each
representative pixel to an XYZ color field.

Acharya is in the field of an integrated color interpolation and color space conversion technique (abstract) and teaches wherein analyzing
the representative pixels comprises transforming RGB values of each representative pixel to an XYZ color field (when the RGB values are
converted to a full resolution XYZ space, again the needed storage size would be M*N*24 bits (each pixel having 8-bit X, Y and Z values,
to derive a technique to convert directly a 8-bit pixe! to a full resolution XYZ color space, col.4, lines 61-67, col.5, lines 1-20). It would have
been obvious to one of ordinary skill in the art at the time of the invention to use the teachings of Acharya to incorporate wherein analyzing
the representative pixels comprises transforming RGB values of each representative pixel to an XYZ color field into the invention of
Vilcovsky. The motivation would have been to provide conversion in an integrated manner to reduce overall computational complexity and
time (see col.1, lines 30-36).

Claim 10 lacks an inventive step under PCT Article 33(3) as being obvious over Vilcovsky in view of Rosenberg and further in view of
Colton and further in view of Trajkovic and further in view of Reddy and further in view of Acharya and further in view of Lindbloom and
further in view of Kamgar-Parsi.

Regarding ctaim 10, Vilcovsky lacks the teaching of further comprising determining a distance of each representative pixel from an average|
color and, if the distance exceeds a threshold, excluding that pixel from determination of the representative color.

Lindbloom is in the field of a computer program product for color selection in a color image (abstract) and teaches using the representative
color to find all pixels belonging to the article (the peaks of a 3D image are identified and separated one from another to segregate and
group the pixels belonging to a particular color, the extent of each shape is automatically determined by segmentation process, thereby
eliminating any tolerance, para 0029). it would have been obvious to one of ordinary skill in the art at the time of the invention to use the
teachings of Lindbloom to incorporate using the representative color to find all pixels belonging to the article into the invention of Vilcovsky.
The motivation would have been to provide an optimized process of editing for more seamless integration (see Lindbloom para 0019).
Kamgar-Parsi is in the field of extracting an object from an image which locates a pixel within the image (abstract) and teaches determining
a distance of each representative pixel from a color and, if the distance exceeds a threshold, excluding that pixel (to performing a culling
.the distance of each bright pixel to the other one is calculated, and any such pixel distant from a selected number of bright pixels than a
preset distance is excluded from the set of bright pixels, col.3, lines 55-65). Furthermore, to define an average color was a well-known
practice in the art and the specifics would have been a matter of design choice. It would have been obvious to one of ordinary skill in the
art at the time of the invention to use the teachings of Kamgar-Parsi to incorporate determining a distance of each representative pixel from
an average color and, if the distance exceeds a threshold, excluding that pixel into the invention of Vilcovsky. The motivation would have
been to provide an optimized process of pixel representation.
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Claim 11 lacks an inventive step under PCT Article 33(3) as being obvious over Vilcovsky in view of Rosenberg and further in view of
Colton and further in view of Trajkovic and further in view of Reddy and further in view of Acharya and further in view of Lindbloom and .
further in view of Asimopoulos et al., hereinafter referred to as Asimopoulos and further in view of Grossman.

Regarding claim 11, Vilcovsky lacks the teaching of further comprising: generating grey scale image of the mirror image; applying the grey
scale image while applying the specified color to each pixel belonging to the article to thereby generate texture in the modified image.
Asimopoulos is in the field of generating grey scale image (equations for transforming color images into grayscale images, each pixelin a
color image has intensities and an equivalent grayscale image is generated by applying transformation, col.4, lines 10-20); applying the
grey scale image (equations for transforming color images into grayscale images, each pixel in a color image has intensities and an
equivalent grayscale image is generated by applying transformation, the transformed grayscale image is applied with process 10 to
sharpen the image. col .4, lines 10-20). It would have been obvious to one of ordinary skill in the art at the time of the invention to use the
teachings of Asimopoulos to incorporate generating grey scale image of the mirror image; applying the grey scale image into the invention
of Vilcovsky. The motivation would have been to provide an efficient process of image processing.

US 5230039 A

Grossman is in the field of a graphical display system and process for specifying and controlling a dlsplay range for texture mapping
(abstract) and teaches while applying the specified color to each pixel belonging to the article to thereby generate texture in the modified
image (texture mapping operates by applying color of a texture map to corresponding point elements (pixels) of an object on a display
screen, col. 1, lines 31-41; also see col.4, lines 53-59). It would have been obvious to one of ordinary skill in the art at the time of the
invention to use the teachings of Grossman to incorporate while applying the specified color to each pixel belonging to the article to
thereby generate texture in the modified image into the invention of Vilcovsky. The motivation would have been to provide an enhanced
texture mapped image.

Claim 15 lacks an inventive step under PCT Article 33(3) as being obvious over Vilcovsky in view of Rosenberg and further in view of
Colton and further in view of Trajkovic and further in view of Hernandez and further in view of Esetban.

Regarding claim 15, Vilcovsky lacks the teaching of wherein applying at least one mask comprises generating a vector from all pixels of a’
mirror image frame and applying the mask to the vector.

Hemandez Esteban is in the field of rendering an image related to a target area (abstract) and teaches generahng a vector from all pixels
of a mirror image frame and applying the mask to the vector (a vector image data of-the target area is received in block $302 and includes
geometrically associated points and lines, para 0028; a mask for the vector image data is created and the mask is applied to the vector
image data causes selections of the vector image data, para 0031). It would have been obvious to one of ordinary skill in the art at the time
of the invention to use the teachings of Hemandez Esteban to incorporate generating a vector from all pixels of a mirror image frame and
applying the mask to the vector into the invention of Vilcovsky. The motivation would have been to provide an improved process of image

masking.

Claim 16 lacks an inventive step under PCT Article 33(3) as being obvious over Vilcovsky in view'of Rosenberg and further in view of
Colton and further in view of Mooradian et al., hereinafter referred to as Mooradian.

Regarding claim 16, Vilcovsky further teaches wherein transforming the images comprises: for each frame: flipping the image about a
vertical axis so as to reverse right and left sides of the image (the imaging device 130 captures the user-appearance and stores the data
and generates an image data representing reversed mirrored image of the image captured, and displays the reversed image, para 0048);
applying a transformation mapping to the image to modify the image such that it appears to mimic a reflection of a mirror (the imaging
device 130 captures the user-appearance and stores the data and generates an image data representing reversed mirrored image of the
image captured, and displays the reversed image, para 0048), but lacks the teaching of resizing the image to reduce vanations caused by
changes in the user's distance to the camera.

Mooradian is in the field of detecting a camera wherein a camera takes multiple pictures and based on algonthm process it (abstract) and
teaches resizing the image to reduce variations caused by changes in the user’s distance to the camera (the images are resized when
taken at a distance which is less than the minimum optical zoom distance, resizing is based on the distance ratio equal to the actual
distance divided by the minimum optical zoom distance, and resizing serves to normalize features in the images for all distances, para:
0030). It would have been obvious to one of ordinary skill in the art at the time of the invention to use the teachings of Mooradian to
incorporate resizing the image to reduce variations caused by changes in the user's distance to the camera into the invention of Vilcovsky.
The motivation would have been'to provide am optimized process of identifying a pirate camera (see Mooradian para 0027).

Claim 17 lacks an inventive step under PCT Atrticle 33(3) as being obvious over Vilcovsky in view of Rosenberg and further in view of
Colton and further in view of Ryan.

Regarding claim 17, Vilcovsky lacks the teaching of further comprising analyzing each frame of the images from the camera to detect a
symmetrical frame wherein the user's face appear symmetrical along a vertical line passing midway between the user's eyes.

Ryan is in the field of computer processing apparatus wherein frames of image data received from a camera are processed to track the
eyes of a user (abstract) and teaches comprising analyzing each frame of the images from the camera to detect a symmetrical frame
wherein the user's face appear symmetrical along a vertical line passing midway between the user’s eyes (fig.1 shows images of user 2
are recorded by a camera 4 as he user changes their positions of their heads, the image data is recorded and processed to track the eyes
of the user 2, by tracking the eyes of the user 2 through each frame of image data received from the camera 4, and generates a 3D head
model to cover the eyes, para 0030, 0031, 0034; fig.5 shows a head symmetry line shown aby the y-axis, wherein on either side of the
y-axis compnises a left group 60 of search bands 80 and a right group 70 of search bands 80 arranged , para 0062). It would have been
obvious to one of ordinary skill in the art at the time of the invention to use the teachings of Ryan to incorporate comprising analyzing each
frame of the images from the camera to detect a symmetrical frame wherein the user's face appear symmetrical along a vertical line
passing midway between the user’s eyes into the invention of Vilcovsky. The motivation would have been to provide an accurate and
reliable way of determining locations (see Ryan para 0034).
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Claim 18 lacks an inventive step under PCT Article 33(3) as being obvious over Vilcovsky in view of Rosenberg and further in view of
Colton and further in view of Ryan and further in view of Hong et al., hereinafter referred to as Hong.

Regarding claim 18, Vilcovsky Iacks the teach[ng of further comprising removing the user's arms and hands from the i |mage of the
symmetncal frame to obtain a body-only image of the user.

Hong is in the field of a communication terminal that provides a silhouette function on a video screen (abstract) and teaches removing the
user's eyes and nose from the image of the symmaetrical frame to obtain a body-only image of the user (fig.3 shows silhouette processing a
body image of a user in an input video source, wherein the processing unit 10 silhouette a body image 311 detected in.an original video
310 by changing the clor within the body image 311 to a single color, and uses a silhouetted body image 321 as a final video to be
transmitted, para 0035, 0036). Furthermore, to establish a particular body part to be removed was a well-known practice in the art and the
specifics (user's arms and hands) would have been a matter of design choice. It would have been obvious to one of ordinary skill in the art
at the time of the invention to use the teachings of Hong to incorporate removing the user's arms and hands from the image of the
symmetrical frame to obtain a body-only image of the user into the invention of Vilcovsky. The motivation would have been to provide an
image that can be used by third pay sources for various applications.

Claim 19 lacks an inventive step under PCT Article 33(3) as being obvious over Vilcovsky in view of Rosenberg and further in view of
Colton and further in view of Ryan and further in view of Hong and further in view of O'Brill et al., hereinafter referred to as O'Brill.

Regarding claim 19, Vilcovsky lacks the teaching of further comprising correlating the body-only image to body types stored in a database
to thereby estimate measurements of the user's body.

O°Brill is in the field of image composition system includes a device coupled to a central processing device (abstract) and teaches
correlating the image to body types stored in a database to thereby estimate measurements of the user's body (the system facilitates the
selection of pants image 210 and shirt image 310 corresponding to the body type of the person 12, wherein the appropriately sized images
are selected corresponding to the body type, col.4, lines 55-64; a customer's body type is determined at box 616 to enable appropriate size
of item images to be matched,col.5, lines 49-57). It would have been obvious to one of ordinary skill in the art at the time of the invention to
. use the teachings of O’Brill to incorporate correlating the image to body types stored in a database to thereby estimate measurements of
the user's body into the invention of Vilcovsky. The motivation would have been to provide a fast and optimized shopping experience for
the users.

Claim 20 lacks an inventive step under PCT Article 33(3) as being obvious over Vilcovsky in view of Rosenberg and further in view of
Colton and further in view of Ryan and further in view of Hong and further in view of Shimomura.

Regarding claim 20, Vilcovsky lacks the teaching of wherein the estimate measurements comprise body mass estimation.

Shimomura is in the field of providing an easy process of body type determination (abstract) and teaches wherein the estimate
measurements comprise body mass estimation (a body type determination is used to calculate an index of lean mass and body mass
index, para 0036, 0039, 0042). It would have been obvious to one of ordinary skill in the art at the time of the invention to use the teachings
of Shimomura to incorporate of wherein the estimate measurements comprise body mass estimation into the invention of Vilcovsky. The
motivation would have been to provide an optimized process of calculating body mass.

Claims 1-20 meet the criteria set out in PCT Article 33(4), and thus have industrial applicability because the subject matter claimed can be
made or used in industry.
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an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
13/843,001 03/15/2013 Nissi Vilcovsky 067055-002000 2550
46188 7590 02/10/2015
! EXAMINER
Nixon Peabody LLP | |
P.O. Box 60610 SHANKAR, VIJAY
Palo Alto, CA 94306
| ART UNIT | PAPER NUMBER |
2697
| NOTIFICATION DATE | DELIVERY MODE |
02/10/2015 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.
Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):

patentsv @nixonpeabody.com
ocastanon @nixonpeabody.com

PTOL-90A (Rev. 04/07)
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P.O.Box 1450

UNITED STATES DEPARTMENT OF COMMERCE

U.S. Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

Alexandria, Virginia 22313-1450

APPLICATION NO./ FILING DATE FIRST NAMED INVENTOR / ATTORNEY DOCKET NO.
CONTROL NO. PATENT IN REEXAMINATION
13/843,001 15 March, 2013 VILCOVSKY ET AL.

067055-002000

EXAMINER

Nixon Peabody LLP
P.O. Box 60610
Palo Alto, CA 94306

VIJAY SHANKAR

ART UNIT PAPER
2697 20150204
DATE MAILED:

Please find below and/or attached an Office communication concerning this application or

proceeding.

Commissioner for Patents

The IDS filed on 1/7/15 is considered by the Examiner.

/VIJAY SHANKAR/

Primary Examiner, Art Unit 2697

PTO-90C (Rev.04-03)
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Becsipigate: 01/07/2015 13843001 - GikkoRB9%

Lo . . . Approved for use through 07/31/2012. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Number 13843001
Filing Date 2013-03-15
INFORMATION DISCLOSURE First Named Inventor ‘ Nissi Vilcovsky
STATEMENT BY APPLICANT | — [2se7
( Not for submission under 37 CFR 1.99)
Examiner Name ‘ SHANKAR, VIJAY
Attorney Docket Number | 067055-002000
U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
ek Patent Number Issue Date . Relevant Passages or Relevant
Initial No Codet of cited Document .
Figures Appear
1 5230039 A 1993-07-20 Grossman et al.
2 5923776 A 1999-07-13 Kamgar-Parsi
3 5937081 A 1999-08-10 O'Brill et al.
4 6195467 B1 2001-02-27 Asimopoulos et al.
5 6366694 B1 2002-04-02 Acharya
6 7874481 B2 2011-01-25 Silverbrook et al.
7 8000727 B1 2011-08-16 Bushman et al.
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove

EFS Web 2117 ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /V.S/
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Receipt date: 01/07/2015 Application Number 13843001 13843001 - GAU: 2697
Filing Date 2013-03-15
INFORMATION DISCLOSURE First Named Inventor ’ Nissi Vilcovsky
STATEMENT BY APPLICANT B
( Not for submission under 37 CFR 1.99)
Examiner Name | SHANKAR, VIJAY
Attorney Dacket Number | 067055-002000
. N . - . Pages,Columns,Lines where
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant
e Cite No . Relevant Passages or Relevant
Initial Number Codel| Date of cited Document )
Figures Appear

1 20020049546 A1l 2002-04-25 Shimomura

2 20030110099 A1 2003-06-12 Trajkovic et al.

3 20030146901 Al 2003-08-07 Ryan

4 20060158534 A1 2006-07-20 Gotohda

5 20070040033 A1l 2007-02-22 Rosenberg

6 20080056564 A1 2008-03-06 Lindbloom

7 20100169411 A1 2010-07-01 Colton et al.

8 20120120184 A1 2012-05-17 Fornell et al.

9 20120154872 A1 2012-06-21 Reddy

10 20120229637 A1 2012-09-13 Mooradian et al.

EFS Web 2.1.17 ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /V.S/
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Receipt date: 01/07/2015 Application Number 13843001 13843001 - GAU: 2697
Filing Date 2013-03-15

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor ’ Nissi Vilcovsky
Art Unit | 2697
Examiner Name ‘ SHANKAR, VIJAY

Attorney Dacket Number |067055—002000

11 20120233089 A1l 2012-09-13 Calman et al.
12 20130083015 A1 2013-04-04 Hernandez Esteban
13 20130088562 A1 2013-04-11 Hong et al.

If you wish to add additional U.S. Published Application citation information please click the Add button. Add

FOREIGN PATENT DOCUMENTS Remove
Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code? j Code?| Date PP Passages or Relevant
Document .
Figures Appear
1 []

If you wish to add additional Foreign Patent Document citation information please click the Add button ~ Add

NON-PATENT LITERATURE DOCUMENTS Remove

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate}, title of the item
(book, magazine, journal, serial, symposium, catalog, etc}, date, pages(s), volume-issue number(s}, TS
publisher, city and/or country where published.

Examiner| Cite
Initials* | No

1 International Search Report and Written Opinion for PCT/US2014/034333 dated December 17, 2014. ]
2 Notice of Allowance for U.S. Patent Application No. 14/253,827 dated December 15, 2014. ]
3 Notice of Allowance for U.S. Patent Application No. 14/253,831 dated December 3, 2014. M

If you wish to add additional non-patent literature document citation information please click the Add button ~ Add

EFS Web 2117 ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /V.S/
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Receipt date: 01/07/2015 Application Number 13843001 13843001 - GAU: 2697
Filing Date 2013-03-15

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor ’ Nissi Vilcovsky

Art Unit | 2697
Examiner Name ‘ SHANKAR, VIJAY
Attorney Docket Number | 067055-002000

EXAMINER SIGNATURE
Examiner Signature /Vijay Shankar/ | Date Considered 02/04/2015

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
1 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if
English language translation is attached.

EFS Web 2.1.17 ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /V.S/
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Receipt date: 01/07/2015 Application Number 13843001 13843001 - GAU: 2697
Filing Date 2013-03-15

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor ’ Nissi Vilcovsky

Art Unit | 2697
Examiner Name ‘ SHANKAR, VIJAY
Attorney Docket Number | 067055-002000

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[] any individual designated in 37 CFR 1.56(c} more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

[[] See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

[] A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /Joseph Bach/ Date (YYYY-MM-DD) 2015-01-06

Name/Print Joseph Bach Registration Number 37,771

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the ameunt of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 14350, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

EFS Web 2117 ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /V.S/
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Receipt date: 01/07/2015 13843001 - GAU: 2697

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you de not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submissicn, which may
result in termination of proceedings or abandonment of the applicaticn or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.S.C. 552} and the Privacy Act (5 U.S.C. 552a). Recoerds from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required tc comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitaticns of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application epen to public inspections or an issued patent.

A record from this system of records may be disclosed, as a reutine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /V.S.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWw.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
13/843,001 03/17/2015 8982109 067055-002000 2550
46188 7590 02/25/2015
Nixon Peabody LLP

P.O. Box 60610
Palo Alto, CA 94306

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 169 day(s). Any patent to issue from the above-identified application will
include an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site hitp://pair.uspto.gov for additional applicants):

Nissi Vilcovsky, Tokyo, JAPAN;
Ofer Saban, Vienna, VA;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09)
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Doc Code: PA..

‘g PTQ/AIA/B2B {07-13}
Document Description: Power of Attorney Approvad for siss $rough 11/30/2014. OMS 0851-0051
U.S. Patent and Tradamark Offics; LS. DEPARTMENT OF COMMERCE

tinder the Paperwork Reduction Act of 1985, ne persons are required to respond to a colleclion of Infurmation unless it displays a valid OMB control numbes

POWER OF ATTORNEY BY APPLICANT

I hereby revoke all previous powers of attorney given in the application identified in gither the attached transmitial letter or
the boxes below.

Application Number Filing Date

13/843,001 March 15 2013

{Note: The boxes above may be left blank if information is provided on form PTO/AIA/BZA.)

t hereby appoint the Patent Practitioner(s) associated with the following Custorner Number as my/our attorney(s) or agent(s), and
{o transact all business in the United States Patent and Trademark Office connactad therewith for the application referenced in
the attached transmittal letter (form PTO/AIA/B2A) or identified above:

oR 146807

D 1 hereby appoint Practitioner(s) named in the aftached fist {form PTO/AIA/B2C) as my/our attorney(s) or ageni(s), and to transact
all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the
atiached transmittal letter {form PTO/AIA/B2A) or identified above. (Note: Complete form PTO/AIABZRC.)

Please recognize or change the correspondence address for the appﬂcaﬁon identified in the attached fransmitial
istter or the boxes above to:

The address associated with the ahove-mentioned Customer Number
OR
D The sddress associated with Customer Number:

OR
Fiem or
Individual Name

Address
Ciy —TSme ] o]
Country
Telephone | Email |

i am the Applicant (if the Applicant is a juristic entity, list the Applicant name in the box):

EYESMATCHLTD

D Inventor or Joint Inventor (title not required below)
D Legal Representative of & Deceased or Legally Incapacitated Inventor (title not required below)
Assignee or Person to Whom the Inventer is Under an Obligation fo Assign (provide signer’s title if applicant is a juristic entity}

D Person Who Otherwise Shows Sufficient Proprietary Intarest {(e.g., @ petition undar 37 CFR 1.48(b)(2) was granted in the
application or is concurently being filed with this document) (provide signer's title if applicant is a juristic entity)
SIGNATURE of Applicant for Patent

The undersigned (whose title is supplied below) is authorized to act an behalf of the applicant (=.g., where the applicant is a juristic entity).

Signature R I Date (Qptional) |
Neme SabBen s svwsy kI Y Yo
Tite CEO

HOTE: Signature - This forn must be signed by the abbiicam in accordance with 37 GFR 1.33. See 37 GFR 1.4 for signature reguirements
and certifications. If more than one applicant, use mulliple forms,

DTotal of forms are submitted.

This coflection of infarmation is required by 37 CFR 1.131, 1.32, and 1.33. The information Is required to obtain or retain & benefit by the public which s o fle (and by the
USPTO (o process) an application. Confidentialfty is govemed by 35 U.S.0. 122 and 37 OFR 4,11 ang 1.14. This collaction is astimated 1o lake 3 minutes in compists,
innluding gathering, preparing, and submitting the completed application farm {o the USPTO. Time will vary depending upan the individuat case. Any comments on the amount
of {ime you require to-compiate this form and/or suggestions for regucing this burden, should be sent fo the Chief information Officer, U.S, Patent and Trademark Office, U.S.
Department of Commarce, P.O. Box 1480, Alaxandna, VA 22813-1460. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS, SEND TQ: Commissionar
for Patents, .G, Box 1450, Alemandria, VA 22343-1450,

If you need assisiance in completing the form, call 1-800-PTQ-8189 and select option 2.
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Electronic Acknowledgement Receipt

EFS ID: 28826232
Application Number: 13843001
International Application Number:
Confirmation Number: 2550

Title of Invention:

DEVICES, SYSTEMS AND METHODS OF CAPTURING AND DISPLAYING

APPEARANCES

First Named Inventor/Applicant Name:

Nissi Vilcovsky

Customer Number:

46188

Filer:

Joseph Bach/Devon Pack

Filer Authorized By:

Joseph Bach

Attorney Docket Number:

067055-002000

Receipt Date: 04-APR-2017
Filing Date: 15-MAR-2013
Time Stamp: 13:18:23

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Slze(B)ttes)l Multl' 'Pages
Number Message Digest | Part/.zip| (if appl.)
981456
1 Power of Attorney 13843001EyesMatch_POA.pdf no 1
€90884d3d4f12abfd3336e9f3d2cfec3fbSaal
Warnings:

Page 422 of 451




Information:

Total Files Size (in bytes){ 981456

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Doc Code: N572

UNITED STATES PATENT AND TRADEMARK OFrICGE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: ggth]ﬁ%})ONER FOR PATENTS

0. Box

Alexandria, Virginia 22313-1450
WWW.uspto.gov

| appLicaTIONNUMBER | FILING DATE | rFirsTnameD appLicant | ATTY.DOCKETNO/TITLE |
13/843,001 03/15/2013 Nissi Vilcovsky 067055-002000

CONFIRMATION NO. 2550

46188 IS RO D R

Nixon Peabody LLP *0C000000090541834*
P.O. Box 26769
San Francisco, CA 94126

Cc: WOMBLE CARLYLE SANDRIDGE & RICE, LLP
ATTN: IP DOCKETING
P.0. BOX 7037
ATLANTA, GA 30537-7037

Date Mailed: 04/11/2017

DENIAL OF REQUEST FOR POWER OF ATTORNEY

The request for Power of Attorney filed 04/04/2017 is acknowledged. However, the request cannot be
granted at this time for the reason stated below.

O The Power of Attorney you provided did not comply with the new Power of Attorney rules that became
effective on June 25, 2004. See 37 CFR 1.32.

L The revocation is not signed by the applicant, the assignee of the entire interest, or one particular
principal attorney having the authority to revoke.

Ei The Power of Attorney is from an assignee and the Certificate required by 37 CFR 3.73(c) has not been
received.

O The person signing for the assignee has omitted their empowerment to sign on behalf of the assignee.

O The inventor(s) is without authority to appoint attorneys since the assignee has intervened as provided
by 37 CFR 3.71.

Q The signature(s) of , a co-inventor in this application, has been omitted.
The Power of Attorney will be entered upon receipt of confirmation signed by said co-inventor(s).

O The person(s) appointed in the Power of Attorney is not registered to practice before the U.S. Patent and
Trademark Office.

Q Only one Customer Number can be designated for the Power of Attorney in an application. The
Customer Number that was captured is the first Customer Number provided on the Power of Attorney
document.
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Doc Code: N572

UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO Rox 1450

Alexandria, Virginia 22313-1450

WWWw.uspto.gov

1 request under 37 CFR 1.48 to add an inventor was granted in this application, however, no power of
attorney consistent with the power of attorney granted by the originally named inventive entity has been
received. Thus, the addition of the inventor has resulted in the loss of power of attorney in the
application. See 37 CFR 1.32(e).

O The power of attorney has not been accepted because the party who is giving power of attorney has not
been identified. Power of attorney may only be signed by the applicant for patent (37 CFR 1.42) or the
patent owner. A patent owner who was not the applicant must appoint any power of attorney in
compliance with 37 CFR 3.71 and 3.73. See 37 CFR 1.32(b)(4).

1 The power of attorney from the inventors has not been accepted because it is a copy from a prior
national application for which benefit is claimed and the continuing application names an inventor who
was not named as an inventor in the prior application.

O The power of attorney from the inventors has not been accepted because the power of attorney must be
signed by the applicant for patent. See 37 CFR 1.32(b)(4).

a Any request to correct or update the name of the applicant must include an application data sheet (ADS)
in compliance with 37 CFR 1.76 specifying the correct or updated name of the applicant in the applicant
information section. Any request to change the applicant after an original applicant has been specified
under 37 CFR 1.46(b) must include a new ADS in compliance with 37 CFR 1.76 specifying the applicant
in the applicant information section and comply with 37 CFR 3.71 and 3.73. See 37 CFR 1.46(c).

Any inquiries regarding this notice should be directed to the Application Assistance Unit at 571-272-4200.

n{l uv/

Application Assistance Unit
571-272-4200
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2 UNITED STATES PATENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PQ. Box 1450

leas;i;gg;:g.ma 22313-1450
| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
13/843,001 03/15/2013 Nissi Vilcovsky 067055-002000
CONFIRMATION NO. 2550
46188 MISCELLANEOUS NOTICE
Nixon Peabody LLP

P.O. Box 26769

N TR R
San Francisco, CA 94126 00000009054 183

Date Mailed: 04/12/2017

A communication which cannot be delivered in electronic form has been mailed to the applicant.

page 1 of 1
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Doc Code: PA..

‘g PTQ/AIA/B2B {07-13}
Document Description: Power of Attorney Approvad for siss $rough 11/30/2014. OMS 0851-0051
U.S. Patent and Tradamark Offics; LS. DEPARTMENT OF COMMERCE

tinder the Paperwork Reduction Act of 1985, ne persons are required to respond to a colleclion of Infurmation unless it displays a valid OMB control numbes

POWER OF ATTORNEY BY APPLICANT

I hereby revoke all previous powers of attorney given in the application identified in gither the attached transmitial letter or
the boxes below.

Application Number Filing Date

13/843,001 March 15, 2013

{Note: The boxes above may be left blank if information is provided on form PTO/AIA/BZA.)

t hereby appoint the Patent Practitioner(s) associated with the following Custorner Number as my/our attorney(s) or agent(s), and
{o transact all business in the United States Patent and Trademark Office connactad therewith for the application referenced in
the attached transmittal letter (form PTO/AIA/B2A) or identified above:

oR 146807

D 1 hereby appoint Practitioner(s) named in the aftached fist {form PTO/AIA/B2C) as my/our attorney(s) or ageni(s), and to transact
all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the
atiached transmittal letter {form PTO/AIA/B2A) or identified above. (Note: Complete form PTO/AIABZRC.)

Please recognize or change the correspondence address for the appﬂcaﬁon identified in the attached fransmitial
istter or the boxes above to:

The address associated with the ahove-mentioned Customer Number
OR
D The sddress associated with Customer Number:

OR
Fiem or
Individual Name

Address
Ciy —TSme ] o]
Country
Telephone | Email |

i am the Applicant (if the Applicant is a juristic entity, list the Applicant name in the box):

EYESMATCHLTD

D Inventor or Joint Inventor (title not required below)
D Legal Representative of & Deceased or Legally Incapacitated Inventor (title not required below)
Assignee or Person to Whom the Inventer is Under an Obligation fo Assign (provide signer’s title if applicant is a juristic entity}

D Person Who Otherwise Shows Sufficient Proprietary Intarest {(e.g., @ petition undar 37 CFR 1.48(b)(2) was granted in the
application or is concurently being filed with this document) (provide signer's title if applicant is a juristic entity)
SIGNATURE of Applicant for Patent

The undersigned (whose title is supplied below) is authorized to act an behalf of the applicant (=.g., where the applicant is a juristic entity).

Signature R I Date (Qptional) |
Neme SabBen s svwsy kI Y Yo
Tite CEO

HOTE: Signature - This forn must be signed by the abbiicam in accordance with 37 GFR 1.33. See 37 GFR 1.4 for signature reguirements
and certifications. If more than one applicant, use mulliple forms,

DTotal of forms are submitted.

This coflection of infarmation is required by 37 CFR 1.131, 1.32, and 1.33. The information Is required to obtain or retain & benefit by the public which s o fle (and by the
USPTO (o process) an application. Confidentialfty is govemed by 35 U.S.0. 122 and 37 OFR 4,11 ang 1.14. This collaction is astimated 1o lake 3 minutes in compists,
innluding gathering, preparing, and submitting the completed application farm {o the USPTO. Time will vary depending upan the individuat case. Any comments on the amount
of {ime you require to-compiate this form and/or suggestions for regucing this burden, should be sent fo the Chief information Officer, U.S, Patent and Trademark Office, U.S.
Department of Commarce, P.O. Box 1480, Alaxandna, VA 22813-1460. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS, SEND TQ: Commissionar
for Patents, .G, Box 1450, Alemandria, VA 22343-1450,

If you need assisiance in completing the form, call 1-800-PTQ-8189 and select option 2.
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STATEMENT UNDER 37 CFR 3.73(c)
EYESMATCH LTD

Application No./Patent No.: 8,982,109 Filed/Issue Date: March 17, 2015
Titeg: DEVICES, SYSTEMS AND METHODS OF CAPTURING AND DISPLAYING APPEARANCES

EYESMATCH LTD . a Corporation

Applicant’/Patent Owner:

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)
states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

2. |:| An assignee of less than the entire right, title, and interest (check applicable box):

L] The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

|:| There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. |:| The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. |:| The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below):

A. An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel 933361 , Frame 0475 , or for which a copy
thereof is attached.

B. D A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: To:

The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
2. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

[Page 1 of 2]
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
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3. From:

4. From:

5. From:

6. From:

STATEMENT UNDER 37 CFR 3.73(c)

To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

|:] Additional documents in the chain of title are listed on a supplemental sheet(s).

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

May 30, 2017

As required by 37 CFR 3.73(c)(1)(i), the documentary evidence of the chain of title from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

/Joseph Bach/
Signature Date
Joseph Bach 37,771

Printed or Typed Name

Title or Registration Number

[Page 2 of 2]
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is 35
U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the
information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related
to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark
Office may not be able to process and/or examine your submission, which may result in termination of proceedings
or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is
required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the
course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be required
to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).
A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act
(42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency’s
responsibility to recommend improvements in records management practices and programs, under
authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA
regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or
Commerce) directive. Such disclosure shall not be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C.
151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the
public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to
public inspection or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Electronic Acknowledgement Receipt

EFS ID: 29342582
Application Number: 13843001
International Application Number:
Confirmation Number: 2550

Title of Invention:

DEVICES, SYSTEMS AND METHODS OF CAPTURING AND DISPLAYING
APPEARANCES

First Named Inventor/Applicant Name:

Nissi Vilcovsky

Customer Number:

46188

Filer:

Joseph Bach/Monica Moreno

Filer Authorized By:

Joseph Bach

Attorney Docket Number:

067055-002000

Receipt Date: 30-MAY-2017
Filing Date: 15-MAR-2013
Time Stamp: 15:52:01

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Slze(B)ttes)l Multl' 'Pages
Number Message Digest | Part/.zip| (if appl.)
3189350
1 Application Data Sheet O67055_00200§;SUPPI—ADS' no 9
p 8969fa13ba2f378f3ded7690ed3eed7f06c9)
a0%
Warnings:
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Information:

This is not an USPTO supplied ADS fillable form

983159
2 Power of Attorney 067055-002000_POA.pdf no 1
1d822d453e71a833ee4252410403f950ccdd
422
Warnings:
Information:
578874
Assignee showing of ownership per 37
3 CFR3.73 3_73c.pdf no 3
95d2dc111f1305ffd 1a39a86674d 20d9fc22|
Baab
Warnings:
Information:
Total Files Size (in bytes){ 4751383

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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SUP _ Ierpental Attorney Docket Number | 067055-002000
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | DEVICES, SYSTEMS AND METHODS OF CAPTURING AND DISPLAYING APPEARANCES

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2:

[] Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Inventor 1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
Nissi Vilcovsky

Residence Information (Select One) (O USResidency (® NonUS Residency (O Active US Military Service

City [Tokyo Country of Residence i JP

Mailing Address of Inventor:

Address 1 2-22-18-501 Ebisu, Shibuy

Address 2

City | Tokyo | State/Province

Postal Code 150 0013 | Country JP

Inventor 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
Ofer Saban

Residence Information (Select One) (® US Residency (O Non USResidency (0 Active US Military Service

City | Vienna | State/Province | VA | Country of Residencé | US

Mailing Address of Inventor:

Address 1 1983 Horse Shoe Drive

Address 2

City | Vienna | state/Province VA
Postal Code | 22182 | Country i us

All Inventors Must Be Listed - Additional Inventor Information blocks may be
generated within this form by selecting the Add button.

Correspondence Information:

EFS Web 2.2.12
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Supplemental Attorney Docket Number | 067055-002000
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | DEVICES, SYSTEMS AND METHODS OF CAPTURING AND DISPLAYING APPEARANCES

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

[] An Address is being provided for the correspondence Information of this application.

Customer Number 46188 146807

Email Address |-Pa{eﬁt-SV@fﬁxeﬁpeabedyreem- PatentDocketing@wcsr.com| |

Application Information:

Title of the Invention DEVICES, SYSTEMS AND METHODS OF CAPTURING AND DISPLAYING APPEARANCES
Attorney Docket Number| 067055-002000 Small Entity Status Claimed [X
Application Type Nonprovisional

Subject Matter Utility

Total Number of Drawing Sheets (if any) 10 Suggested Figure for Publication (if any)

Filing By Reference:

Only complete this section when filing an application by reference under 35 U.S.C. 111(c) and 37 CFR 1.57(a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., “Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a).

Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country 7
filed application

Publication Information:
[[] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. | hereby request that the attached application not be published under

35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One: (® Customer Number | (O Us Patent Practitioner | (O Limited Recognition (37 CFR 11.9)
Customer Number -46188- 146807

EFS Web 2.2.12
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Supplemental

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

067055-002000

Application Number

Title of Invention

DEVICES, SYSTEMS AND METHODS OF CAPTURING AND DISPLAYING APPEARANCES

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.
When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status

Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
Continuation in part of 13088369 2011-04-17
Prior Application Status | Patented :
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
13088369 Continuation of 11817411 2007-08-30 7948481 2011-05-24
Prior Application Status
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
11817411 a 371 of international PCT/IL06/000281 2006-03-01
Prior Application Status
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCT/IL06/000281 Claims benefit of provisional 60656884 2005-03-01

Prior Application Status

Application Number

Continuity Type

Prior Application Number

Filing or 371(c) Date
(YYYY-MM-DD)

PCT/IL06/000281

Claims benefit of provisional

60656885

2005-03-01

Prior Application Status

Application Number

Continuity Type

Prior Application Number

Filing or 371(c) Date
(YYYY-MM-DD)

Claims benefit of provisional

61738957

2012-12-18

by selecting the Add button.

Additional Domestic Benefit/National Stage Data may be generated within this form

Foreign Priority Information:

EFS Web 2.2.12
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Supplemental Attorney Docket Number | 067055-002000
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | DEVICES, SYSTEMS AND METHODS OF CAPTURING AND DISPLAYING APPEARANCES

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX)i the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Application Number Countryi Filing Date (YYYY-MM-DD) Access Codeé (if applicable)

Additional Foreign Priority Data may be generated within this form by selecting the
Add button.

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition
Applications

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 186, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor to file provisions of the AlA.

EFS Web 2.2.12
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Supplemental Attorney Docket Number | 067055-002000
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | DEVICES, SYSTEMS AND METHODS OF CAPTURING AND DISPLAYING APPEARANCES

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see
paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant
application (see paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People’s Republic of
China (SIPO), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)
(1.

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 (opt-out of authorization) is checked,
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14(h)(2).

The applicant is reminded that the EPO’s Rule 141(1) EPC (European Patent Convention) requires applicants to submit a
copy of search results from the instant application without delay in a European patent application that claims priority to
the instant application.

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s)

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.

EFS Web 2.2.12
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Supplemental Attorney Docket Number | 067055-002000
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | DEVICES, SYSTEMS AND METHODS OF CAPTURING AND DISPLAYING APPEARANCES

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant 1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be
identified in this section.

(® Assignee (O Legal Representative under 35 U.S.C. 117 O Joint Inventor

(O Person to whom the inventor is obligated to assign. (O  Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name EyesMatch Ltd.

Mailing Address Information For Applicant:

Address 1 19 Waterfront Drive, P.O. Box 3540

Address 2

City Road Town, Tortola State/Province

Country | VG _ Postal Code VG1110
Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button.

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assignment recorded by the Office.
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PTO/AIA/14 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1985, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Supplemental Attorney Docket Number | 067055-002000
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | DEVICES, SYSTEMS AND METHODS OF CAPTURING AND DISPLAYING APPEARANCES

Assignee 1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication. An assignee-applicant identified in the "Applicant Information" section will appear on the patent application

publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here. ]

Prefix Given Name Middle Name Family Name Suffix

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province
Countryi Postal Code
Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by
selecting the Add button.

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14(c).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature |/Joseph Bach/ Date (YYYY-MM-DD)| 2017-05-30

First Name | Joseph Last Name | Bach Registration Number | 37,771

Additional Signature may be generated within this form by selecting the Add button.
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PTO/AIA/14 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1985, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Supplemental Attorney Docket Number | 067055-002000
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | DEVICES, SYSTEMS AND METHODS OF CAPTURING AND DISPLAYING APPEARANCES

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to a patent
application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection of this information
is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and
Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested information, the U.S.
Patent and Trademark Office may not be able to process and/or examine your submission, which may result in termination of proceedings or abandonment of
the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.S.C. 552) and the Privacy
Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of
Information Act requires disclosure of these records.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or administrative
tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an individual, to whom
the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in order to perform
a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C.
552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed, as a routine use,
to the International Bureau of the World Intellectual Property Organization, pursuant to the Patent CooperationTreaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security review (35 U.S.C. 181)
and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, during an
inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of
records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 U.S.C.
122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use,
to the public if the record was filed in an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the USPTO becomes
aware of a violation or potential violation of law or regulation.
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2 UNITED STATES PATENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450
WWW.USpto.gov

APPLICATION NUMBER I FILING OR 371(C) DATE I FIRST NAMED APPLICANT I ATTY. DOCKET NO./TITLE |
13/843,001 03/15/2013 Nissi Vilcovsky 067055-002000
CONFIRMATION NO. 2550
46188 POWER OF ATTORNEY NOTICE
Nixon Peabody LLP

P.O. Box 26769

R TR AR
San Francisco, CA 94126 000000091833540

Date Mailed: 06/06/2017

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 05/30/2017.
+ The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/fstephanos/
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpto.gov

APPLICATION NUMBER I FILING OR 371(C) DATE I FIRST NAMED APPLICANT I ATTY. DOCKET NO./TITLE |
13/843,001 03/15/2013 Nissi Vilcovsky 067055-002000
CONFIRMATION NO. 2550
146807 POA ACCEPTANCE LETTER
Womble Carlyle Sandridge & Rice, LLP
Attn: IP Docketing IR AL AR
P O. Box 7037 000000091833542

Atlanta, GA 30537-7037
Date Mailed: 06/06/2017

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 05/30/2017.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/fstephanos/
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpto.gov

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSI IND CLAIMSl
13/843,001 03/15/2013 2697 603 067055-002000 20
CONFIRMATION NO. 2550
146807 REPLACEMENT FILING RECEIPT

Al 1P Dagiting. ot O A

P.O. Box 7037
Atlanta, GA 30537-7037

Date Mailed: 06/06/2017

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)
Nissi Vilcovsky, Tokyo, JAPAN;
Ofer Saban, Vienna, VA;
Applicant(s)
EyesMatch Ltd., Tortola, VIRGIN ISLANDS, BRITISH;

Power of Attorney: The patent practitioners associated with Customer Number 146807

Domestic Priority data as claimed by applicant
This application is a CIP of 13/088,369 04/17/2011 PAT 8624883
which is a CON of 11/817,411 08/30/2007 PAT 7948481
which is a 371 of PCT/IL06/00281 03/01/2006
which claims benefit of 60/656,884 03/01/2005
and claims benefit of 60/656,885 03/01/2005
This application 13/843,001
claims benefit of 61/738,957 12/18/2012

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes

Permission to Access Search Results: No
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Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 05/02/2013

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 13/843,001

Projected Publication Date: Not Applicable
Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **
Title

DEVICES, SYSTEMS AND METHODS OF CAPTURING AND DISPLAYING APPEARANCES
Preliminary Class

345
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
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technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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Case 1:21-0v-00111-RGA Document 3 Filed OL/28/21 Fage 1 of 1 PagelD # 737

AQ 120 (Rev. 08/10;}

0. Mail Stop 8 REPORT ON THE
’ Director of the U.S. Patent and Trademark Otfice FILING OR DETERMINATION OF AN
P.0O. Box 1430 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-145¢ TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S, District Court For The District of Delaware on the following
] Trademarks or M Patents.  ( [ the patent action invoives 35 U.S.C. § 292
DOCKET NO. DATE FILED i1.5. DISTRICT COURT
1/28/2021 For The BDistrict of Delaware

PLAINTIFF DEFENDANT

EyesMaich Ltd. and Memomi Labs inc. Facebook, Inc., instagram, LLC, and WhatsApp inc.

PATENT OR DATE OF PATENT — '
TRADEMARK NQ, OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

i U8 8,624,883 B2 1/7/2014 EyesMatch Lid.

2 US 7,948,481 B2 5/24/20%1 EyesMatch Ltd.

3 U8 8,982,109 B2 3/17/2015 EyesMalch Lid.

4 US8,982110B2 3/17/2015 EyesMatch Lid.

5

In the above—entitled case, the foilowing patent(s)/ trademark(s) have been inciuded:
DATE INCLUDED INCLUDED BY
1 Ameudment [ Answer [ Cross Bill ] Other Pleading
PATENT OR DATE OF PATENT N i
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

2

3

4

5

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISIONAUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upen filing decument adding patent(s), mail this copy to Director Copy 4-—Case file copy
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, UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.“SP‘O.gOV

| APPLICATION NUMBER PATENT NUMBER GROUP ART UNIT REQUEST ID

13/843,001 8982109 2697 145596

PAIR Correspondence Address/Fee Address Change

The following fields have been changed to Customer Number 26158 on 08/16/2021 via Private PAIR in view of
the certification copied below that authorized the change.

* Correspondence Address

The address for Customer Number 26158 is:
26158

WOMBLE BOND DICKINSON (US) LLP
ATTN: IP DOCKETING

P.0.BOX 7037

ATLANTA, GA 30357-0037

I certify, in accordance with 37 CFR 1.4(d)(4) that I am:

An attorney or Agent of Record registered to practice before the Patent and Trademark Office who has been given
power of attorney in this application

Signature: CHRIS HUMPHREY/
Name: Chris Humphrey
Registration Number: 43683
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, UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.“SP‘O.gOV

| APPLICATION NUMBER PATENT NUMBER GROUP ART UNIT REQUEST ID

13/843,001 8982109 2697 145596

PAIR Correspondence Address/Fee Address Change

The following fields have been changed to Customer Number 26158 on 08/16/2021 via Private PAIR in view of
the certification copied below that authorized the change.

* Maintenance Fee Address

The address for Customer Number 26158 is:
26158

WOMBLE BOND DICKINSON (US) LLP
ATTN: IP DOCKETING

P.0.BOX 7037

ATLANTA, GA 30357-0037

I certify, in accordance with 37 CFR 1.4(d)(4) that I am:

An attorney or Agent of Record registered to practice before the Patent and Trademark Office who has been given
power of attorney in this application

Signature: CHRIS HUMPHREY/
Name: Chris Humphrey
Registration Number: 43683
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PG Box 1488
Adexsndris, V& 233131458

. Divestor of the U.S. Patent and Trastemuark Oifios

REPORT ONTHE
FILING OR DETERMINATION OF AN
AUTION REGARDING A PATENTOR
TRADEMARK

Co § 1116 vou are heroby advised that 8 court action hss been

e Bistrict of Detawars
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. pedosu | 1282021

- ForThe Diistrict of Dalawars
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Eysshatch Lid. and Memomi Labs ine

TRADEMARK NOD. GR ”i RADEMARK
1 US BE24.883 B2 1T 4 EyashMatch Lid,
us 7,848,431 B2 512402011 EyesMatch Lid.
Q{é»é,@ﬁ?ﬁﬁ@ B2 341712015 Eyssiatch Lid,
5 US 8882110 B2 341712015 Eyeshateh Lid.
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