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Should applicant choose not to provide an authorization identified in subsection 1 helow, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.
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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 biblicgraphic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)
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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
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copy of search results from the instant application without delay in a European patent application that claims priority to
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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 authocrize 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.
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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
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Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
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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
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Act (5U.5.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.

2. Arecord from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or administrative
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acontract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.5.C.
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5. Arecord 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.

6.  Arecord in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security review (35 U.5.C. 181)
and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord 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
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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.  Arecord 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.5.C.
122(b) or issuance of a patent pursuant to 35U.5.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.

9. Arecord 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 viclation of law or regulation.
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SYSTEMS AND METHODS FOR INTEGRATING HAPTICS OVERLAY IN AUGMENTED REALITY

Field of the Invention

[0001] The present application relates to the field of user interface devices. More

specifically, the present application relates to integrating haptics overlay in augmented reality.

Background
[0002] Virtual and Augmented Reality (“VR” and “AR”) applications have become

increasingly popular. VR applications typically incorporate a dedicated controller to allow the
user to feel a touch sensation of the virtual object. For example, a VR user may experience a gun
shooting in his hand in the VR application and may simultaneously feel a haptic effect
simulating that shooting through the dedicated controller. In AR space, it is difficult to provide a
haptic effect to the user. Accordingly, systems and methods for integrating haptics overlay in
augmented reality are needed.

Summary
[0003] Embodiments of the present disclosure comprise systems and methods for
integrating haptics overlay in augmented reality. In one embodiment, a system comprises a
haptic output device. The system also comprises a display configured to output a visual effect.
The system also comprises a sensor for tracking a position of a proxy object. The system also
comprises a processor configured to: determine a modified visual effect based in part on data
received from the sensor, determine a haptic effect based in part on data received from the
sensor, transmit a display signal associated with the modified visual effect to the display,
transmit a haptic signal associated with the haptic effect to the haptic output device; and output

the haptic effect using the haptic output device.
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[0004] In another embodiment, a method for integrating haptics overlay in augmented
reality comprises determining a modified visual effect based in part on data received from a
sensor, determining a haptic effect based in part on data received from the sensor, transmitting a
display signal associated with the modified visual effect to a display, transmitting a haptic signal
associated with the haptic effect to a haptic output device; and outputting the haptic effect using
the haptic output device.

[0005] In yet another embodiment, a non-transitory computer readable medium may
comprise program code, which when executed by a processor is configured to perform such
methods.

[0006] These illustrative embodiments are mentioned not to limit or define the limits of the
present subject matter, but to provide examples to aid understanding thereof. Illustrative
embodiments are discussed in the Detailed Description, and further description is provided there.
Advantages offered by various embodiments may be further understood by examining this

specification and/or by practicing one or more embodiments of the claimed subject matter.

Brief Description of the Drawings

[0007] A full and enabling disclosure is set forth more particularly in the remainder of the

specification. The specification makes reference to the following appended figures.

[0008] Figure 1 shows an illustrative system for integrating haptics overlay in augmented
reality.
[0009] Figure 2 shows another illustrative system for integrating haptics overlay in

augmented reality.
[0010] Figure 3 shows another illustrative system for integrating haptics overlay in

augmented reality.
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[0011] Figure 4 shows another illustrative system for integrating haptics overlay in
augmented reality.
[0012] Figure 5 is a flow chart of method steps for one example embodiment for integrating

haptics overlay in augmented reality.

Detailed Description

[0013] Reference will now be made in detail to various and alternative illustrative
embodiments and to the accompanying drawings. Each example is provided by way of
explanation, and not as a limitation. It will be apparent to those skilled in the art that
modifications and variations can be made. For instance, features illustrated or described as part
of one embodiment may be used in another embodiment to yield a still further embodiment.
Thus, it is intended that this disclosure include modifications and variations as come within the
scope of the appended claims and their equivalents.

Hlustrative Example of Integrating Haptics Overlay in Augmented Reality

[0014] Embodiments provide for haptic feedback on virtual objects in AR space. Such
embodiments may allow a user to see and feel a texture on a real world object using a haptics
overlay on that object. Alternatively, such an embodiment may seamlessly incorporate a
wearable peripheral device that is also capable of providing haptic feedback. In other
embodiments, just the wearable peripheral device may be used to provide haptic feedback. In
some embodiments, AR space comprises VR space.

[0015] In one illustrative embodiment, a user is wearing an AR headset and is looking at a
proxy object, e.g., a shoe, in real space. The user may choose a material from a library of
materials (e.g., materials such as one or more of leather, plastic, rubber, metal, burlap, suede,

denim, wood, cloth, ceramic, foamed material, or glass). This material will then be displayed on

3
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the proxy object via the AR headset by saying a voice command out loud (e.g., apply leather
material) or inputting instructions via a visual menu in a VR or AR headset, a hand controller, a
wearable device, or gesture recognition. The illustrative AR display of the AR headset is
modified based on the command so that the appearance of the proxy object is modified through
the AR display to show the proxy object made of the selected material.

[0016] In one illustrative embodiment, a haptic effect associated with the proxy object is
output by a haptic output device, e.g., an actuator, that outputs a haptic effect (e.g., a vibration or
ESF effect) simulating a texture of the material selected from the library. In still other illustrative
embodiments, a haptic effect is produced by a wearable peripheral device, such as a glove. The
user interacting with the proxy object feels the haptic effect, and the haptic effect simulates
different textures on the surface of the proxy object (e.g., the haptic effect may simulate the
texture of one or more of leather, plastic, rubber, metal, burlap, suede, denim, wood, cloth,
ceramic, foamed material, or glass).

[0017] In one illustrative embodiment, information from a sensor(s) is passed to a processor
that is also processing and outputting haptic signals associated with haptic effects associated with
a texture. The modified image of the proxy object through the AR display, and the texture output
by the haptic output device, can then be modified in real-time to reflect any movement of the
proxy object. In addition, or alternatively, the processor can use information from a sensor(s) to
tell when a wearable peripheral device comes into “contact” with an AR object. These sensors
may further detect movement of the user associated with the proxy object and modify visual and

haptic effects based on the user’s movement.
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[0018] This illustrative example is given to introduce the reader to the general subject matter
discussed herein and the disclosure is not limited to this example. The following sections
describe various additional non-limiting examples of the present disclosure.

Hlustrative Systems for Integrating Haptics Overlay in Augmented Reality

[0019] Figure 1 shows an illustrative system 100 for integrating environmental haptics in
virtual reality. Particularly, in this example, system 100 comprises a computing device 101
having a processor 102 interfaced with other hardware via bus 106. A memory 104, which can
comprise any suitable tangible (and non-transitory) computer-readable medium such as RAM,
ROM, EEPROM, or the like, embodies program components that configure operation of the
computing device 101. In this example, computing device 101 further includes one or more
network interface devices 110, input/output (I/0) interface components 112, and additional
storage 114.

[0020] Network device 110 can represent one or more of any components that facilitate a
network connection. Examples include, but are not limited to, wired interfaces such as Ethernet,
USB, IEEE 1394, and/or wireless interfaces such as IEEE 802.11, Bluetooth, or radio interfaces
for accessing cellular telephone networks (e.g., transceiver/antenna for accessing a CDMA,
GSM, UMTS, or other mobile communications network(s)).

[0021] I/0 components 112 may be used to facilitate connection to devices such as one or
more displays, such as VR and AR headsets or touch screen displays, keyboards, mice, speakers,
microphones, cameras, and/or other hardware used to input data or output data. Storage 114
represents nonvolatile storage such as magnetic, optical, or other storage media included in
device 101. In some embodiments, I/O components 112 may comprise VR controllers or AR

input devices. In other embodiments, I/O components may comprise a controller or input device
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in a transportation device, such as a car, or boat. In yet other embodiments, the controllers or
input devices may be the user’s hands, and sensors 108 may be able to detect the movements and
gestures in free space.

[0022] Audio/visual output device(s) 122 comprise one or more devices configured to
receive signals from processor(s) 102 and provide audio or visual output to the user. For
example, in some embodiments, audio/visual output device(s) 122 may comprise a display such
as a touch-screen display, LCD display, plasma display, CRT display, projection display, or
some other display known in the art. For use in augmented or virtual reality, audio/visual output
device 122 may comprise a headset comprising a display for each eye, a mobile device, e.g., a
mobile phone or tablet, a windshield of a vehicle, or some other display known in the art.
Further, audio/visual output devices may comprise one or more speakers configured to output
audio to a user.

[0023] System 100 further includes one or more sensors 108. The sensors 108 are
configured to detect a haptic output device 118 and provide appropriate data for use by processor
102. Any suitable number, type, or arrangement of sensors can be used. For example, different
embodiments may include cameras, lasers, radars, accelerometers, gyrometers, pressure sensors,
magnetic sensors, light sensors, microphones, capacitive sensors, touch sensors, tracking sensors,
or any combination of such sensors. In one embodiment, a camera, laser mapping, or radar
scanning is used to identify the haptic output device 118. Such an embodiment may utilize
artificial intelligence (“AI”) to make the identification. An accelerometer may be used to detect
vibration, displacement, and speed. A gyrometer may be used to sense rotation. A pressure
sensor may be used to determine altitude and a magnetic sensor to determine direction or

orientation. A light sensor may be used to determine perceived luminosity. And a microphone
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may be used to detect sound. Any of these sensors may be used in combination with any other
sensor.

[0024] In other embodiments, the sensor 108 may comprise an LED detector. In some
embodiments, the processor 102 is in communication with a single sensor 108, in other
embodiments, the processor 102 is in communication with a plurality of sensors 108.

[0025] Although a single haptic output device 118 is shown here, embodiments may use
multiple haptic output devices of the same or different type to output haptic effects. For example,
haptic output device 118 may comprise one or more of, for example, a piezoelectric actuator, an
electric motor, an electro-magnetic actuator, a voice coil, a shape memory alloy, an electro-
active polymer, a solenoid, an eccentric rotating mass motor (ERM), or a linear resonant actuator
(LRA), a low profile haptic actuator, a haptic tape, or a haptic output device configured to output
an electrostatic effect, such as an Electrostatic Friction (ESF) actuator. In some embodiments,
haptic output device 118 may comprise a plurality of actuators, for example a low profile haptic
actuator, a piezoelectric actuator, and an LRA. Further, haptic output device 118 may be
integrated into a proxy object or into the user’s clothing or a wearable device.

[0026] In some embodiments, haptic output device 118 may be used to output thermal and
or kinesthetic properties to the user. For example, the thermal conductivity of different materials
could be conveyed by overlaying heating and cooling transducers, e.g., Peltier devices. In other
embodiments, the force feedback properties could be overlaid with transducers that modify the
stiffness of a material, e.g., using electroactive polymer tendons.

[0027] Turning to memory 104, exemplary program components 124, 126, and 128 are
depicted to illustrate how a device may be configured to determine and output haptic effects. In

this example, a detection module 124 configures processor 102 to monitor sensor(s) 108 to

EX1002 - Page 18



Patent
Attorney Docket: IMM765 (051851-1088518)

determine characteristics of haptic output device 118. For example, detection module 124 may
sample sensor 108 in order to track one or more of the location, path, velocity, acceleration,
pressure, and/or other characteristics of haptic output device 118 over time.

[0028] Haptic effect determination module 126 represents a program component that
analyzes data regarding audio and video characteristics to select a haptic effect to generate.
Particularly, module 126 comprises code that determines, based on the characteristics of haptic
output device 118 and AR environment, one or multiple effects to generate and output by the
haptic output device 118. Haptic effect determination module 126 may further comprise code
that selects one or more existing haptic effects to output in response to detection of a change in
characteristics of haptic output device 118. Different haptic effects may be selected based on
various combination of these features.

[0029] Haptic effect generation module 128 represents programming that causes processor
102 to generate and transmit a haptic signal to haptic output device 118, which causes haptic
output device 118 to generate the selected haptic effect. For example, generation module 128
may access stored waveforms or commands to send to haptic output device 118. As another
example, haptic effect generation module 128 may receive a desired type of haptic effect and
utilize signal processing algorithms to generate an appropriate signal to send to haptic output
device 118. As a further example, a desired haptic effect may be indicated along with target
coordinates for the texture and an appropriate waveform sent to one or more actuators to
generate appropriate displacement of the surface (and/or other device components) to provide the
haptic effect. Some embodiments may utilize multiple haptic output devices in concert to
simulate a feature. For example, a vibration may be utilized to convey a specific texture to the

user while, simultaneously, a kinesthetic effect is output to indicate the stiffness of an object,
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such as the stiffness of a shoe upper’s material. Such a configuration is merely illustrative and
not the sole way in which such a system may be constructed.

[0030] Figure 2 shows another illustrative system for integrating haptics overlay in
augmented reality. In the embodiment shown in Figure 2, a user 206 is wearing a wearable AR
device 204 and interacting with a proxy object 202. Though this embodiment shows the user
wearing a wearable AR device 204, any type of AR display system may be used. The illustrative
system of Figure 2 may incorporate the system illustrated in Figure 1 for sensing conditions of
proxy object 202 as well as for determining, generating and outputting haptic effects. The
wearable AR device 204 may include a visual display as well as headphones or speakers.

[0031] In some embodiments, proxy object 202 may take the form of any object, including,
but not limited to, a shoe, a bag, an article of clothing, an electronic device, a display, or an
interface object. In other embodiments, proxy object 202 may comprise neutral physical
characteristics, like color and texture, e.g. a proxy object made of white color with a smooth
surface material. In still other embodiments, proxy object 202 may comprise a high fidelity
visual prototype, e.g., a high fidelity visual shoe prototype with photorealistic graphic stenciling,
so a visual overlay using wearable AR device 204 is unnecessary.

[0032] The user 206 may choose any texture from a given library of textures, e.g., leather,
plastic, rubber, metal, burlap, suede, denim, wood, cloth, ceramic, foamed material, or glass, and
an augmented reality visual effect will modify the appearance of the proxy object through the
wearable AR device 204. In some embodiments, the user will choose the texture using an input
capture device such as an audio capture device, a touchscreen, a keyboard, a mouse, a joystick,

or an augmented reality control board. Processor 102 will receive an input signal from the input
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capture device and determine the haptic effect and visual effect modification that must be
transmitted via a haptic signal and display signal, respectively.

[0033] In some embodiments, once the display signal is transmitted, the visual effect will be
output through wearable AR device 204. So, the user 206 will be able to view the proxy object
with the chosen texture through the wearable AR device 204. For example, if the user 206
chooses a red leather, then the user 206 will see the proxy object 202 made of that same red
leather through the wearable AR device 204.

[0034] As the AR visual effect is changed through the choice of texture, a haptic signal is
transmitted to the haptic output device(s) 118 contained in proxy object 202. These haptic output
devices output a haptic effect associated with the selected texture, which enables user 206 to feel
the chosen texture through the haptic effect produced in proxy object 202 as the user touches
proxy object 202.

[0035] In some embodiments, sensors 108 track proxy object 202 so the texture produced
by the haptic effect in proxy object 202 and the AR visual effect may be felt and seen,
respectively, regardless of any movement or rotation of proxy object 202 by user 206. In other
embodiments, the speakers or headphones of wearable AR device 204 may emit audio feedback
to convey the sounds user 206 would hear if an actual textured object were being touched. In still
other embodiments, no audio feedback is emitted.

[0036] Figure 3 shows another illustrative system for integrating haptics overlay in
augmented reality. In the embodiment shown in Figure 3, a user is wearing a wearable AR
device 306 and a wearable peripheral device 304 and interacting with a proxy object 302. In
some embodiments, proxy object 302 may comprise any of the same features as proxy object

202.
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[0037] Wearable peripheral device 304 may comprise a glove that covers the user’s whole
hand, a glove that covers only some of the user’s hand and fingers, e.g., only the user’s thumb
and index finger, pieces that only cover the user’s fingertips, a shoe, a shirt, a pair of pants, or
any other article of clothing. Wearable peripheral device 304 and proxy object 302 comprise one
or more haptic output device(s) 118, e.g., actuators, capable of outputting a haptic effect to the
user.

[0038] In some embodiments, the user will not interact with proxy object 302. Instead, a
chosen object will be displayed as a visual effect through the AR display of the wearable AR
device 306. The user may again choose a texture and that texture will be displayed on the object
being displayed through the AR display. For example, the user may choose a red leather shoe
and a red leather shoe may be displayed through the AR display of the wearable AR device 306.
[0039] A sensor 108 may be used to track the position or other characteristics of wearable
peripheral device 304. This allows the system to determine when wearable peripheral device 304
makes “contact” with the object being displayed through the AR display. Once this “contact” is
made a haptic signal will be transmitted to wearable peripheral device 304 so a haptic effect
corresponding to the object and texture chosen may be output by wearable peripheral device 304.
For example, using the red leather shoe example from above, the user may go to feel the red
leather shoe. As the user touches the object based on the AR display of the wearable AR device
306, a haptic effect is output to wearable peripheral device 304 so the user feels as if he is
touching an actual red leather shoe.

[0040] In other embodiments, a user will use both a proxy object 302 and a wearable
peripheral device 304. The chosen texture is displayed through the AR display of wearable AR

device 306 so proxy object 302 appears to have the chosen texture. In some embodiments, proxy
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object 302 and wearable peripheral device 304 comprise at least one haptic output device 118
configured to output a haptic effect. One or more sensors 108 track characteristics of both proxy
object 302 and wearable peripheral device 304. Through the use of proxy object 302 and
wearable peripheral device 304, a high-fidelity touch sensation may be achieved.

[0041] Figure 4 shows another illustrative system for integrating haptics overlay in
augmented reality. In the embodiment shown in Figure 4, a user is wearing a wearable AR
device 406 and a wearable peripheral device 404 and interacting with a system of proxy objects
402, which comprises at least one proxy object. In some embodiments, the proxy objects that
make up the system of proxy objects 402 may comprise any of the same features as proxy object
202.

[0042] The system of proxy objects 402 may be arranged to resemble any number of areas,
including the interior of a car, the cockpit of a plane, the desk of an office, etc. A user may select
a variety of textures to be output throughout the system of proxy objects 402. For example, the
user might select a black leather texture for the steering wheel of a car with a cherry walnut
wooden center console.

[0043] In the embodiment of Figure 4, a haptic effect may be output via only a system of
proxy objects 402 or via a combination of a system of proxy objects 402 and wearable peripheral
device 404. For example, a vehicle dealership may have a system of proxy objects 402 set up to
simulate a certain style of vehicle in a show room. Potential buyers may interact with the system
by choosing different materials to be output in different areas of the simulated vehicle. The
system of proxy objects 402 may be able to accurately output haptic effects simulating the
texture of the different materials without the potential buyers wearing a wearable peripheral

device 404. In other embodiments, combining a system of proxy objects 402 with a wearable
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peripheral device 404. For example, in a gaming environment, a system of proxy objects 402
may be used to simulate a recurring environment throughout the game (e.g., in a racing game, the
system of proxy objects 402 may simulate the interior of a vehicle). Further incorporating a
wearable peripheral device 404 could allow the use to explore gaming environments outside of
the system of proxy objects 402 as well as enhance the user experience when interacting with a
system of proxy objects 402.

Hlustrative Methods for Integrating Haptics Overlay in Augmented Reality

[0044] Figure 5 is a flow chart of method steps for one example embodiment for integrating
haptics overlay in augmented reality. In some embodiments, the steps in Figure 5 may be
implemented in program code that is executed by a processor, for example, the processor in a
general purpose computer, a mobile device, virtual reality or augmented reality control system,
or a server. In some embodiments, these steps may be implemented by a group of processors. In
some embodiments one or more steps shown in Figure 5 may be omitted or performed in a
different order. Similarly, in some embodiments, additional steps not shown in Figure 3 may also
be performed. The steps below are described with reference to components described above with
regard to computing device 101 shown in Figure 1 and the system shown in Figure 2.

[0045] In the embodiment shown, a process 500 begins at step 502 when a processor, such
as processor 102, determines a modified visual effect. The processor 102 receives sensor signals
from one or more sensors 108. Using the sensor signals, the processor 102 analyzes the
environment to identify characteristics of proxy object 202. Based on these characteristics,
processor 102 may determine a modified visual effect. For example, processor 102 may

determine that a blue leather material to display on a proxy object 202, in this case a shoe. Based
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on data from sensors 108, processor 102 may analyze any movement of the shoe by the user and
determine the appropriate modified visual effect to display the blue leather material on the shoe.
[0046] At step 504 the processor 102 next determines a haptic effect based on signals
received from sensors 108. Similar to step 502, the processor 102 receives sensor signals from
sensors 108, and using those sensor signals, analyzes the environment to identify characteristics
of proxy object 202 to determine a haptic effect. In some embodiments, processor 102
determines the haptic effect using a library of textures. For example, processor 102 may
determine the appropriate texture of the blue leather material of the shoe to output as a haptic
effect. In some embodiments, processor 102 may determine the haptic effect to output to
simulate a blue leather material on a shoe based on a blue leather haptic effect stored in the
library of textures in memory 114. The processor 102 may also receive data from sensor 108
monitoring any movement of the shoe to determine the haptic effect to output to ensure the
movement of the shoe does not interfere with blue leather texture produced by the haptic effect.
[0047] At step 506 the processor 102 transmits a display signal associated with the modified
visual effect to the augmented reality display, e.g., wearable AR device 204. For example, when
viewed through the wearable AR device 204, the shoe will appear to be made of blue leather
material. The augmented reality display may comprise at least one of a wearable device or a
mobile device. In some embodiments, the modified visual effect modifies the appearance of the
proxy object 202 through the augmented reality display.

[0048] At step 508 the processor 102 transmits a haptic signal associated with the haptic
effect to the haptic output device. For example, the haptic output device(s) in the shoe may
output a haptic effect that simulates the texture of blue leather on the shoe. In some

embodiments, the proxy object 202 may comprise one or more haptic output devices 118. The
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proxy object 202 may be one or more of a shoe, an article of clothing, an electronic device, a
display, an interface object, or an interior of a vehicle.

[0049] At step 510 processor receives an input signal from an input capture device. In some
embodiments, a user may use an input capture device, e.g., an audio capture device, a
touchscreen, a keyboard, a mouse, a joystick, or an augmented reality control board, to instruct
the system on what texture needs to be displayed. For example, a user may say, “apply red suede
material to shoe” into a microphone. The processor 102 receives an input signal from the
microphone representing this instruction. The processor 102 may then determine any necessary
modifications to the visual or haptic effect based on this signal. So, the display of the wearable
AR device 204 shows the shoe change from a blue leather material to a red suede material and
the haptic effect output by the shoe changes from a blue leather texture to a red suede texture.
[0050] Some embodiments described herein provide a more immersive, better optimized
experience by combining an AR space with real proxy objects featuring real-world haptic effects.
In other embodiments, proxy objects are combined with wearable peripheral devices to enable
more compelling haptics because not all haptic feedback needs to be rendered by haptic
actuators. Due to the ease of changing the texture and appearance of proxy object, product design
becomes more efficient and cost effective.

General Considerations

[0051] The methods, systems, and devices discussed above are examples. Various
configurations may omit, substitute, or add various procedures or components as appropriate. For
instance, in alternative configurations, the methods may be performed in an order different from
that described, and/or various stages may be added, omitted, and/or combined. Also, features

described with respect to certain configurations may be combined in various other
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configurations. Different aspects and elements of the configurations may be combined in a
similar manner. Also, technology evolves and, thus, many of the elements are examples and do
not limit the scope of the disclosure or claims.

[0052] Specific details are given in the description to provide a thorough understanding of
example configurations (including implementations). However, configurations may be practiced
without these specific details. For example, well-known circuits, processes, algorithms,
structures, and techniques have been shown without unnecessary detail in order to avoid
obscuring the configurations. This description provides example configurations only, and does
not limit the scope, applicability, or configurations of the claims. Rather, the preceding
description of the configurations will provide those skilled in the art with an enabling description
for implementing described techniques. Various changes may be made in the function and
arrangement of elements without departing from the spirit or scope of the disclosure.

[0053] Also, configurations may be described as a process that is depicted as a flow diagram
or block diagram. Although each may describe the operations as a sequential process, many of
the operations can be performed in parallel or concurrently. In addition, the order of the
operations may be rearranged. A process may have additional steps not included in the figure.
Furthermore, examples of the methods may be implemented by hardware, software, firmware,
middleware, microcode, hardware description languages, or any combination thereof. When
implemented in software, firmware, middleware, or microcode, the program code or code
segments to perform the necessary tasks may be stored in a non-transitory computer-readable
medium such as a storage medium. Processors may perform the described tasks.

[0054] Having described several example configurations, various modifications, alternative

constructions, and equivalents may be used without departing from the spirit of the disclosure.
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For example, the above elements may be components of a larger system, wherein other rules
may take precedence over or otherwise modify the application of the invention. Also, a number
of steps may be undertaken before, during, or after the above elements are considered.
Accordingly, the above description does not bound the scope of the claims.

[0055] The use of “adapted to” or “configured to” herein is meant as open and inclusive
language that does not foreclose devices adapted to or configured to perform additional tasks or
steps. Additionally, the use of “based on” is meant to be open and inclusive, in that a process,
step, calculation, or other action “based on” one or more recited conditions or values may, in
practice, be based on additional conditions or values beyond those recited. Headings, lists, and
numbering included herein are for ease of explanation only and are not meant to be limiting.
[0056] Embodiments in accordance with aspects of the present subject matter can be
implemented in digital electronic circuitry, in computer hardware, firmware, software, or in
combinations of the preceding. In one embodiment, a computer may comprise a processor or
processors. The processor comprises or has access to a computer-readable medium, such as a
random access memory (RAM) coupled to the processor. The processor executes computer-
executable program instructions stored in memory, such as executing one or more computer
programs including a sensor sampling routine, selection routines, and other routines to perform
the methods described above.

[0057] Such processors may comprise a microprocessor, a digital signal processor (DSP), an
application-specific integrated circuit (ASIC), field programmable gate arrays (FPGAs), and
state machines. Such processors may further comprise programmable electronic devices such as

PLCs, programmable interrupt controllers (PICs), programmable logic devices (PLDs),
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programmable read-only memories (PROMs), electronically programmable read-only memories
(EPROMs or EEPROMs), or other similar devices.

[0058] Such processors may comprise, or may be in communication with, media, for
example tangible computer-readable media, that may store instructions that, when executed by
the processor, can cause the processor to perform the steps described herein as carried out, or
assisted, by a processor. Embodiments of computer-readable media may comprise, but are not
limited to, all electronic, optical, magnetic, or other storage devices capable of providing a
processor, such as the processor in a web server, with computer-readable instructions. Other
examples of media comprise, but are not limited to, a floppy disk, CD-ROM, magnetic disk,
memory chip, ROM, RAM, ASIC, configured processor, all optical media, all magnetic tape or
other magnetic media, or any other medium from which a computer processor can read. Also,
various other devices may include computer-readable media, such as a router, private or public
network, or other transmission device. The processor, and the processing, described may be in
one or more structures, and may be dispersed through one or more structures. The processor may
comprise code for carrying out one or more of the methods (or parts of methods) described
herein.

[0059] While the present subject matter has been described in detail with respect to specific
embodiments thereof, it will be appreciated that those skilled in the art, upon attaining an
understanding of the foregoing may readily produce alterations to, variations of, and equivalents
to such embodiments. Accordingly, it should be understood that the present disclosure has been
presented for purposes of example rather than limitation, and does not preclude inclusion of such
modifications, variations and/or additions to the present subject matter as would be readily

apparent to one of ordinary skill in the art.

18

EX1002 - Page 29



Patent
Attorney Docket: IMM765 (051851-1088518)

What is Claimed:

1. A system comprising:

a haptic output device;

a display configured to output a visual effect;

a sensor for tracking a position of a proxy object; and

a processor configured to:
determine a modified visual effect based in part on data received from the sensor;
determine a haptic effect based in part on data received from the sensor;
transmit a display signal associated with the modified visual effect to the display;

transmit a haptic signal associated with the haptic effect to the haptic output

device; and

output the haptic effect using the haptic output device.
2. The system of claim 1, wherein the haptic output device is coupled to the proxy object.
3. The system of claim 2, wherein the proxy object comprises one or more of: a shoe, an

article of clothing, an electronic device, a display, an interface object, or an interior of a vehicle.

4 The system of claim 2, wherein the proxy object comprises neutral physical
characteristics.
5. The system of claim 2, wherein the augmented reality visual effect is configured to

modify an appearance of the proxy object through the display.

6. The system of claim 1, wherein the display comprises at least one of: a wearable device

or a mobile device.

7. The system of claim 1, wherein the sensor comprises at least one of a camera, a laser, a
radar, an accelerometer, a gyrometer, a pressure sensor, a magnetic sensor, a light sensor, a

tracking sensor, or a microphone.

8. The system of claim 1, wherein the processor is further configured to receive an input
signal from an input capture device and determine the haptic effect based in part on data received

from the input capture device.
19
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9. The system of claim 1, wherein the haptic effect is configured to modify a texture of the

proxy object.

10. The system of claim 9, wherein the haptic effect is configured to simulate the texture of
one or more of’ leather, plastic, rubber, metal, burlap, suede, denim, wood, cloth, ceramic,

foamed material or glass.

11. A method comprising:
determining a modified visual effect based in part on data received from a sensor;
determining a haptic effect based in part on data received from the sensor;
transmitting a display signal associated with the modified visual effect to a display;
transmitting a haptic signal associated with the haptic effect to a haptic output device; and

outputting the haptic effect using the haptic output device..
12. The method of claim 11, wherein the haptic output device is coupled to a proxy object.

13. The method of claim 12, wherein the proxy object comprises one or more of: a shoe, an

article of clothing, an electronic device, a display, an interface object, or an interior of a vehicle.

14. The method of claim 12, wherein the proxy object comprises neutral physical
characteristics.
15. The method of claim 12, wherein the augmented reality visual effect is configured to

modify an appearance of the proxy object through the display.

16. The method of claim 11, wherein the display comprises at least one of: a wearable device

or a mobile device.

17. The method of claim 11, wherein the sensor comprises at least one of a camera, a laser, a
radar, an accelerometer, a gyrometer, a pressure sensor, a magnetic sensor, a light sensor, a

tracking sensor, or a microphone.

18. The method of claim 11, further comprising receiving an input signal from an input
capture device and determining the haptic effect based in part on data received from the input

capture device.
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19. The method of claim 12, wherein the haptic effect is configured to modify a texture of the

proxy object.

20. The method of claim 19, wherein the haptic effect is configured to simulate the texture of
one or more of’ leather, plastic, rubber, metal, canvas, enamel, burlap, suede, denim, wood,

cloth, ceramic, foamed material or glass.

21. A non-transitory computer readable medium comprising program code, which when
executed by a processor is configured to cause the processor to:
determine a modified visual effect based in part on data received from a sensor;
determine a haptic effect based in part on data received from the sensor;
transmit a display signal associated with the modified visual effect to a display;
transmit a haptic signal associated with the haptic effect to a haptic output device; and

output the haptic effect using the haptic output device.
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Abstract

Systems and methods for integrating haptics overlay in augmented reality are
disclosed. One illustrative system described herein includes a haptic output device. The system
also includes a display configured to output a visual effect. The system also includes a sensor for
tracking a position of a proxy object. The system also includes a processor configured to:
determine a modified visual effect based in part on data received from the sensor, determine a
haptic effect based in part on data received from the sensor, transmit a display signal associated
with the modified visual effect to the display, transmit a haptic signal associated with the haptic

effect to the haptic output device; and output the haptic effect using the haptic output device.
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the Examiner. In accordance with the provisions of 37 CFR §1.98(a)(2), copies of any cited U.S.
Patent and U.S. Patent Application Publications are not provided. Copies of the references are
not enclosed.

It is respectfully requested that the cited references be expressly considered during the
prosecution of this application, and the references be made of record therein and appear among
the “references cited” on any patent to issue therefrom.

As provided for by 37 CFR §1.97(g) and (h), no inference should be made that the

information and references cited are prior art merely because they are in this statement and no
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16/010,230 06/15/2018 1980 IMM765 (051851-1088518) 21 3
CONFIRMATION NO. 4778
34300 FILING RECEIPT

Kilpatrick Townsend and Stockton/Immersion
Malstop: IP Docketing - 22 ! e

1100 Peachtree Street
Suite 2800
Atlanta, GA 30309

Date Mailed: 07/06/2018

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)
Satoshi Araki, Redwood City, CA;
Christopher J. Ullrich, Ventura, CA;
Liwen Wu, Montreal, CANADA;
Juan Manuel Cruz-Hernandez, Montreal, CANADA;
Danny A. Grant, Laval, CANADA;
Sanya Attari, Fremont, CA;
Colin Swindells, San Jose, CA;
Applicant(s)
Immersion Corporation, San Jose, CA

Power of Attorney: None

Domestic Applications for which benefit is claimed - None.
A proper domestic benefit claim must be provided in an Application Data Sheet in order to constitute a claim for
domestic benefit. See 37 CFR 1.76 and 1.78.

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: Yes
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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: 07/05/2018

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/010,230

Projected Publication Date: 12/19/2019

Non-Publication Request: No

Early Publication Request: No

Title

Systems and Methods for Integrating Haptics Overlay in Augmented Reality

Preliminary Class

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 (1-866-999-4258).
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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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PQ. Box 1450
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APPLICATION NUMBER I FILING OR 371(C) DATE I FIRST NAMED APPLICANT I ATTY. DOCKET NO./TITLE |
16/010,230 06/15/2018 Satoshi Araki IMM765 (051851-1088518)
CONFIRMATION NO. 4778
34300 INFORMAL NOTICE
Kilpatrick Townsend and Stockton/Immersion
Mailstop: IP Docketing - 22 R AT AT
1100 Peachtree Street 000000T00766222
Suite 2800

Atlanta, GA 30309
Date Mailed: 07/06/2018

INFORMATIONAL NOTICE TO APPLICANT

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).

The item(s) indicated below are also required and should be submitted with any reply to this notice to avoid
further processing delays.

« A properly executed inventor's oath or declaration has not been received for the following inventor(s):
Satoshi Araki
Christopher J. Ullrich
Liwen Wu
Juan Manuel Cruz-Hernandez
Danny A. Grant
Sanya Attari
Colin Swindells

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.

/mhaile/
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Application or Docket Number

Substitute for Form PTO-875 16/010,230
APPLICATION AS FILED - PART | OTHER THAN
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(37 OFR 1.16(a), (8), of (©) N/A N/A N/A N/A 300
SEARCH FEE
(27 CFR 1.16(K). i, or (m) N/A N/A N/A N/A 660
EXAMINATION FEE
(37 CFR1.16(0), (B}, or (2) N/A N/A N/A N/A 760
TOTAL CLAIMS . *
(37 CFR 1.16(i) 21 minus 20= 1 OR [x 100 - 100
INDEPENDENT CLAIMS *
(37 CFR 1.16(h)) 3 minus 3 = x 460 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(837 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0” in column 2. TOTAL TOTAL 1820
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE(S) RATE(S) FEE($)
E AMENDMENT PAID FOR
w Total * i - =
s (37 CF;I 16(i)) Mins OR |x
) Independent * Minus | *** =
5 (37 CFR 1.16(h) OR |x
<§( 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(S) FEE(S)
E AMENDMENT PAID FOR
L Total * Minus | ** = =
= (37 CF?H.IB(H) OR |« -
% Independent * Minus | *** = = OR X =
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(j)
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* 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".
*** |f 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.
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PTO/AIA/BO (07-12)

Approved for use through 11/30/2014. OMB 0651-0035

U.S. Patent and Trademark Office; U.S DEPARTMENT OF COMMERCE

Under the Papewvork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a Valld OMB control number.

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

| hereby revoke all preVIous powers of attorney given in the apphcatlon |dent|f|ed in the attached statement
under.37 CFR 3.73(c).

I 'hereby appoint:
E] " Practitioners associated with Customer Number: 34300
OR
D Practitioner(s) named below (if more than ten patent practitioners are to be named, then a customer number must be used):
Name Registration Name Registration
Number Number

As attorney(s) or agent(s) to represent the undersigned before the United States Patent and Trademark Office (USPTO) in connection with
any and all patent applications assigned only to the undersigned according to the USPTO assignment records or assignments documents
attached to this form in accordance with 37 CFR 3.73(c).

Please change the correspondence address for the application identified in the attached statement under 37 CFR 3.73(c) to:

IE The address associated with Customer Number: 3430 O
OR

Firm or
Individual Name

Address

City State Zip

Country

Telephone Email

Assignee Name and Address: [mmersion Corporation
50 Rio Robles
San Jose, CA 95134

A copy of this form, together with a statement under 37 CFR 3.73(c) (Form PTO/AIA/96 or equivalent) is required to be
Filed in each application in which this form is used. The statement under 37 CFR 3.73(c) may be completed by one of
The practitioners appointed in this form, and must identify the application in which this Power of Attorney is to be filed.

SIGNATURE of Assignee of Record
The m’silwdual whose signature and title is supplied below is authorized to act on behalf of the assignee

Signature k‘/*/t\’\/\/v/ A Date /0 /5 9'//%

Name Catherine Maresh Telephone (408) 350-8755
Title Senior IP Counsel

This collection of information is required by 37 CFR 1.31, 1.32 and 1.33. 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 3 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-PTO-9199 and select option 2.
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PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. 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 displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)
Applicant/Patent Owner: mmersion Corporation

Application No./Patent No.: 16/010,230 Filed/Issue Date: June 15,2018
Titleg: SYystems and Methods for Integrating Haptics Overlay in Augmented Reality

Immersion Corporation a corporation

(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.

D 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 , Frame , 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-PTO-9199 and select option 2.
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PTO/AIA/96 (08-12)
Approved for use through 01/31/2013. 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 displays a valid OMB control number.

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).

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]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

/Michael Morlock/ 2018-10-02

Signature Date

Michael Morlock 62,245

Printed or Typed Name Title or Registration Number
[Page 2 of 2]
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Atty Docket No. IMM765 (051851-1088518)
Page 1 of 2

ASSIGNMENT
WHEREAS I/iwe the below named inventor, (hereinafter referred to as ASSIGNORY), am

the original, first and joint inventor, of the invention entitled:

Systems and Methods for Integrating Haptics Overlay in Auamented Reality

which is:
X identified as Docket No. IMM765 (051851-1088518)

was filed on June 15, 2018 as United States Application Serial No. 16/010,230.

[] was filed on as PCT International Application No.
and designated the United States.

For good and valuable consideration, the receipt and sufficiency of which is hereby
acknowledged, | the ASSIGNOR hereby:

Agree to sell, assign, transfer, and convey, and hereby do seli, assign, transfer, and
convey to Immersion Corporation, a Delaware corporation, having a business address at 50 Rio
Robles, San Jose, California 95134, (hereinafter referred to as ASSIGNEE), the entire right,
titte, and interest in and to (a) any intellectual property (including without limitation any
innovation, information, invention, discovery, product, process, work, copyright, or design)
disclosed, embodied, affixed, shown, or claimed in the above-referenced patent application,
implicitly or explicitly; (b) the above-referenced patent application, any application based in
whole or in part upon the above-referenced patent application, and any application claiming
priority to the above-referenced patent application (including without limitation any continuation,
continuation-in-par, reissue, reexamination, or foreign patent application based in whole or in
part on the ahove-referenced patent application or claiming priority to the above-referenced
patent application); and (c) any Patent (including without limitation domestic and foreign patents,
utility models, industrial designs, divisional, reissues, and reexaminations) that is granted or
issued upon, or that claims priority to, any and all applications under (b) of this paragraph or that
discloses or claims intellectual property under (a) of this paragraph, in whole or in part.

Authorizes and requests the Commissioner of Patents and Trademarks of the United
States and any Official of any country or countries foreign to the United States, whose duty it is
to issue patents or other evidence or forms of industrial property protection on applications, to
issue said application (including without limitation any division(s), continuation(s) (in whole or in
part), substitute(s}, or reissue(s) thereof) to the said ASSIGNEE, his successors, legal
representatives and assigns, in accordance with the terms of this instrument.

Agree to execute all papers and documents, including without limitation applications,
declarations, oaths, petitions, and other papers, and entirely at the ASSIGNEE'S expense,
perform any acts which are necessary in connection with the prosecution of patent applications
or intellectual property and/or the enforcement of patents or other rights resulting from such
applications or intellectual property.

US2008 14585412 1
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Atty Docket No. IMM765 (051851-1088518)
Page 2 of 2

Covenants and agrees that it has full right to convey the entire interest herein assigned,
and that Assignor has not executed, and will not execute, any agreement in confiict herewith.

Further covenants and agrees that it will communicate to the said ASSIGNEE, his
successors, legal representatives and assigns, any facts known to it respecting said invention,
and testify in any legal proceeding, sign all lawful papers, execute all divisional, continuing,
reissue and foreign applications, make all rightful oaths, and generally do everything possible to
aid the said ASSIGNEE, his successors, legal representatives and assigns, to obtain and
enforce proper protection for said invention in all countries.

ASSIGNOR hereby authorizes and requests the prosecuting law firm to insert herein
above the application number and filing date of said application when known.

o /7
/ L fwin oy
1. w?’ Y-3l-20/5
Satoshi Araki Date
2.
Christopher J. Ullrich Date
3.
Liwen Wu Date
4,
Juan Manuel Cruz-Hernandez Date
5.
Danny A. Granf Date
6.
Sanya Attari Date
7.
Colin Swindells Date

US2008 14585412 1
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ARty Dockst No. IMRIYSE (051881108
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7.
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Aty Docket No. IMM785 (051851-10885818)
Page 2of 2

Covenants and agrees that it has full right {o convey the entire interest herein assigned,
and thal Assignor has not execulad, and will not execute, any agreement in conflict herewith.

Further covenants and agrees that it will communicate io the sald ASSIGNEE, his
successors, legal representatives and assigns, any facts known to it respecting said invention,
and teslify in any legal proceeding, sign all lawful papers, sxecute all divisional, continuing,
reissue and foreign applications, make all rightfid oaths, and generally do everything possible to
aid the sald ASSIGNEE, his succsassors, legal represeniatives and assigns, o oblain and
anforce proper protection for said invention in all countriss.

ASSIGNOR hereby authorizes and reguests the prosecuting law fiem to insert hersin
above the application number and filing date of said application when known.

1.

Satoshi Arald Date
2.

Christopher J. Ulirich Date

Liwen Wu ’ Date
4,
5 B R A»u\'“:\-'-“’\:; e TR

Danny A, Grant ;
8.

Sanya Attari Date
7.

Colin Swindelis Date

US2008 14583412 1
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Atty Docket No. IMM765 (051851-1088518)
Page 2 of 2

Covenants and agrees that it has full right to convey the entire interest herein assigned,
and that Assignor has not executed, and will not execute, any agreement in conflict herewith.

Further covenants and agrees that it will communicate to the said ASSIGNEE, his
successors, legal representatives and assigns, any facts known to it respecting said invention,
and testify in any legal proceeding, sign all lawful papers, execute all divisional, continuing,
reissue and foreign applications, make all rightful oaths, and generally do everything possible to
aid the said ASSIGNEE, his successors, legal representatives and assigns, to obtain and
enforce proper protection for said invention in all countries.

ASSIGNOR hereby authorizes and requests the prosecuting law firm to insert herein
above the application number and filing date of said application when known.

Satoshi Araki Date
2.

Christopher J. Ullrich Date
3.

Liwen Wu Date
4.

Juan Manuel Cruz-Hernandez Date
5.

Danny A. Grant Date
5 @ 8.31-2018

Sanya Attari Date
7.

Colin Swindells Date

US2008 14585412 1
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Atty Docket No. IMM765 (051851-1088518)
Page 2 of 2

Covenants and agrees that it has full right to convey the entire interest herein assigned,
and that Assignor has not executed, and will not execute, any agreement in conflict herewith.

Further covenants and agrees that it will communicate to the said ASSIGNEE, his
successors, legal representatives and assigns, any facts known to it respecting said invention,
and testify in any legal proceeding, sign all lawful papers, execute all divisional, continuing,
reissue and foreign applications, make all rightful oaths, and generally do everything possible to
aid the said ASSIGNEE, his successors, legal representatives and assigns, to obtain and
enforce proper protection for said invention in all countries.

ASSIGNOR hereby authorizes and requests the prosecuting law firm to insert herein
above the application number and filing date of said application when known.

Satoshi Araki Date
2.

Christopher J. Ullrich Date
3.

Liwen Wu Date
4,

Juan Manuel Cruz-Hernandez Date
5.

Danny A. Grant Date
6.

Sanya Attari Date
7 C@ - Sept 29, 2018

Colin Swindells Date

US2008 14585412 1
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Electronic Acknowledgement Receipt

EFS ID: 33894661
Application Number: 16010230
International Application Number:
Confirmation Number: 4778

Title of Invention:

Systems and Methods for Integrating Haptics Overlay in Augmented Reality

First Named Inventor/Applicant Name:

Satoshi Araki

Customer Number:

34300

Filer:

Michael T. Morlock/Emily Titus

Filer Authorized By:

Michael T. Morlock

Attorney Docket Number:

IMM765 (051851-1088518)

Receipt Date: 02-0CT-2018
Filing Date: 15-JUN-2018
Time Stamp: 14:48:03

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 Ml.lltl- 'Pages
Number Message Digest | Part/.zip| (if appl.)
653689
1 Oath or Declaration filed 1088518_DEC.pdf no 7
35b670fd6b86edb3960dc31d64as3dbed2
Warnings:
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Information:

81503
2 Power of Attorney 1088518_POA.pdf no 1
4412625a58ed7122581d9b9647fd96e245d|
5124a
Warnings:
Information:
1217487
3 Assignee showing of ownership per 37 1088518_373.pdf no 3
CFR3.73
2e88580640dd554b1bf1c17bbed8f8c9f71
837e
Warnings:
Information:
Total Files Size (in bytes)1 1952679

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.

EX1002 - Page 65




PTO/AIANOY (06-12)

Approved far use through 11/30/2020. OMB 0851-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COCMMERCE

Under the Paperwork Reduction Act of 1§85, no perscns are required to respond {o a colisclion of information unless it displays a valid OMB control number.

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

Title of | Systems and Methods for Integrating Haptics Overlay in Augmented Reality
Invention

As the below named inventor, | hereby declare that:

This declaration i
is directed to: D The attached application, or

United States application or PCT international application number 16/010,230
June 15, 2018

filed on

The above-identified application was made or authorized to be made by me.

i believe that | am the eriginal inventor or an original joint inventor of a claimed invention in the application.

| hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.5.C. 1001
by fine or impriscnment of not mere than five (5) years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application, If this type of personal information is included in documents submitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents befere submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a} is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may alsc be available to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PT0O-2038 submitted for payment purposes are not retained in the application file and therefore are net publicly available.

LEGAL NAME OF INVENTOR

. . N
Inventor: Satoshi Araki _ o mtonay: G G 30/
Signature: /WW??/V?FJM

Note: An application data sheet (PTC/SB/14 or equivalent), including naming the entire inventive enlity, must accompany this form or must have
been previously filed. Use an additional PTO/AIA/01 farm for each additional inventor,

\k:\)

This coliection of information is required by 35 U.8.C. 115 and 37 CFR 1.83. The information is required Lo 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 1ake 1 minute to
complete, including gathering, preparing, and submitting the compleied application form to the USPTO. Time will vary depending upon the individual case, Any
comments on the amount of ime you require to complete this form and/for suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Depariment 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 complefing the form, calf 1-800-PT0-9199 and select option 2.

MM765
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PTO/AIA/D1 (0B-12)
Approved for use through 11/30/2020. OMB 0651-0032
U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

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

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.786)

o
——

Title of | Systems and Methods for Integrating Haptics Overlay in Augmented Reality
Invention

|

As the below named inventor, | hereby declare that:

This declaration o
is directed to: D The attached application, or

United States application or PCT international application number 16/010,230

June 15, 2018

filed on

The above-identified application was made or authorized to be made by me.

f believe that | am the original inventor or an original joint inventor of a claimed invention in the application.

I hereby acknewledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not mere than five (5} years, or both.

WARNING:

Petitionet/applicant is cautioned to avoid submitting personal information in doecuments filed in a patent application that may
contribute tc identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PTG-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. If this type of personal information is inciuded in documents submitted tc the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
appiication {unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent {(see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available,

LEGAL NAME OF INVENTOR

Inventor. Christopher J. Ullrich j/ Date {Cptional) “f“ 1%
Signature: i J;‘"’
/

Note: An application data sheet {PTO/SB/ etgfor equivalent), including naming the entire inventive entity, must accompany this form or must have
been previously filed. Use an additional PTC/AIA/01 form for each additional Inventor.

This eollection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. The information is required to oblain or relain a benefit by the public which is to file (and
by the USPTO to process) an appiication. Confidenlialiy is governed by 35 U.8.C. 122 and 37 CFR 1.11 and 1.14. This collection s estimated to take 1 minule to
camplete, including gathering, preparing, and submitting the completed application form 1o the USPTO. Time will vary depending upon the individual case. Any
commenis on lhe amount of lime you require to complete this form and/or suggestions for reducing this burden, should be sent to {he Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Deparimenl 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-PTO-3189 and sefect option 2,
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PTOMIAIDT (08-12}
Approved for use through 11/30/2020. OMB 0881-0032
1.8, Patent and Trademark Office; U.8. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1098, no persms are requirad {o respond to a wieewon of infarmation uniess it displays a valid OMEB contral number.

" DECLARATION {37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
- APPLICATION DATA SHEET (37 CFR 1.76) i
N T

Tile of | Systems and Methods for Integrating Haptics Overlay in Augmented Reality
invention

As the balow namad invantor, | hereby declare that:

This daclaration ¢ i
is dirsctad to: H The attached application, or
. i 16/010,230

@ United States application or PCT international application number

June 15, 2018

filed on

The above-identified application was made or authorized to bs made by me.

| beliove that | am the original inventor or an original joint inventor of a claimed invention in the application.

{ hereby acknowladge that any williul false statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five (8} years, or both.

WARNING:

Patitionar/applicant is cautioned o avoid submitting personal information in documents filed in a patent application that may
oontribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
{other than a chack or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
o support a patition or an application. if this type of personal information is included in documents submitted to the USPYO,
petitioners/applicants should considar redacting such personal information from the documents before submitting tham to the
USPTO. Petitioner/applicant is advised that the record of & patent application is avaiiable to the public after publication of the
application (uniess & non-publication reguest in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may alse be available to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorizgtion forms
PTO-2038 submitied for payment purposes are not retained in the application fils and therefore are not publicly available.

LEGAL NAME OF INVENTOR
. R % .
Liwen W \ pate (Optona)__ 210 ¥ 4 lf

inventor:

Signature: § e ::“:_. o

Note: An application daila sheet (PTO/SBM4 or eguivalent), including naming the entire inventive entity, must accompany this form or must have
been previously filed. Use an additional PTO/AIACT form for each additional inventor,

This colfection of information is required by 38 U.8.C. 115 and 37 CFR 1.83. The informiatinn is required to oblain or retain & banefit by the public which ia to file (and
by the USPTD to pracess) an application. Confidentialily is govemned by 38 U.8.C. 122 and 37 CFR 1.11 and 1,14, This collection is estimated to take 1 minule to
complats, including gathering, preparing, and submitling the compieted application form 1o the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you requirs to complets this form andfor suggestions for reducing this burden, should be sent fo the Chief Information Officer, US.
Patent and Tredemark Office, U.8. Department of Commerce, F.O. Box 1450, Alexandria, VA 33313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1458.

if you need assistence in complsting the form, call 1-800-PTO-R188 and sefect opfon 2.
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PTO/AIAKT (08-12)

Approved for use through 11/30/2020. OMB 0851-0032

1.8, Patent and Trademark Office; U.S, DEPARTMENT OF COMMERCE

Under the Faperwork Reduci N Act of 1385, no persans are required to respand fo 3 cotlection of information unless i dispiavs a valid OMB control number.

)

f"f QECLA&A? HON (37 CFR 1.83) FOR UTILITY OR DESIGN APPLICATION USING AN
‘ APPLICATION DATA SHEET (37 CFR 1.78}

e A R PR ARG R

THie of | Systemns and Methods for Emegraﬁmg Hapﬁacs Qveriay in Augmenied Reality
fnvantion

As the below named inventor, | hereby declare that:

This denlaration | I
is directed fo: j The aftached application, or
~~~~~~~ . 18/010,230

ﬁi United States application or PCT international application number

"""" June 15, 2018

filed on

The above-identified application was made or authorized to be made by me.

| believe that | am the original inventor or an original joint inventor of a claimed invention in the application.

i haraby acknowledge thet any willful false statement made in this declaration is punishable under 18 U.5.C. 1001
by fine or imprisonmant of not more than five (5} years, or both.

WARNING:

Petitionerapplicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribuite to identity theft. Personal information such as social security numbers, bank account numbers, or cradit card numbers
{other than a check or credit card authorization form PTO-2038 submitied for payment purposes} is never required by the USPTO
to support a petition or an application. I this type of personal information is included in documents subrmified to the USPTQ,
petitionersfapplicants should consider radacting such parsonal information from the documents before submitling them fo the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application {unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application} or issuance of &
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent {see 37 CFR 1.14). Checks and credit card authonzation forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

Juan Manuel Cruz-Hemandez

inventor

Signature:

Note: An application dala sheet (PTO/SRI14 or equivalent), including ratning the entire inventive entity, must accompany this form or must have
been previously filed. Use an additional PTO/AIANT form for each additional inventor,

This collection of information is required by 35 U.S.C. 118 and 37 CFR 1.83. The information is required 1o abiain or retein a benefit by the public which is to file {and
by the USPTO & process) an applisation. Confidentiality is governed by 35 U.8.C. 122 and 37 CFR 1.11 and 1.14. This collection is sstimated to take 1 minute fo
compiete, including gathering, preparing, and submitting the completed application form o the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of ime you require to completa this form and/or suggestions Yor reducing this burden, shouid be sent fo the Chief information Cifcer, U.8.
Patent and Trademark Office, U.S. Department of Commerce, P.0. Box 1456, 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 223131450,

¥ vou need assistance in compleling the form, call 1-800-FTCQ-47198 and selest oplian 2.
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PTOAIAGT (06-12)

Approved for uge through 11/30/2626. OB 0851-0032

U.8. Patent and Trademark Office; U8, DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1885, no persons ars required o respond o & collestion of information uniess it dispisys a valid OME contral number.

DECLARATION (37 CER 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN “\1

APPLICATION DATA SHEET (37 CFR 1.76) fg

T SR cosoa

1N

Tite of | Systems and Methods for Integrating Haptics Overlay in Augmented Reality
invention

As the below named inventor, § hereby dedlars that:

This declaration -
ia directed 1o D The attached application, or
16/010,230

ﬁ United States application or PCT international application number

‘‘‘‘‘‘ June 15, 2018

filed on

The above-kientified application was mads or authorized to e mads by me.

| believe that | am the original invantor or an original joint inventor of a daimed invertion in the application.

§ haraby acknowledge thal any willful false statement made in this daciaration is punishabie under 18 U.8.C. 1001
by fine or imprisonment of not more than five {8} vears, of both.

WARNING:

Petitionev/applicant is caufioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbars, bank acoount numbers, or credit card numbers
{other than a check or credit card authorization form PTO-2038 submitiad for payment purpeses) is nover required by the USPTO
to support a petition or an application. If this fype of personal information is included in documents submitted fo the USPTO,
petitionersfapplicants shoukd consider redacting such personal information from the documents before submitting them o the
USPTO. Petitionsr/applicant is advised that the record of 3 patent application is available to the public after publication of the
application {uniess a non-publication reguest in compiiance with 37 CFR 1.213{a} is made In the application} or issuance of
patent. Furthsrmorg, the record from an abandoned application may also be availabls to the public if the application is
referenced in a publishad application or an issued patent {see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submittad for payment purposes are not retained in the application file and therefore are not  publicly available.

LEGAL NAME OF INVENTOR

ventor: Danr}yﬁ:\“@;@ nt Date (Optional) : gﬁ?’;’ Hi, 2o 1%
Signature: ‘g

Y

Note: An application data sheet (PTO/SE/14 or equivalent, including naming the entire inventive entity, must accompany this form or must have
been previously filed. Use an additional PTO/AIAGT farm for each additional inventor.

This colfection of information is required by 38 U.S.C. 118 and 37 CFR 1.83. The information is required ic obtain or retain 8 benefit by the public which is o file {and
by the USPTO {o process) an application. Confidentiatity is govemed by 35 UL.8.C. 122 and 37 OFR 1.11 and 1.14. This colloction is estimaled to take 1 minute to
complate, indluding gathering, preparing, and submitting the completed applisation form 1o the USPTO. Time will vary depending upon the individual cass. Any
comments on the amount of time you reguire 1o complete Hhis form andfor suggestions for reducing this burden, should be sent to the Chief information Officer, .S,
Patant and Trademark Office, U8, Department of Commerce, P.O. Box 1450, Alexandiia, VA 22318-1480, DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissionsr for Patents, P.O. Box 1488, Aloxandria, VA 23313-1480.

if you need assistance in compleling the form, cslf 1-800-PTU-$73% and ket oplion 2.

MMTES

EX1002 - Page 70



PTO/AIA/01 (06-12)

Approved for use through 11/30/2020. OMB 0651-0032

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 displays a valid OMB control number.

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

Title of | Systems and Methods for Integrating Haptics Overlay in Augmented Reality
Invention

As the below named inventor, | hereby declare that:

This declaration I~
is directed to: |:| The attached application, or

16/010,230

|E| United States application or PCT international application number
June 15, 2018

filed on

The above-identified application was made or authorized to be made by me.

| believe that | am the original inventor or an original joint inventor of a claimed invention in the application.

| hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five (5) years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

Inventor: Sanya Attari Date (Optional) : 8-31-2018

Signature: I\
Z

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have
been previously filed. Use an additional PTO/AIA/01 form for each additional inventor.

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. 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 1 minute 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-PTO-9199 and select option 2.
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PTO/AIA/01 (06-12)

Approved for use through 11/30/2020. OMB 0651-0032

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 displays a valid OMB control number.

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

Title of | Systems and Methods for Integrating Haptics Overlay in Augmented Reality
Invention

As the below named inventor, | hereby declare that:

This declaration I~
is directed to: |:| The attached application, or

16/010,230

|E| United States application or PCT international application number
June 15, 2018

filed on

The above-identified application was made or authorized to be made by me.

| believe that | am the original inventor or an original joint inventor of a claimed invention in the application.

| hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five (5) years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

Colin Swindells Date (Optional) ;
% Buinsdette

Inventor:

Signature:

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have
been previously filed. Use an additional PTO/AIA/01 form for each additional inventor.

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. 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 1 minute 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-PTO-9199 and select option 2.
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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 |
16/010,230 06/15/2018 Satoshi Araki IMM765 (051851-1088518)
CONFIRMATION NO. 4778
34300 POA ACCEPTANCE LETTER
Kilpatrick Townsend and Stockton/Immersion
Mailstop: IP Docketing - 22 OO L0
1100 Peachtree Street 0103006
Suite 2800

Atlanta, GA 30309
Date Mailed: 10/15/2018

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 10/02/2018.

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.

/qtran/

page 1 of 1

EX1002 - Page 73



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. |
16/010,230 06/15/2018 Satoshi Araki IMM765 4778
(051851-1088518)
34300 7590 07052019 | EXAMINER |
Kilpatrick Townsend and Stockton/Immersion
Mailstop: IP Docketing - 22 CHEN, FRANK S
1100 Peachtree Street
Suite 2800 | ART UNIT | PAPER NUMBER |
Atlanta, GA 30309 2611
| NOTIFICATION DATE | DELIVERY MODE |
07/05/2019 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):

eofficeaction@appcoll.com
ipefiling @kilpatricktownsend.com
kts_imm_docketing @kilpatricktownsend.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
16/010,230 Araki et al.

Office Action Summary Examiner Art Unit AlA (FITF) Status
FRANK S CHEN 2611 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondernce address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING
DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing
date of this communication.

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term
adjustment. See 37 CFR 1.704(b).

Status
1} Responsive to communication(s) filed on 6/15/2018.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon .
2a)(] This action is FINAL. 2b) v] This action is non-final.

3)(J 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.

4)(J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under £Ex parte Quayle, 1935 C.D. 11, 453 O.G. 218.

Disposition of Claims*
5) Claim(s) 1-21 is/are pending in the application.

5a) Of the above claim(s) _____is/are withdrawn from consideration.

6) [J Claim(s) __is/are allowed.

7) Claim(s) 1-21 is/are rejected.

8) [ Claim(s)____is/are objected to.

9) [ Claim(s) _____are subject to restriction and/or election requirement
* If any claims have been determined allowable, 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
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

Application Papers
10)(J The specification is objected to by the Examiner.
11)(J The drawing(s) fledon _____ is/are: a)(C] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
Priority under 35 U.S.C. § 119

12)(J] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)J All b)(J Some** ¢)(3J None of the:
1.0 Certified copies of the priority documents have been received.
2.0 Certified copies of the priority documents have been received in Application No.

3.0 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)).

** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) Notice of References Cited (PTO-892) 3) [ Interview Summary (PTO-413)
. . Paper No(s)/Mail Date
2) Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) [ Other:
Paper No(s)/Mail Date __. E—
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20190627
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Application/Control Number: 16/010,230 Page 2
Art Unit: 2611

DETAILED ACTION

Notice of Pre-AIA or AIA Status
1. The present application, filed on or after March 16, 2013, is being examined
under the first inventor to file provisions of the AlA.

Claim Rejections -35 USC § 112
2. Claims 9 and 19 are rejected under 35 U.S.C. 112(a) or 35 U.S.C. 112 (pre-AlA),
first paragraph, as failing to comply with the written description requirement. The
claim(s) contains subject matter which was not described in the specification in such a
way as to reasonably convey to one skilled in the relevant art that the inventor or a joint
inventor, or for pre-AlA the inventor(s), at the time the application was filed, had
possession of the claimed invention. Claims 9 and 19 each recites the limitation
whaerein the haptic effect is configured (o modify 2 texiure of the proxy
pbject. This is not disclosed in the Specification as the user must first change the
texture in order to modify the haptic effect due to the change in the {exture of an object.
For example, the present Bpecification at paragraph [0038] discioses a haptic signal
hased on contact with object of a particular texiure and this haptic signal is sent o the
peripheral device 304 which produces a haptic effect, For purposes of this
Examination, claim 8 is interpreted to mean modifying texture o change haplic effect.

Claim Rejections - 35 USC § 103
3. In the event the determination of the status of the application as subject to AIA 35
U.S.C. 102 and 1083 (or as subject to pre-AlA 35 U.S.C. 102 and 1083) is incorrect, any

correction of the statutory basis for the rejection will not be considered a new ground of

EX1002 - Page 76



Application/Control Number: 16/010,230 Page 3
Art Unit: 2611

rejection if the prior art relied upon, and the rationale supporting the rejection, would be
the same under either status.
4. The following is a quotation of 35 U.S.C. 103 which forms the basis for all

obviousness rejections set forth in this Office action:

A patent for a claimed invention may not be obtained, notwithstanding that the claimed
invention is not identically disclosed as set forth in section 102, if the differences between the
claimed invention and the prior art are such that the claimed invention as a whole would have
been obvious before the effective filing date of the claimed invention to a person having
ordinary skill in the art to which the claimed invention pertains. Patentability shall not be
negated by the manner in which the invention was made.

5. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148
USPQ 459 (1966), that are applied for establishing a background for determining
obviousness under 35 U.S.C. 103 are summarized as follows:

1. Determining the scope and contents of the prior art.

2. Ascertaining the differences between the prior art and the claims at issue.

3. Resolving the level of ordinary skill in the pertinent art.

4. Considering objective evidence present in the application indicating
obviousness or nonobviousness.
6. Claim 1-7,9-17, and 19-21 are rejected under 35 U.S.C. 103 as being
unpatentable over Gonzalez et al. (U.) in view of Rimon et al. (U.S. Patent Application
Publication No. 2016/0274662 A1).
7 Regarding Claim 1, Gonzalez discloses A system comprising: (paragraph

[0006] reciting “Described herein is an augmented reality system (herein an "AR

system") operable to provide new of different vehicle functionality to a vehicle.
Augmented reality may be referred to herein as ‘AR.”™}

a haptic output device; (paragraph [0018] reciting *... determining a portion of
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Application/Control Number: 16/010,230 Page 4
Art Unit: 2611

the glove data that corresponds to the type and the degree of haptic feedback to
provide the driver based on the motion of the AR glove; responsive to detecting that that

AR glove has touched the space. providing, using the AR glove, the type and the

degree of haptic feedback described by the portion of the glove data and providing, by

the processor of the vehicle, the virtual feature described by the functionality data. ...”
The AR glove corresponds 10 a haptic cutpul devica.}
a display configured to output a visual effect; (paragraph [0162] reciting “At
step 319, when the driver touches the virtual object (or a point in three-dimensional

space of the real-world which, according to the vision of the driver when looking through

the AR headset includes the virtual object), the AR system causes the AR glove to

provide the appropriate haptic feedback calculated by the AR management system. The
AR system also causes the infotainment system or ADAS system, as applicable, to
provide the appropriate virtual feature corresponding to that virtual object.”;

paragraph [0012] reciting “In another example benefit, the AR system may give a
driver access to new or different infotainment or ADAS features for a trial period. The
AR system may let drivers try out new or different infotainment or ADAS features prior
to paying to have hardware installed in their vehicle that would provide these new or

different features without the use of AR. In some embodiments, the new or different

features may be cosmetic such as leather seats or wood trim.”

AR headset includes a display screen that is configured to output visual effects
such as the displaying of an object. A particular trim including say leather on seats may

be considered a visual effect displayed in the AR headset.}
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and a processor configured to: {paragraph [0061] reciting “In some
embodiments, the vehicle 123 includes one or more of the following elements: a

processor 125A; a memory 127A; a communication unit 145A; the ADAS system 180;

an AR headset 198; one or more AR gloves 196; and an AR system 199. These
elements of the vehicle 123 are communicatively coupled to one another via a bus
120A."}

determine a modified visual effect (paragraph [0049] reciting “For example, the
driver may pay a monthly fee to have a virtualized upgraded trim level. If after time the

driver wants to change their vehicle's trim level again, they may do so.”;

paragraph [0012] reciting “In another example benefit, the AR system may give a
driver access to new or different infotainment or ADAS features for a trial period. The
AR system may let drivers try out new or different infotainment or ADAS features prior
to paying to have hardware installed in their vehicle that would provide these new or
different features without the use of AR. In some embodiments, the new or different
features may be cosmetic such as leather seats or wood trim.”

Changing trim levels with different cosmetic features such as from non-wood to
wood in certain areas can correspond to a modified visual effect.)

determine a haplic effect {paragraph [0073] veciting “If the virtual object is
metal, the AR glove 196 is operable to provide haptic and temperature-based feedback
so that the virtual object feels cool and hard when touched by the driver's hand that is
included in the AR glove 196. If the virtual object represents leather or some other soft,

textured object, then the AR glove 196 is operable to provide haptic feedback so that
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the virtual object feels soft and textured when touched by the driver's hand that is
included in the AR glove 196."}

transmit a display signal associgted with the modified visual effect to the
display; {paragraph [0093] reciting “In some embodiments, the image data 189 also
describes, for the AR headset 198, where each virtual control should be displayed or
placed inside the cabin of the vehicle 123 when the interior of the cabin is viewed by a
driver through the AR headset 198. This placement may be described by three
dimensional Cartesian coordinates (X, Y, Z) that are mapped against the interior cabin
of the vehicle 123 (see, e.g., an example of an inside cabin of a vehicle 123 in FIG. 4).”

fransmit g haptic signal associated with the haplic effect to the haptic
suiput device; and (paragraph [0079] reciting “The vehicle 123 may include one or
more AR gloves 196. The AR glove 196 is a haptic feedback glove which is configured
so that the driver of the vehicle 123 can touch, grasp, and feel virtual objects as if they
were real (see, for example, the virtual object 410 depicted in FIG. 4). For example, the
virtual object graphically represents a knob and the AR glove 196 is operable to provide
haptic feedback to the driver so that virtual object feels firm when touched by the

driver's hand that is included in the AR glove 196. If the virtual object is metal, the AR

glove 196 is operable to provide haptic and temperature-based feedback so that the

virtual object feels cool and hard when touched by the driver's hand that is included in

the AR glove 196. If the virtual object represents leather or some other soft, textured

object, then the AR glove 196 is operable to provide haptic feedback so that the virtual

object feels soft and textured when touched by the driver's hand that is included in the

AR glove 196.”
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paragraph [0080] reciting “In some embodiments, the AR glove 196 includes
force-feedback units (herein "motors") to apply torque to the driver's fingers which is
included in the AR glove 196. These motors are operable, when controlled by the AR
system 199, to dynamically alter the direction and magnitude of the force caused by the
driver's hand/finger motion in order to simulate a specific virtual object's stiffness. In this
way, the motors of the AR glove 196 provide light resistance when the driver is handling
a virtual object that represents a soft object like a leather knob or handle, and heavy
resistance when the virtual object is representing a denser object, such as one that
would be made of metal in the real-world.”

As the trim is changed, metal, wood, leather, soft texture, etc objects can be
modified with the new looks.)

outpul the haptic effect using the haptic oulipul device. (paragraph [0079]

reciting “... If the virtual object is metal, the AR glove 196 is operable to provide haptic

and temperature-based feedback so that the virtual object feels cool and hard when

touched by the driver's hand that is included in the AR glove 196. If the virtual object

represents leather or some other soft, textured object, then the AR glove 196 is

operable to provide haptic feedback so that the virtual object feels soft and textured

when touched by the driver's hand that is included in the AR glove 196.”)

While not explicitly disclosed by Gonzalez, Rimon discloses a sensor for
fracking a position of a proxy object; {paragraph [0105] reciting “The haptic feedback
controller 1604 adjusts the haptic profile and/or the haptic feedback to correspond to the

detected motion of the glove and the proximity of or contact with the user's virtual hand

to other virtual objects in the virtual environment, in an operation 1940. ...”;
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paragraph [0048] reciting “... In one embodiment, front facing camera (RCG,

and/or depth cameras) may be used to track position, orientation, and motions of hands

or gloves of the user. As will be described below, information from the image data

captured by the front facing cameras can be used to provide finer resolution and
otherwise improved haptic feedback to the user when interfacing with virtual objects.”;
paragraph [0039] reciting “The camera 108 may include one or more
microphones to capture sound from the interactive environment. Sound captured by a
microphone array may be processed to identify the location of a sound source. Sound
from an identified location may be selectively utilized or processed to the exclusion of

other sounds not from the identified location. Furthermore, the camera 108 may be

defined to include multiple image capture devices (e.g. stereoscopic pair of cameras),

an IR camera, a depth camera, and combinations thereof.”

Front facing camera is the sensor because it in part, determines whether glove is
in contact with virtual objects. Thus not only is the position of the glove tracked, but the
position of the virtual object must also be tracked in order to determine contact between
glove and virtual objects.)

detarmine a modified visual effect based in part on daia recelved from the
sensor; (paragraph [0114] reciting “A camera 2016 is provided for capturing images
and image streams of a real environment. More than one camera (optionally) may be
included in the HMD 102, including a camera that is rear-facing (directed away from a
user when the user is viewing the display of the HMD 102), and a camera that is front-
facing (directed towards the user when the user is viewing the display of the HMD 102).

Additionally, a depth camera 2018 may be included in the HMD 102 for sensing depth
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information of objects in a real environment.”

The modification to the trim can be determined by the camera as the image of
the trim on the real surface is shown by the camera as it captures real world image
superimposed with augmented reality virtual objects on the real world image.}

determinge a haplic effect based in part on dais received from the sensor;
{paragraph [0048] reciting *... In one embodiment, front facing camera (RCG, and/or

depth cameras) may be used to track position, orientation, and motions of hands or

gloves of the user. ...”;

paragraph [0061 [ reciting *... Generally speaking, virtual objects to be rendered
in virtual spaces can be associated with data that defines the types of haptic responses

to be made in relation to the virtual object when a user interacts with (e.q., is tracked

and identified to interact with) the virtual object in the virtual space.”

The hapitic effect is caused by a camera that tracks glove location.}

it would have besn cbvious 1o a person of ordinary skilf in the art prior to the
effective filing date of the claimed invention 1o modily Gonzalez with Rimon so that the
HBD and gloves are working in synchronization o display objects, track glove position,
and display objects as they are rendered before and alter contact that resulls in haplic
effects. This gllows Gonzalez (o become more versatile and realistic experience as
Gonzalez modified by Rimon sliows the user 1o touch and affect trims such as lesther,
wood, and other hard or software texture areas.
&, Regarding Claim 2, Gonzalez further discloses The sysiem of claim 1, wherein
the haplic oulput devics is coupled 1o the proxy obiecl {paragraph [0037] reciting

“In some embodiments, the driver is wearing an AR glove. The AR glove is a haptic
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feedback glove. When the driver reaches out to "touch" the virtual objects displayed by

the AR headset (e.q., virtual control inputs), the AR glove provides appropriate haptic

feedback to the driver so that the driver feels the virtual object with their hand.”

The AR glove is the haptic output device and it is coupled to the proxy object
(virtual object) when there is a touch or contact between the glove and the virtual
object.}

9. Regarding Claim 3, Gonzalez further discloses The system of claim 2, wherein
the proxy obisct comprises one or more of: a shosg, an article of clothing, an
glecironic device, a display, an interfzce object, or an interior of a vehicle.
{paragraph [0049] reciting “For example, the driver may pay a monthly fee to have a
virtualized upgraded trim level. If after time the driver wants to change their vehicle's
trim level again, they may do so.”;

paragraph [0055] reciting “... However, individual vehicles of different trim levels
include the different control elements that correspond to the ADAS functionality that is
advertised for their particular trim level. ...}

10, Regarding Claim 4, Himon {urther discloses The system of clalm 2, wherein
the proxy object comprises naulral physical characieristies. {paragraph [0068]
reciting “The object 3D space configuration module 630 provides the 3D features of the
displayed virtual objects. These 3D features can include one or more of weight, shapes,
textures and colors of the displayed object and other parameters described above.”

It is obvious to a person of ordinary skil in the art prior to the effective filing date

of the claimed invention to modify Gonzalez with Rimon so that the 3D virtual objects
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have characteristics such as color. This adds to the realism of the played objects and
also serves to distinguish virtual objects.}

11, Regarding Claim 5, Gonzalez further discloses The system of claim 2, whersin
the augmenied reality visual effect is configwred to modify an appearance of the
proxy oblect through the display. (paragraph [0049] reciting “For example, the driver
may pay a monthly fee to have a virtualized upgraded trim level. If after time the driver
wants to change their vehicle's trim level again, they may do so.”}

12, Regarding Claim 8, Gonzalez further discloses The system of claim 1, whersin
the display comprises &t least one of: a wearable device or a mobile device.
{Absiract reciting “The disclosure includes embodiments for providing a virtual feature to
a vehicle including an augmented reality ("AR") headset and an AR glove. ...™}

13, Hegarding Claim 7, Rimon discloses The system of claim 1, wherein the
sensor comprises at lsast one of a camera, a laser, & radar, an acceleromsler, a
gyromelsr, a pressure sensor, a magnstic sensor, a light sensor, 3 {racking
sensor, or & microphone. {paragraph [0048] reciting “... In one embodiment, front

facing camera (RCG, and/or depth cameras) may be used to track position, orientation,

and motions of hands or gloves of the user. As will be described below, information from

the image data captured by the front facing cameras can be used to provide finer
resolution and otherwise improved haptic feedback to the user when interfacing with
virtual objects.”;

paragraph [0039] reciting “The camera 108 may include one or more
microphones to capture sound from the interactive environment. Sound captured by a

microphone array may be processed to identify the location of a sound source. Sound
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from an identified location may be selectively utilized or processed to the exclusion of

other sounds not from the identified location. Furthermore, the camera 108 may be

defined to include multiple image capture devices (e.q. stereoscopic pair of cameras),

an IR camera, a depth camera, and combinations thereof.”

As discussed above the sensor is a camera that can comprise a plurality of
different image capturing devices that work together. It is obvious that a camera
comprising a combination of image capturing devices that work together to achieve the
greatest effects such as capturing hand location and detecting contact with virtual
objects and to display a real world with virtual objected superimposed in the real world
view can be added to Gonzalez to help the user in user view the world properly through
the headset.)

14, Hegarding Claim 9, Gonzalez further discloses The system of claim 1, wherein
the haptic effect is configured {o modify a texture of the proxy object. (paragraph
[0049] reciting “For example, the driver may pay a monthly fee to have a virtualized

upgraded trim level. If after time the driver wants to change their vehicle's trim level

again, they may do so.”;

paragraph J0078] reciting “... If the virtual object is metal, the AR glove 196 is
operable to provide haptic and temperature-based feedback so that the virtual object
feels cool and hard when touched by the driver's hand that is included in the AR glove

196. If the virtual object represents leather or some other soft, textured object, then the

AR glove 196 is operable to provide haptic feedback so that the virtual object feels soft

and textured when touched by the driver's hand that is included in the AR glove 196. "}
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15, Regarding Claim 10, Gonzalez further discloses The sysiem of clgim 8,
wherein the haptic effect is configured o simuiate the texture of one or more of:
leather, plastic, rubber, meial, burlap, sueds, denim, wood, cloth, ceramie,
foamed maierial or glass. {paragraph [O07%] veciling ... If the virtual object is metal,
the AR glove 196 is operable to provide haptic and temperature-based feedback so that
the virtual object feels cool and hard when touched by the driver's hand that is included

in the AR glove 196. If the virtual object represents leather or some other soft, textured

object, then the AR glove 196 is operable to provide haptic feedback so that the virtual

object feels soft and textured when touched by the driver's hand that is included in the

AR glove 196.7)
16, Regarding Claim 11, Gonzalez discloses A method comprising: (Abstract

reciting *... A method according to some embodiments includes causing the AR headset

to display the virtual object which includes a three-dimensional image of a control
element operable to control the virtual feature. ...”}

determining a modified visual effect {paragraph [0049] reciting “For example,
the driver may pay a monthly fee to have a virtualized upgraded trim level. If after time

the driver wants to change their vehicle's trim level again, they may do so0.”;

paragraph [0012] reciting “In another example benefit, the AR system may give a
driver access to new or different infotainment or ADAS features for a trial period. The
AR system may let drivers try out new or different infotainment or ADAS features prior
to paying to have hardware installed in their vehicle that would provide these new or
different features without the use of AR. In some embodiments, the new or different

features may be cosmetic such as leather seats or wood trim.”
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Changing trim levels with different cosmetic features such as from non-wood to
wood in certain areas can correspond to a modified visual effect.)

detsrmining a haptic effect {(paragraph [0078] reciting *If the virtual object is
metal, the AR glove 196 is operable to provide haptic and temperature-based feedback
so that the virtual object feels cool and hard when touched by the driver's hand that is
included in the AR glove 196. If the virtual object represents leather or some other soft,
textured object, then the AR glove 196 is operable to provide haptic feedback so that
the virtual object feels soft and textured when touched by the driver's hand that is
included in the AR glove 196.”}

fransmitting a display signal associsted with the modified visual effectio g
display; (paragraph [0093] reciting “In some embodiments, the image data 189 also
describes, for the AR headset 198, where each virtual control should be displayed or
placed inside the cabin of the vehicle 123 when the interior of the cabin is viewed by a
driver through the AR headset 198. This placement may be described by three
dimensional Cartesian coordinates (X, Y, Z) that are mapped against the interior cabin
of the vehicle 123 (see, e.g., an example of an inside cabin of a vehicle 123 in FIG. 4).”}

transmitling a8 haptic signal associated with the haptic sffect 10 a baptic
ouiput device; and (paragraph [0079] reciting “The vehicle 123 may include one or
more AR gloves 196. The AR glove 196 is a haptic feedback glove which is configured
so that the driver of the vehicle 123 can touch, grasp, and feel virtual objects as if they
were real (see, for example, the virtual object 410 depicted in FIG. 4). For example, the
virtual object graphically represents a knob and the AR glove 196 is operable to provide

haptic feedback to the driver so that virtual object feels firm when touched by the
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driver's hand that is included in the AR glove 196. If the virtual object is metal, the AR

glove 196 is operable to provide haptic and temperature-based feedback so that the

virtual object feels cool and hard when touched by the driver's hand that is included in

the AR glove 196. If the virtual object represents leather or some other soft, textured

object, then the AR glove 196 is operable to provide haptic feedback so that the virtual

object feels soft and textured when touched by the driver's hand that is included in the
AR glove 196.”

paragraph [0080] reciting “In some embodiments, the AR glove 196 includes
force-feedback units (herein "motors") to apply torque to the driver's fingers which is
included in the AR glove 196. These motors are operable, when controlled by the AR
system 199, to dynamically alter the direction and magnitude of the force caused by the
driver's hand/finger motion in order to simulate a specific virtual object's stiffness. In this
way, the motors of the AR glove 196 provide light resistance when the driver is handling
a virtual object that represents a soft object like a leather knob or handle, and heavy
resistance when the virtual object is representing a denser object, such as one that
would be made of metal in the real-world.”

As the trim is changed, metal, wood, leather, soft texture, etc objects can be
maoditied with the new looksa.}

cuipuiting the haptic effect using the haptic culput device. {paragraph

[0079] reciting “... If the virtual object is metal, the AR glove 196 is operable to provide

haptic and temperature-based feedback so that the virtual object feels cool and hard

when touched by the driver's hand that is included in the AR glove 196. If the virtual

object represents leather or some other soft, textured object, then the AR glove 196 is
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operable to provide haptic feedback so that the virtual object feels soft and textured

when touched by the driver's hand that is included in the AR glove 196.”)

While not explicitly disclosed by Gonzalez, Rimon discloses determining g
modified visual effec! based in part on data recelvad from & sensor; (paragraph
[0114] reciting “A camera 2016 is provided for capturing images and image streams of a
real environment. More than one camera (optionally) may be included in the HMD 102,
including a camera that is rear-facing (directed away from a user when the user is
viewing the display of the HMD 102), and a camera that is front-facing (directed towards
the user when the user is viewing the display of the HMD 102). Additionally, a depth
camera 2018 may be included in the HMD 102 for sensing depth information of objects
in a real environment.”

The modification to the trim can be determined by the camera as the image of
the trim on the real surface is shown by the camera as it captures real world image
superimposed with augmented reality virtual objects on the real world image.}

determining g haptic effect based in part on daia recsived from the sensor;
{paragraph [0048] reciting “... In one embodiment, front facing camera (RCG, and/or

depth cameras) may be used to track position, orientation, and motions of hands or

gloves of the user. ...”;

paragraph (0061 [ raciting *... Generally speaking, virtual objects to be rendered
in virtual spaces can be associated with data that defines the types of haptic responses

to be made in relation to the virtual object when a user interacts with (e.g., is tracked

and identified to interact with) the virtual object in the virtual space.”

The haptic effect is caused by a camera that tracks glove location.}
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i would have been obwious 1o a person of ordinary skilf in the ar prior o the
effective filing date of the claimed invention to modily Gonzalez with Rimon so that the
HMD and gloves are working in synchronizgtion to dispiay objects, track glove position,
and display objects as they are rendered before and alfter contact that results in haptic
gffzcts, This allows Gonzaler 1o become more versatile and realistic experience as
Gonzalez modified by Rimon aliows the user to touch and affect trims such as leather,
wood, and other hard or software texiure areas.

7. Regarding Claim 12, Gonzalez further discloses The method of claim 11,
wherein the haptic oulput device is coupled 10 a proxy obiect. (paragraph [0037]
reciting “In some embodiments, the driver is wearing an AR glove. The AR glove is a

haptic feedback glove. When the driver reaches out to "touch" the virtual objects

displayed by the AR headset (e.q., virtual control inputs), the AR glove provides

appropriate haptic feedback to the driver so that the driver feels the virtual object with

their hand.”

The AR glove is the haptic output device and it is coupled to the proxy object
(virtual object) when there is a touch or contact between the glove and the virtual
object.}

18. Regarding Claim 13, Gonzalez further disclozes The method of claim 12,
wherein the proxy object comprises one or more of: a shose, an article of clothing,
an electronic device, a display, an interface obhject, or an inlerior of a

vehicle. (paragraph [0049] reciting “For example, the driver may pay a monthly fee to
have a virtualized upgraded trim level. If after time the driver wants to change their

vehicle's trim level again, they may do so.”;
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paragraph [0055] reciting “... However, individual vehicles of different trim levels
include the different control elements that correspond to the ADAS functionality that is
advertised for their particular trim level. ...”}

19, Hegarding Claim 14, Rimon further discloses The method of claim 12, whereln
the proxy object comprises neutral physical characteristics. {paragraph [0068]
reciting “The object 3D space configuration module 630 provides the 3D features of the
displayed virtual objects. These 3D features can include one or more of weight, shapes,
textures and colors of the displayed object and other parameters described above.”

It is obvious to a person of ordinary skil in the art prior to the effective filing date
of the claimed invention to modify Gonzalez with Rimon so that the 3D virtual objects
have characteristics such as color. This adds to the realism of the played objects and
also serves to distinguish virtual objects.}

20, Regarding Claim 15, Gonzalez further discioses The method of claim 12,
wherein the augmenied realily visual effect is configured o modify an
appearance of the proxy object through the display. {paragraph [0049] reciting “For
example, the driver may pay a monthly fee to have a virtualized upgraded trim level. If
after time the driver wants to change their vehicle's trim level again, they may do so0.”}
21, Regarding Claim 16, Gongzalez further disclozes The method of claim 11,
wherein the display comprises at least one of: a wearable devics or a mobils
davice. (Absiract reciting “The disclosure includes embodiments for providing a virtual

feature to a vehicle including an augmented reality ("AR") headset and an AR glove.
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2Z2. Regarding Claim 17, Rimon further discloses The method of claim 11, wherein
the sensor comprises gt least one of a camera, a laser, & radar, an acoeleromelsr,
a gyrometer, a pressurs sensor, a magnetic sensor, a light sensor, a tracking
sensoer, or g microphons, {paragraph [0048] reciting “... In one embodiment, front

facing camera (RCG, and/or depth cameras) may be used to track position, orientation,

and motions of hands or gloves of the user. As will be described below, information from

the image data captured by the front facing cameras can be used to provide finer
resolution and otherwise improved haptic feedback to the user when interfacing with
virtual objects.”;

paragraph [0039] reciting “The camera 108 may include one or more
microphones to capture sound from the interactive environment. Sound captured by a
microphone array may be processed to identify the location of a sound source. Sound
from an identified location may be selectively utilized or processed to the exclusion of

other sounds not from the identified location. Furthermore, the camera 108 may be

defined to include multiple image capture devices (e.g. stereoscopic pair of cameras),

an IR camera, a depth camera, and combinations thereof.”

As discussed above the sensor is a camera that can comprise a plurality of
different image capturing devices that work together. It is obvious that a camera
comprising a combination of image capturing devices that work together to achieve the
greatest effects such as capturing hand location and detecting contact with virtual
objects and to display a real world with virtual objected superimposed in the real world
view can be added to Gonzalez to help the user in user view the world properly through

the headset.)
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23, Begarding Claim 19, Gonzalez further discioses The method of claim 12,
wherein the haptic effect is configured 1o modify a texiure of the proxy
shject. {paragraph [0049] reciting “For example, the driver may pay a monthly fee to

have a virtualized upgraded trim level. If after time the driver wants to change their

vehicle's trim level again, they may do so.”;

paragraph [0073] reciting "... If the virtual object is metal, the AR glove 196 is
operable to provide haptic and temperature-based feedback so that the virtual object
feels cool and hard when touched by the driver's hand that is included in the AR glove

196. If the virtual object represents leather or some other soft, textured object, then the

AR glove 196 is operable to provide haptic feedback so that the virtual object feels soft

and textured when touched by the driver's hand that is included in the AR glove 196. "}

24, Regarding Claim 20, Gonzaler further disclioses The method of claim 18,
wherein the haptic effect is configured o simuiate the texture of one or more of:
leather, plastic, rubber, metal, canvas, enamei, buriap, sueds, denim, wood, cloth,
ceramic, foamed material or glass. (paragraph [0078] reciting *... If the virtual object
is metal, the AR glove 196 is operable to provide haptic and temperature-based
feedback so that the virtual object feels cool and hard when touched by the driver's
hand that is included in the AR glove 196. If the virtual object represents leather or

some other soft, textured object, then the AR glove 196 is operable to provide haptic

feedback so that the virtual object feels soft and textured when touched by the driver's

hand that is included in the AR glove 196.”)

25, BRegarding Claim 21, Gonzalez discloses A non-transitory computer readable

medium comprising program code, which when execuled by a processor is
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configured {o cause the processor o (paragraps [0020] reciting “One general
aspect includes a system of a vehicle for providing a virtual feature to the vehicle, the
system including: an AR headset; an AR glove; and an onboard vehicle computer
system that is communicatively coupled to the AR headset and the AR glove, the

onboard vehicle computer system including a non-transitory memory storing computer

code which, when executed by the onboard vehicle computer system causes the

onboard vehicle computer system to: store image data, glove data and functionality data
in a non-transitory memory that is communicatively coupled to the onboard vehicle
computer system, ..."}

determine a modified visual effect (paragraph [0049] reciting “For example, the
driver may pay a monthly fee to have a virtualized upgraded trim level. If after time the

driver wants to change their vehicle's trim level again, they may do so.”;

paragraph [0012] reciting “In another example benefit, the AR system may give a
driver access to new or different infotainment or ADAS features for a trial period. The
AR system may let drivers try out new or different infotainment or ADAS features prior
to paying to have hardware installed in their vehicle that would provide these new or
different features without the use of AR. In some embodiments, the new or different
features may be cosmetic such as leather seats or wood trim.”

Changing trim levels with different cosmetic features such as from non-wood to
wood in certain areas can correspond to a modified visual effect.)

determine 3 haplic effect (paragraph [0078] reciting “If the virtual object is
metal, the AR glove 196 is operable to provide haptic and temperature-based feedback

so that the virtual object feels cool and hard when touched by the driver's hand that is
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included in the AR glove 196. If the virtual object represents leather or some other soft,
textured object, then the AR glove 196 is operable to provide haptic feedback so that
the virtual object feels soft and textured when touched by the driver's hand that is
included in the AR glove 196."}

transmit a dispiay signal associsted with the modified visusal sffectica
display; (paragraph [0093] reciting “In some embodiments, the image data 189 also
describes, for the AR headset 198, where each virtual control should be displayed or
placed inside the cabin of the vehicle 123 when the interior of the cabin is viewed by a
driver through the AR headset 198. This placement may be described by three
dimensional Cartesian coordinates (X, Y, Z) that are mapped against the interior cabin
of the vehicle 123 (see, e.g., an example of an inside cabin of a vehicle 123 in FIG. 4).”}

ransmit a haplic signal associated with the haplic effect to a2 haptic output
device; (paragraph [0079] reciting “The vehicle 123 may include one or more AR gloves
196. The AR glove 196 is a haptic feedback glove which is configured so that the driver
of the vehicle 123 can touch, grasp, and feel virtual objects as if they were real (see, for
example, the virtual object 410 depicted in FIG. 4). For example, the virtual object
graphically represents a knob and the AR glove 196 is operable to provide haptic
feedback to the driver so that virtual object feels firm when touched by the driver's hand

that is included in the AR glove 196. If the virtual object is metal, the AR glove 196 is

operable to provide haptic and temperature-based feedback so that the virtual object

feels cool and hard when touched by the driver's hand that is included in the AR glove

196. If the virtual object represents leather or some other soft, textured object, then the

AR glove 196 is operable to provide haptic feedback so that the virtual object feels soft
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and textured when touched by the driver's hand that is included in the AR glove 196.”

paragraph [0080] reciting “In some embodiments, the AR glove 196 includes
force-feedback units (herein "motors") to apply torque to the driver's fingers which is
included in the AR glove 196. These motors are operable, when controlled by the AR
system 199, to dynamically alter the direction and magnitude of the force caused by the
driver's hand/finger motion in order to simulate a specific virtual object's stiffness. In this
way, the motors of the AR glove 196 provide light resistance when the driver is handling
a virtual object that represents a soft object like a leather knob or handle, and heavy
resistance when the virtual object is representing a denser object, such as one that
would be made of metal in the real-world.”

As the trim is changed, metal, wood, leather, soft texture, etc objects can be
modified with the new looks.)

and outpul the haplic effect using the haplic oulput device. {paragraph

[0079] reciting “... If the virtual object is metal, the AR glove 196 is operable to provide

haptic and temperature-based feedback so that the virtual object feels cool and hard

when touched by the driver's hand that is included in the AR glove 196. If the virtual

object represents leather or some other soft, textured object, then the AR glove 196 is

operable to provide haptic feedback so that the virtual object feels soft and textured

when touched by the driver's hand that is included in the AR glove 196.”)

While not explicitly disclosed by Gonzalez, Rimon discloses determine a modified
visual effect based in part on daia received from a sensor; (paragraph [0114] reciting
“A camera 2016 is provided for capturing images and image streams of a real

environment. More than one camera (optionally) may be included in the HMD 102,
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including a camera that is rear-facing (directed away from a user when the user is
viewing the display of the HMD 102), and a camera that is front-facing (directed towards
the user when the user is viewing the display of the HMD 102). Additionally, a depth
camera 2018 may be included in the HMD 102 for sensing depth information of objects
in a real environment.”

The modification to the trim can be determined by the camera as the image of
the trim on the real surface is shown by the camera as it captures real world image
superimposed with augmented reality virtual objects on the real world image.}

delermine a haptic effect based in part on data received from the sensor;
{paragraph {0048] reciting ... In one embodiment, front facing camera (RCG, and/or

depth cameras) may be used to track position, orientation, and motions of hands or

gloves of the user. ...”;

paragraph {0061 ] reciting °... Generally speaking, virtual objects to be rendered
in virtual spaces can be associated with data that defines the types of haptic responses

to be made in relation to the virtual object when a user interacts with (e.q., is tracked

and identified to interact with) the virtual object in the virtual space.”

The haptic effect is caused by a camera that tracks glove location.}

it would have been chvious 10 a person of ordinary siilt in the ant prior 1o the
effective filing date of the dlaimed invention 1o modify Gonzalez with Rimon zo that the
HMD and gloves are working in synchronization (o display oblects, track glove position,
and display objects as they are rendared belore and afler contact that results in hagtic

effects. This allows Gonzalez (o become more versallle and realistic experience a8
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Gonzalez modified by Rimon aliows the user 1o touch and affect trims such as leather,
wood, and other hard or software texture areas.

27. Claims 8 and 18 are rejected under 35 U.S.C. 103 as being unpatentable over
Gonzalez, in view of Rimon, and further in view of Vanslette et al. (U.S. Patent
Application Publication No. 2018/0040038 A1).

28. BRegarding Claim 8, while not explicilly disclosed by Gonzalez and Rimon,
Yansiette disclosses The system of claim 1, wherein the processor is further
configured o recelve an input signal from an input capture device {paragraph
J0050] reciting ... For example, pressing the button can allow a patticipant to toggle

through views on the display device (e.g., menus, options, information, hole information,

etc.), view a current rate of progress for the participant, view current charges applied to
the participant's time at the activity venue, request a rules official to come to that
location, etc.”

The function of toggling through views can aise be applied 1o Gonzalez so that
the user can push a bulion 1o toggle through different rims that the user has paid for)

it would have been obvious 10 a parson of ardinary skilf in the art prior 1o the
effective filing dale of the clalmed invention 1o modify the combination of Gonzalez and
Rirmon with Vansietie a0 that the a button can be on the headset for the uger {0 press o
toggle through various trim views. This is a beneficial modification as Gonzalez
discioses giving updated trims 1o the user (o view through augmented reality and
altowing the user {0 togole through these trims allows the user io make beller decisions

on which rims the user prefers

EX1002 - Page 99



Application/Control Number: 16/010,230 Page 26
Art Unit: 2611

Gonzales further discloses and delermine the haptic effect based in part on
data received from the input caplure deviee. (paragraph [0012] reciting “In another
example benefit, the AR system may give a driver access to new or different
infotainment or ADAS features for a trial period. The AR system may let drivers try out
new or different infotainment or ADAS features prior to paying to have hardware
installed in their vehicle that would provide these new or different features without the
use of AR. In some embodiments, the new or different features may be cosmetic such
as leather seats or wood trim.”;

paragraph [0078] reciting *... If the virtual object is metal, the AR glove 196 is
operable to provide haptic and temperature-based feedback so that the virtual object
feels cool and hard when touched by the driver's hand that is included in the AR glove
196. If the virtual object represents leather or some other soft, textured object, then the
AR glove 196 is operable to provide haptic feedback so that the virtual object feels soft
and textured when touched by the driver's hand that is included in the AR glove 196.”

As the trims change, the wood, leather, metal, soft lexture swface are changed
and revealed and thus the haptic effect algo changes whan the user louches the older
and then newsr trims.)

2%, Regarding Claim 18, while not explicilly disclosed by Gonzalez and Rimon,
Yansielte discloses The method of claim 11, further comprising receiving an input
signal from an input capture device {paragraph [0050] reciting *... For example,

pressing the button can allow a participant to toggle through views on the display device

(e.g., menus, options, information, hole information, etc.), view a current rate of
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progress for the participant, view current charges applied to the participant's time at the
activity venue, request a rules official to come to that location, etc.”

The function of toggling through views can aiso be applied 1o Gonzalez so that
the user can push a bulton 1o toggie through different rims that the user has paid o)

it would have been obvious 10 a parson of ardinary skiff in the art prior 1o the
effective filing dale of the claimed invention to modify the combination of Qonzalez and
Fimon with Vansletie so that the a butlon can be on the headset for the user (o press o
toggle through various trim views, This is a banaficial modification as Gonzalez
discloses giving updated trims 1o the user [0 view through augmented reality and
allowing the user {0 toggle through these trims allows the user io make belter decisions
o which frims the user prefers

Gonzalez further discloses and determining the haptic effect based in part on
data received from the inpul capture devies. {paragraph [0012] reciting “In another
example benefit, the AR system may give a driver access to new or different
infotainment or ADAS features for a trial period. The AR system may let drivers try out
new or different infotainment or ADAS features prior to paying to have hardware
installed in their vehicle that would provide these new or different features without the
use of AR. In some embodiments, the new or different features may be cosmetic such
as leather seats or wood trim.”;

paragraph [0075] reciting ... If the virtual object is metal, the AR glove 196 is
operable to provide haptic and temperature-based feedback so that the virtual object
feels cool and hard when touched by the driver's hand that is included in the AR glove

196. If the virtual object represents leather or some other soft, textured object, then the

EX1002 - Page 101



Application/Control Number: 16/010,230 Page 28
Art Unit: 2611

AR glove 196 is operable to provide haptic feedback so that the virtual object feels soft
and textured when touched by the driver's hand that is included in the AR glove 196.”

Az the trims change, the wood, leather, melal, soft lexture surface are changed
and revealed and thus the haptic effect also changes when the user ouches the older
and then newer rims.}
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WITH Satoshi).in. OR (Ullrich WITH USPAT; 18:28
Christopher).in. OR (Liwen WITH Wu).in. {USOCR,;
OR (Juan WITH Manuel AND Cruz- FPRS; EPO;
Hernandez).in. OR (Grant WITH Danny).in. }JPO;
OR (Attari WITH Sanya).in. OR (COlin DERWENT;
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ANCTACU N N A — —
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effect AND transmit AND signal AND haptic

AND output AND device).clm.
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OR (Juan WITH Manuel AND Cruz- FPRS; EPO;
Hernandez).in. OR (Grant WITH Danny).in. {jJPO;
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WITH Swindells).in.) AND (visual AND IBM_TDB
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OR (Juan WITH Manuel AND Cruz- FPRS; EPO;
Hernandez).in. OR (Grant WITH Danny).in. {JPO;

OR (Attari WITH Sanya).in. OR (COlin DERWENT;
WITH Swindells).in.) AND (proxy AND IBM_TDB
object AND signal AND haptic AND effect

AND output AND visual).clm.

S1 {9437 {haptic WITH (AR OR virtual OR US-PGPUB; {{OR ON 2019/06/27

augment$3) USPAT; 16:21
USOCR,;
FPRS; EPO;
JPO;
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DERWENT;
IBM_TDB

S2

haptic WITH (AR OR virtual OR
augment$3) WITH house WITH (HMD OR
headset)

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/06/27
16:22

349

haptic WITH (AR OR virtual OR
augment$3) WITH (HMD OR headset)

US-PGPUB;
USPAT;
USOCR,;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/06/27
16:22

haptic WITH (AR OR virtual OR
augment$3) WITH (HMD OR headset)
WITH chang$3 WITH skin

US-PGPUB;
USPAT;
USOCR,;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/06/27
16:22

11

haptic WITH (AR OR virtual OR
augment$3) WITH (HMD OR headset)
WITH location

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/06/27
16:22

S6

91

haptic WITH (AR OR virtual OR
augment$3) WITH (HMD OR headset)
WITH touch$3

US-PGPUB;
USPAT;
USOCR,;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/06/27
16:22

S7

115

haptic WITH glove SAME touch$3 WITH
(position OR track$3) WITH chang$3

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/06/27
17:16

650

haptic SAME touch$3 WITH (position OR
track$3) WITH chang$3

US-PGPUB;
USPAT;
USOCR,;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

haptic SAME touch$3 WITH (position OR
track$3) WITH chang$3 WITh camera

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/06/27
17:30

2019/06/27
17:30

S10

haptic WITH touch$3 WITH (position OR
track$3) WITH chang$3 WITh camera

US-PGPUB;
USPAT;
USOCR,;

OR

ON

2019/06/27
17:30
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FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

St

chang$4 WITH surface WITH select$4
WITH texture SAME haptic

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/06/27
17:31

S12

chang$4 WITH surface WITH select$4
WITH texture SAME haptic SAME
(augment$3 RO AR)

US-PGPUB;
USPAT;
USOCR,;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/06/27
17:31

S13

chang$4 WITH surface WITH select$4
WITH texture SAME haptic SAME
(augment$3 OR AR)

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/06/27
17:31

S14

32

chang$4 WITH object WITH texture WITH
surface WITH haptic

US-PGPUB;
USPAT;
USOCR,;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/06/27
17:34

S15

"20180260025"

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/06/27
17:45

S16

1805

(chang$4 OR switch$3 OR select$3) WITH
haptic WITH surface

US-PGPUB;
USPAT;
USOCR,;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/06/27
17:59

S17

40

(chang$4 OR switch$3 OR select$3) WITH
haptic WITH surface WITH virtual WITH
object

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/06/27
17:59

S18

128

(chang$4 OR switch$3 OR select$3) WITH
virtual WITH object WITH texture SAME
haptic

US-PGPUB;
USPAT;
USOCR,;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/06/27
18:28

S19

26

chang$4 WITH virtual WITH object WITH

US-PGPUB;

JOR

ON

2019/06/28
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haptic WITH texture

USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

520

51

chang$4 WITH virtual WITH object SAME
haptic WITH texture

US-PGPUB;
USPAT;
USOCR,;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

09:55

2019/06/28!

09:55

S21

134

chang$4 WITH virtual WITH object SAME
texture WITH surface

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/06/28
09:59

S22

haptic WITH wood WITH metal WITH
leather

US-PGPUB;
USPAT;
USOCR,;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/06/28
10:20

S23

haptic WITH (texture OR feedback)WITH
wood WITH metal WITH leather

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/06/28
10:20

S24

haptic WITH (texture OR feedback) WITH
wood WITH metal WITH leather

US-PGPUB;
USPAT;
USOCR,;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/06/28
10:20

S25

haptic SAME (texture OR feedback) WITH
wood WITH metal WITH leather

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/06/28
10:21

S26

haptic SAME glove WITH wood WITH
metal WITH leather

US-PGPUB;
USPAT;
USOCR,;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/06/28
10:21

S27

haptic SAME glove SAME wood SAME
metal SAME leather

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;

OR

ON

2019/06/28
10:21
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|BM_TDB

S28

glove SAME wood SAME metal SAME
leather SAME haptic

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/06/28
10:22

S29

glove SAME wood SAME leather SAME
haptic

US-PGPUB;
USPAT;
USOCR,;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/06/28
10:22

S30

16

haptic WITH simulat$3 SAME wood SAME
leather SAME haptic

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/06/28
10:23

S31

16

haptic WITH simulat$3 SAME wood SAME
leather

US-PGPUB;
USPAT;
USOCR,;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/06/28
10:23

S32

21

haptic SAME simulat$3 SAME wood SAME
leather

US-PGPUB;
USPAT,;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/06/28
10:23

S33

haptic SAME (glove OR hand) SAME
simulat$3 SAME wood SAME leather

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/06/28
10:23

S34

haptic SAME (glove OR hand) SAME wood
SAME leather

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/06/28
10:23

S35

haptic SAME simulat$3 SAME wood SAME
leather AND glove

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

S36

309

glove SAME wood SAME leather AND
glove

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;

OR

ON

2019/06/28
10:23

2019/06/28
10:30
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JPO;
DERWENT;
IBM_TDB

S37

glove SAME wood SAME leather AND glove
SAME simulat$4

US-PGPUB;
USPAT;
USOCR,;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/06/28
10:30

S38

haptic WITH glove AND wood SAME
leather SAME metal

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/06/28
10:32

S39

(haptic WITH glove) AND (wood SAME
leather SAME metal)

US-PGPUB;
USPAT;
USOCR,;
FPRS; EPO;
JPO;
DERWENT;
‘I“fB‘MTTDB

OR

ON

haptic same (wood SAME leather SAME
metal)

US-PGPUB;
USPAT,;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/06/28
10:32

2019/06/28
10:34

S41

38

haptic same (wood SAME leather)

US-PGPUB;
USPAT;
USOCR,;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/06/28
10:38

S42

haptic SAME2 glove SAME2 (wood SAME
leather)

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/06/28
10:38

$43

haptic SAME glove SAME texture WITH
(plastic OR wood OR leather OR metal)

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/06/28
10:39

S44

haptic SAME glove SAME texture WITH
(plastic OR wood OR leather OR metal OR
ceramic OR denim OR glass)

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/06/28
10:40

S45

12

haptic same (wood SAME leather) AND
glove

US-PGPUB;
USPAT;

OR

ON

2019/06/28
10:45
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USOCR,;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

S46

303

simulat$4 WITH (leather SAME wood)

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/06/28
10:52

S47

simulat$4 WITH (leather SAME wood)
WITH touch$3

US-PGPUB;
USPAT;
USOCR,;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/06/28
10:52

S48

simulat$4 WITH (leather SAME wood)
WITH touch$3 WITH hnd

US-PGPUB;
USPAT,;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/06/28
10:52

49

simulat$4 WITH (leather SAME wood)
WITH touch$3 WITH hand

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

S50

15

simulat$4 WITH (leather OR wood) WITH
touch$3 WITH hand

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/06/28
10:52

2019/06/28
10:53

S51

WO02019024051A1

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/06/28
10:56

552

20

HMD WITH camera WITH track$4 WITH
virtual WITH object WITH position

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/06/28
12:10

863

press WITH virtual WITh button WITH
allow WITH updat$3

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/06/28
15:33

file:///C/Users/fchen/Documents/e-Red%20Folder/16010230/EASTSearchHistory.16010230_AccessibleVersion.htm[6/28/2019 6:30:24 PM]
EX1002 - Page 117




EAST Search History

S54

press WITH virtual WITh button WITH
switch$3 WITH render$3

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/06/28
15:33

S65

30

press WITH virtual WITh button WITH
updat$3

US-PGPUB;
USPAT;
USOCR,;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/06/28
15:34

S56

63

press$3 WITH virtual WITh button WITH
updat$3

US-PGPUB;
USPAT,;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/06/28
15:34

S57

press$3 WITH virtual WITh button WITH
updat$3 WITH render$3

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;

OR

ON

2019/06/28
15:34

S58

press$3 WITH button WITH cycl$4 WITh
various WITH displays

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/06/28
15:35

569

14

press$3 WITH virtual WITh button WITH
switch$4 WITH view

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/06/28
15:41

S60

38

press$3 WITH virtual WITh button WITH
switch$4 WITH view$3

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/06/28
15:41

S61

1896

press$3 WITH button WITH switch$4
WITH view$3

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
|BM_TDB

OR

ON

S62

44

press$3 WITH button WITH switch$4
WITH virtual WITH (content OR view$3)

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;

OR

ON

2019/06/28
15:42

2019/06/28;

15:42
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DERWENT;
IBM_TDB

S63 {34

press$3 WITH button WITH toggl$4 WITH
virtual WITH (content OR view$3)

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/06/28
15:43

S64 {417

press$3 WITH button WITH toggl$4 WITH
(content OR view$3)

US-PGPUB;
USPAT;
USOCR,;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/06/28
15:43

S65 {136

press$3 WITH button WITH toggl$4 WITH
(content OR view$3) WITH display$3

US-PGPUB;
USPAT;
USOCR,;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/06/28

15:44
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haptic effect headset change car interior - Google Scholar

Ay tirna
Any i

Since 2019

Since 2018
Since 2015
Custom range...

Sort by date

include patents
include citations

: Create alert

*  haptic effect headset change car interior SIeN

My profile My library

Telematics terminal and method for controlling vehicle using the same

JIN Seung-Hee - US Patent 8 828 368, 2014 - Google Paterts

... The haptic module 164 may be configured to transmit tactile effects through a user's direct contact,
or ... The interface unit 180 may include a wire/wireless headset port, an external charger port, a ...
the ouiput unit 160 is implementied as the haptic module 184, the haptic module 164 ...

Ched by 43 Related articles  All 4 versions

System for cusiomizing setiings and sounds for vehicle [PDF] googleapis.com
GA Cowelohuk, DA Hain - US Patent 7,170,400, 2007 - Goagle Fatents

... means, including fraditional cutput jacks for comrmunicable connection with amplification devices

such as earphones or other speakers ... The system of claim 6 , wherein said data input source

is a field effect sensor ... System For Customizing Lighting and Sound Effects in a Vehicle ...

Cited by 139 Relaled articles  All 4 versions

Investigating Pressure Input and Haptic Feedback for In-Gar [pDF] ressarchgate.net
Touchscreens and Touch Surfaces

ANg 84 Bewster - ... of the 8t Intermnationad Corderence on Sutomotive . 2018 - dlacm.org

... A significart main effect was found for Type of feedback, F(1, 119) = 4.90, p < 0.05 .. This suggesis

tactile feedback shouid be used for touchscreen conirols ... noise, to mask the noise made by the

vi- brotactile transducers 1o avoid influencing the perception of haptic feedback ...

Cited hy 7 Related articles  All 3 versions

oF] Yehicle interior noise—combination of sound, vibration iPpF] techscience.com
and interactivity Full-Text @ USPTG-STIC
K Ganl - Sceund and Vibration, 209098 - ep jechsolencs com

... Senses Because of permanent interaction effects between different par- allel senses (tactile,

auditory, olfactory ... However, this effect cannol be generalized, because of the small test group ...

interactive experience of the whole vehicle, including its sound, vibration, haptic and visual ...

Cited hy 27 HRelated ariicles  All 4 versions

Mixed reglity in education, entertainment, and training [PDF] isee.org
LR Hughes, 8 Stapletan. DE Hughes. . - IEEE compuier ., 2085 - Full-Text @ USPETO-STIC

leeaxpicreleee.org

... char- acter; and haptic vests, vibrating devices, and shakers to provide tactile stimulation for ...
and-seek with a virtual soldier, thereby leveraging the compeliing nature of passive haptics ... With
all the compeliing visual and haptic effects, this training can provide a competitive edge ...

Cited by 233  Related arficles  All 17 versions

Haptic addition to a visual menu selection interface controlled [PpF] hindawl.com

by an in-vehicle rotary device Full-Text @ USPTO-STIC
C Grang, P Benglsson - Advances in Human-Compuler nteraction, 2012 -

diacm.ong

... tasks [7]. This type of haptic information includes kinaesthetic and tactile sensations {8 ... Two

pariicipants described the haptics as non-congruent: they found no correlation between what ...

Two other participants spontaneously said they had preferred haptic ridges insiead of haptic ...

Cited by 6 Related articles  All 7 versions

Auditory feedback influences perceived driving speeds Full-Text @ USPTO-STIC
MS Horswill, AM Plooy - Parception, 2008 - jourmals.sagepui com

... If the effects of reducing sound levels do map onto increased driving speed then how great ...

References Alais D, Burr D, 2004 " The ventriloquist effect results from near-optimal bimodal ... 12

447 » 452 Ernst MO, Banks MS, 2002 "Humans integrate visual and haptic information in ...

Cited by 24 Relaled ariicles Al 7 versions

Sound guality evaluation of the booming sensation for Full-Text @ USPTO-STIC
passenger cars

SH Shin, JGLik T Hashimolo, 8 Hatans - Applied acoustios, 2009 - Elsevier

... It is known that this type of headphone lessens the level variation related to ... considering masking

effects among various human audilory characteristics and the effects of background ... represents
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haptic effect headset change car interior - Google Scholar

aurally effective tonal componenis because it has considered masking effect in the ...
Cited by 87 Relaied articles  All 5 versions

Enhancing navigation information with tactile outpui [PDF] open.ac.uk
embedded into the steering wheel
£ Merm, P Marshall, E Homeacker, Y Rogers . - ... on Pervasive Computing, 2008 - Springsy

... In the research described in this paper we investigated the effects of presenting vi- bro-tactile
information to the driver [6, 14]. In particular, we looked at the effect of presenting navigational
cues with vibration cutput embedded inio the steering wheel ...

Cited by 64 Related articles Al 21 versions

Visual-haptic feedback interaction in automotive Full-Text @ USPTG-STIC
touchscreens

b Pitis, i, LoSkrvpehuk, T Welings, A Altridge. . - Displays, 2012 - Elsevier

.. The issue of the lack of tactile cues 10 assist in target identification and iocation still ... perception

of quality of the vehicle as a whole, with a subsequent negative effect on saies [38 ... this adds further
evidense for an overall improvement in the user experience wher haptic feedback is ...
Cited by 61 Related ariicles Al 3 versions

Helated searches

sound guality prediction vehicle interior noise
inferior sound guality passenger cars

inferior car noise driver's perception

haptic perception effects on performance
tactile display car navigation system

network model vehicle interior noise

inferior car noise multisensory integration
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Under the Paperwork Reduction Act of 1995, no persons are req

ired to respond to a collection of informa

PTO/SB/06 (09-11)

Approved for use through 1/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

tion unless it displays a valid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD | Aeplication or Docket Number | Fiing Date
Substitute for Form PTO-875 16/010,230 06/15/2018 (7o be Mailed
ENTITY: LARGe (JsmaLL (J micro
APPLICATION AS FILED - PART |
(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
(] BasiC FEE N/A N/A N/A
(37 CFR 1.16(a), (b), or (c))
(] sEARCH FEE
(37 GFR 1.16(K), (i), or (m)) N/A N/A N/A
E] EXAMINATION FEE
(37 CFR 1.16(0), (p), or () NiA NiA N/A
TOTAL CLAIMS . .
(37 CFR 1.16(i)) minus 20 = x $100 =
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) minus 3 = x $460 -
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
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Art Unit : 2611

Confirmation No. . 4778

Mail Stop Amendment Certificate of Electronic Filing

Commissioner for Patents I hereby certify that this correspondence is

P.O. Box 1450 being electronically filed with the United States

Alexandria, VA 22313-1450 Patent Office via EFS-Web on October 7, 2019
/BARBARA POUGH/
Barbara Pough

RESPONSE TO NON-FINAL OFFICE ACTION

The following Amendment and Remarks are submitted in response to the Office
Action mailed July 5, 2019. Applicants believe that all fees necessary for this response have
been submitted herewith; however, should an additional fee be deemed necessary, the
Commissioner is hereby authorized to charge any fees required by this action to Deposit

Account No. 20-1430.

Amendments to the Claims begin on page 2 of this paper.

Remarks begin on page 6 of this paper.
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AMENDMENTS TO THE CLAIMS

1. (Currently amended) A system comprising:

a proxy object:

a haptic output device_mechanically coupled to the proxy object;

a display configured to output a visual effect_onto a surface of the proxy object;

a sensor for tracking a position of [[a ]]the proxy object; and
a processor configured to:

determine a modified visual effect based in part on data received from the

Sensor;
determine a haptic effect based in part on data received from the sensor;
transmit a display signal associated with the modified visual effect to the

display;
transmit a haptic signal associated with the haptic effect to the haptic output

device; and
output the haptic effect using the haptic output device.
2. (Currently amended) The system of claim 1, further comprising a wearable device

comprising a second haptic output device swhereinthehaptic-output-devicediscoupledtothe

3. (Currently amended) The system of claim [[2]]1, wherein the proxy object comprises
one or more of: a shoe, an article of clothing, an electronic device, a display, an interface

object, or an interior of a vehicle.

4. (Currently amended) The system of claim [[2]]1, wherein the proxy object comprises

neutral physical characteristics.

5. (Currently amended) The system of claim [[2]]1, wherein the auemented
realitymodified visual effect is configured to modify an appearance of the proxy object
through the display.

6. (Original) The system of claim 1, wherein the display comprises at least one of: a

wearable device or a mobile device.
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7. (Original) The system of claim 1, wherein the sensor comprises at least one of a
camera, a laser, a radar, an accelerometer, a gyrometer, a pressure sensor, a magnetic

sensor, a light sensor, a tracking sensor, or a microphone.

8. (Original) The system of claim 1, wherein the processor is further configured to
receive an input signal from an input capture device and determine the haptic effect based

in part on data received from the input capture device.

9. (Original) The system of claim 1, wherein the haptic effect is configured to modify a

texture of the proxy object.

10. (Original) The system of claim 9, wherein the haptic effect is configured to simulate
the texture of one or more of: leather, plastic, rubber, metal, burlap, suede, denim, wood,

cloth, ceramic, foamed material or glass.

11. (Currently amended) A method comprising:
determining a modified visual effect based in part on data received from a sensor;
determining a haptic effect based in part on data received from the sensor;
transmitting a display signal associated with the modified visual effect to a display,

the modified visual effect being displayed on a surface of a proxy object;

transmitting a haptic signal associated with the haptic effect to a haptic output
device; and

outputting the haptic effect using the haptic output device, the haptic output device

being mechanically coupled to the proxy object.

12. (Currently amended) The method of claim 11, further comprising:

determining a second haptic effect;

transmitting a second haptic signal associated with the second haptic effect to a

second haptic output device; and

outputting the second haptic effect using the second haptic output device, the second

haptic output device being mechanically coupled to a wearable device whereinthehaptic

EX1002 - Page 125



Serial No.: 16/010,230
Attorney Docket: IMM765 (051851-1088518)
13. (Currently amended) The method of claim [[12]]11, wherein the proxy object
comprises one or more of: a shoe, an article of clothing, an electronic device, a display, an

interface object, or an interior of a vehicle.

14. (Currently amended) The method of claim [[12]]11, wherein the proxy object

comprises neutral physical characteristics.

15. (Currently amended) The method of claim [[12]]11, wherein the auwgmented
readitymodified visual effect is configured to modify an appearance of the proxy object
through the display.

16. (Original) The method of claim 11, wherein the display comprises at least one of: a

wearable device or a mobile device.

17. (Original) The method of claim 11, wherein the sensor comprises at least one of a
camera, a laser, a radar, an accelerometer, a gyrometer, a pressure sensor, a magnetic

sensor, a light sensor, a tracking sensor, or a microphone.

18. (Original) The method of claim 11, further comprising receiving an input signal
from an input capture device and determining the haptic effect based in part on data

received from the input capture device.

19. (Original) The method of claim 12, wherein the haptic effect is configured to modify

a texture of the proxy object.

20. (Original) The method of claim 19, wherein the haptic effect is configured to
simulate the texture of one or more of: leather, plastic, rubber, metal, canvas, enamel,

burlap, suede, denim, wood, cloth, ceramic, foamed material or glass.

21. (Currently amended) A non-transitory computer readable medium comprising
program code, which when executed by a processor is configured to cause the processor to:
determine a modified visual effect based in part on data received from a sensor;
determine a haptic effect based in part on data received from the sensor;
transmit a display signal associated with the modified visual effect to a display, the

modified visual effect being displayed on a surface of a proxy object;

EX1002 - Page 126



Serial No.: 16/010,230
Attorney Docket: IMM765 (051851-1088518)
transmit a haptic signal associated with the haptic effect to a haptic output device;
and

output the haptic effect using the haptic output device, the haptic output device

being mechanically coupled to the proxy object.
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REMARKS

The undersigned thanks Examiner Chen for review and consideration of the present
Application. In response to the Office Action of July 5, 2019 (“Office Action”), the
undersigned submits the present amendment and remarks (“Response”).

Upon entry of the Response, claims 1-21 are pending in the application. Claims 1,
11, and 21 are independent. By this Response, claims 1-5, 11-15, and 21 are amended
without prejudice or disclaimer. No new matter has been added by the Response.

In the Office Action, claims 9 and 19 were rejected under 35 U.S.C. § 112(a) as
allegedly failing to comply with the written description requirement.

In the Office Action, claims 1-7, 9-17 and 19-21 were rejected under 35 U.S.C. § 103
as allegedly unpatentable over U.S. Publication No. 2018/0144549 to Gonzalez et al.
(“Gonzalez”) in view of U.S. Publication No. 2016/0274662 to Rimon et al. (‘Rimon”).

In the Office Action, claims 8 and 18 were rejected under 35 U.S.C. § 103 as
allegedly unpatentable over Gonzalez in view of Rimon and further in view of U.S.
Publication No. 2018/0040038 to Vanslette et al. (“Vanslette”).

Applicant traverses each of the rejections of the claims and respectfully requests
reconsideration and allowance of all claims in view of the amendments above and the

remarks below.

I. Rejections under 35 U.S.C. § 112

Claims 9 and 19 are rejected under 35 U.S.C. § 112(a) as allegedly failing to comply
with the written description requirement. With respect to the phrase “wherein the haptic
effect is configured to modify a texture of the proxy object” the Office Action states: “This is
not disclosed in the Specification as the user must first change the texture in order to
modify the haptic effect due to the change in the texture of an object. For example, the
present Specification at paragraph [0038] discloses a haptic signal based on contact with
object of a particular texture and this haptic signal is sent to the peripheral device 304
which produces a haptic effect. For purposes of this Examination, claim 9 is interpreted to
mean modifying texture to change haptic effect.” Applicant respectfully traverses this
rejection.

The claim limitation is described in the specification “in sufficient detail that one

skilled in the art can reasonably conclude that the inventor had possession of the claimed
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invention.” M.P.E.P. §2163(1). For example, the specification describes that “a vibration
may be utilized to convey a specific texture to the user,” “haptic output devices output a
haptic effect associated with the selected texture, which enables user 206 to feel the chosen
texture through the haptic effect produced in proxy object 202,” and “sensors 108 track
proxy object 202 so the texture produced by the haptic effect in proxy object 202 and the AR
visual effect may be felt and seen.” See as-filed application, [0029] and [0034]-[0035]. This
description contained in the specification provides sufficient detail that one skilled in the
art can reasonably conclude that the inventor had possession of “wherein the haptic effect is
configured to modify a texture of the proxy object.”

Applicant respectfully requests withdrawal of these rejections.

II. Rejections under 35 U.S.C. § 103

Claims 1-21 were rejected under 35 U.S.C. § 103 as allegedly unpatentable over
Gonzalez in view of Rimon alone, or in combination with Vanslette. In order to advance
prosecution, Applicant has amended claims 1, 11, and 21 as shown above. In view of these
amendments and as explained below, Applicant respectfully traverses the rejections and
asserts that the Office Action does not establish prima facie obviousness. See M.P.E.P. §§
2141 and 2143; Graham v. John Deere Co., 383 U.S. 1 (1966); KSR Int’l Co. v. Teleflex, Inc.,
82 U.S.P.Q.2d at 1395-96.

First, the Office Action does not address these new limitations, and thus the
rejection is moot. Further, these new claim elements are not disclosed or made obvious by
the cited combination of references.

For example, the cited combination of references fails to disclose a system
comprising:

a proxy object;
a haptic output device mechanically coupled to the
proxy object;
a display configured to output a visual effect onto a
surface of the proxy object;
a sensor for tracking a position of the proxy object . . .
Amended independent claim 1. Claims 11 and 21 have been amended to include

similar limitations. The Office Action asserts that Gonzalez discloses “a haptic output
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device;” and “ a display configured to output a visual effect.” Office Action, p. 3-4. However,
Gonzalez does not disclose “a proxy object; a haptic output device mechanically coupled
to the proxy object;” and “a display configured to output a visual effect onto a surface
of the proxy object,” as is recited in amended claim 1.

Rather, Gonzalez describes “an augmented reality system (herein an ‘AR system’)
operable to provide new of [sic] different vehicle functionality to a vehicle. Gonzalez, [0006].
“For example, the vehicle may be equipped with a trim package that includes basic
infotainment features and/or basic ADAS [Advanced driver Assistance System] features.
The AR system beneficially enables the driver to experience increased infotainment
features and/or increased ADAS features.” Id., [0008] “The AR system may let drivers try
out new or different infotainment or ADAS features prior to paying to have hardware
installed in their vehicle that would provide these new or different features without the use
of AR.” Id., [0012]. “One general aspect includes a method for providing a virtual feature to
a vehicle . . . where the virtual feature is controllable using a virtual object viewable by a
driver using the AR headset and touchable by the driver using the AR glove, the
method including: storing image data [and] glove data . . . the glove data describes a type
and a degree of haptic feedback to be provided to the driver via the AR glove ... .” Id,,
[0018].

Gonzalez does not disclose a proxy object as claimed in the amended claims. Instead,
the “AR system and the AR manager can be used to provide other types of vehicle
function[s] to a vehicle such as modifying the appearance of the vehicle when viewed
through the AR headset.” Id., [0043]. “The AR glove 196 is a haptic feedback glove which is
configured so that the driver of the vehicle 123 can touch, grasp, and feel virtual
objects as if they were real (see, for example, the virtual object 410 depicted in FIG. 4).”
1d., [0079]. So any virtual objects or visible alterations to the vehicle are not overlaid on the
AR glove 196 because the purpose of the AR glove 196 is to interact with the virtual objects
as if they were real. And the purpose of the AR system is “to provide new of [sic] different
vehicle functionality to a vehicle” and overlaying a visual effect on the AR glove would not
provide a new or different vehicle functionality to the vehicle.

Rimon similarly does not disclose a proxy object as claimed in the amended claims.
Rather, Rimon describes “methods and systems for interfacing with virtual objects in the

context of wearing and using a head mounted display (HMD).” Rimon, [0001]. “One
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approach to simulating different feelings and textures of virtual objects is to use a glove (or
gloves) that can apply a dynamically adjustable pressure and/or texture to the user’s
hand(s).” Id., [0034]. “For example, if the user is wearing a glove 502 and the user presses
on the virtual soda can, the soda can will change shape . . . . The glove will be provided
haptic feedback to five the user a perception of crushing the can . . ..” Id., [0060].

Similar to Gonzalez, the glove 502 in Rimon is intended to interact with the virtual
objects displayed via the head mounted display. The virtual objects are not overlaid on the
glove 502 because the purpose of the glove 502 is to interact with the virtual objects.
Therefore, neither Gonzalez nor Rimon disclose or make obvious “a proxy object; a haptic
output device mechanically coupled to the proxy object; [and] a display configured to
output a visual effect onto a surface of the proxy object,” as is recited in amended claim
1.

Vanslette fails to cure the deficiencies identified above regarding Gonzalez and
Rimon. For the foregoing reasons, Applicant respectfully requests withdrawal of the
rejections of claim 1. Independent claims 11 and 21 recite similar features to those in claim
1, so Applicant respectfully requests the rejection of claims 11 and 21 also be withdrawn.
Each of dependent claims 2-10 and 12-20 depends from and further limits one of claims 1 or

11 and is thus allowable for at least the same reasons.

I11. Dependent Claims

The failure to comment on or otherwise traverse the Office Action’s rejection of the
dependent claims should not be viewed as agreement, on the part of Applicant, with the

Office Action’s grounds for rejection.
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CONCLUSION

Applicant respectfully asserts that in view of the amendments and remarks above,
all pending claims are allowable and Applicant respectfully requests the allowance of all
claims.

Should the Examiner have any comments, questions, or suggestions of a nature
necessary to expedite the prosecution of the application, or to place the case in condition for
allowance, the Examiner is courteously requested to telephone the undersigned at the number

listed below.

Respectfully submitted,

Date: 2019-10-07 /Melissa Love/

Melissa Love
Reg. No. 77,105

KILPATRICK TOWNSEND & STOCKTON LLP
1100 Peachtree Street NE

Suite 2800

Atlanta, GA. 30309

Phone: (404) 815-6500

US2008 15842664 3

10
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DETAILED ACTION

Notice of Pre-AIA or AIA Status
1. The present application, filed on or after March 16, 2013, is being examined
under the first inventor to file provisions of the AlA.

Claim Status

2. Claims 1-5, 11-15, and 21 are currently amended.
3. Claims 1-21 are pending in the present application.

Claim Rejections - 35 USC § 112

4. The following is a quotation of the first paragraph of 35 U.S.C. 112(a):

(a) IN GENERAL.—The specification shall contain a written description of the
invention, and of the manner and process of making and using it, in such full, clear, concise,
and exact terms as to enable any person skilled in the art to which it pertains, or with which it
is most nearly connected, to make and use the same, and shall set forth the best mode
contemplated by the inventor or joint inventor of carrying out the invention.

The following is a quotation of the first paragraph of pre-AlIA 35 U.S.C. 112:

The specification shall contain a written description of the invention, and of the
manner and process of making and using it, in such full, clear, concise, and exact terms as to
enable any person skilled in the art to which it pertains, or with which it is most nearly
connected, to make and use the same, and shall set forth the best mode contemplated by the
inventor of carrying out his invention.

5. Claims 9 and 19 are rejected under 35 U.S.C. 112(a) or 35 U.S.C. 112 (pre-AlA),
first paragraph, as failing to comply with the written description requirement. The
claim(s) contains subject matter which was not described in the specification in such a
way as to reasonably convey to one skilled in the relevant art that the inventor or a joint
inventor, or for pre-AlA the inventor(s), at the time the application was filed, had
possession of the claimed invention. Claims 9 and 19 each recites the limitation
wherein the haptic effect is configured 1o modify a texiure of the proxy

ohject. This is nol disclosed in the Specilication as the user must first change the
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texiure in order o modify the haplic effect due 1o the change in the lexiure of an objsct.
For example, the present Bpecification at paragraph [0038] disclosss 3 haptic signal
bazed on conlact with object of g particular texture and this haptic signal is sentto the
paripheral device 304 which produces a haptic effect. For purposes of this
Examination, claim 9 is interpreted to mean modifving texiure o change haptic effect.
8. Claims 1, 11, and 21 are rejected under 35 U.S.C. 112(a) or 35 U.S.C. 112 (pre-
AlA), first paragraph, as failing to comply with the written description requirement. The
claim(s) contains subject matter which was not described in the specification in such a
way as to reasonably convey to one skilled in the relevant art that the inventor or a joint
inventor, or for pre-AlA the inventor(s), at the time the application was filed, had
possession of the claimed invention. Claim 1 recites the limitation a haptic output
device mechanically coupled to the proxy object. In view of Applicants’
Specification, the proxy object is a virtual object while the haptic output device is a
mechanical object. There is no disclosure in the Specification stating that a physical
haptic output device is mechanically (physical) coupled (connected) to a virtual proxy
object. After perusing the Specification, Examiner is unaware of such written
description. For purposes of examination, the Examiner shall interpret a haptic output
device mechanically coupled to the proxy object to mean intersecting the haptic
output device with the virtual proxy object at some physical location.

Claim Rejections - 35 USC § 103
7. In the event the determination of the status of the application as subject to AIA 35
U.S.C. 102 and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any

correction of the statutory basis for the rejection will not be considered a new ground of
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rejection if the prior art relied upon, and the rationale supporting the rejection, would be
the same under either status.
8. The following is a quotation of 35 U.S.C. 103 which forms the basis for all

obviousness rejections set forth in this Office action:

A patent for a claimed invention may not be obtained, notwithstanding that the claimed
invention is not identically disclosed as set forth in section 102, if the differences between the
claimed invention and the prior art are such that the claimed invention as a whole would have
been obvious before the effective filing date of the claimed invention to a person having
ordinary skill in the art to which the claimed invention pertains. Patentability shall not be
negated by the manner in which the invention was made.

9. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148
USPQ 459 (1966), that are applied for establishing a background for determining
obviousness under 35 U.S.C. 103 are summarized as follows:

1. Determining the scope and contents of the prior art.

2. Ascertaining the differences between the prior art and the claims at issue.

3. Resolving the level of ordinary skill in the pertinent art.

4. Considering objective evidence present in the application indicating
obviousness or nonobviousness.
10  Claim 1-7,9-17, and 19-21 are rejected under 35 U.S.C. 103 as being
unpatentable over Gonzalez et al. (U.S. Patent Application Publication No.
2018/0144549 A1) in view of Rimon et al. (U.S. Patent Application Publication No.
2016/0274662 A1).
11, Regarding Claim 1 {Currently amended}, Gonzalez discloses A syslem

comprising: {paragraph [0006] reciting “Described herein is an augmented reality

system (herein an "AR system") operable to provide new of different vehicle

functionality to a vehicle. Augmented reality may be referred to herein as ‘AR.””}
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8 proxy oblect; {paragraph [0034] reciting “In some embodiments, the AR
headset is configured so that the driver can see the real-world at all times and is not

disconnected from the driving experience. The AR headset displays virtual objects that

selectively overlay the real-world. See, for example, the virtual object 410 depicted in

FIG. 4.” A virtual object corresponds to a proxy object.}

a haptic oulpul deviee {paragraph [0078] reciting *... determining a portion of
the glove data that corresponds to the type and the degree of haptic feedback to
provide the driver based on the motion of the AR glove; responsive to detecting that that

AR glove has touched the space, providing, using the AR glove, the type and the

degree of haptic feedback described by the portion of the glove data and providing, by

the processor of the vehicle, the virtual feature described by the functionality data. ...”
The sansors within the AR glove corressponds (o a haptic cutpul device.)
mechanically coupled o the proxy obieet; (paragraph [0037] reciting “In some

embodiments, the driver is wearing an AR glove. The AR glove is a haptic feedback

glove. When the driver reaches out to "touch" the virtual objects displayed by the AR

headset (e.q., virtual control inputs), the AR glove provides appropriate haptic feedback

to the driver so that the driver feels the virtual object with their hand.”

As stated above, this limitation is interpreted to mean “touching” the virtual object
with the haptic output device, which is the glove in this case.}

a display configured (o output a visual effect; (paragraph [0162] reciting “At
step 319, when the driver touches the virtual object (or a point in three-dimensional

space of the real-world which, according to the vision of the driver when looking through

the AR headset includes the virtual object), the AR system causes the AR glove to
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provide the appropriate haptic feedback calculated by the AR management system. The
AR system also causes the infotainment system or ADAS system, as applicable, to
provide the appropriate virtual feature corresponding to that virtual object.”;

paragraph [0012] reciting “In another example benefit, the AR system may give a
driver access to new or different infotainment or ADAS features for a trial period. The
AR system may let drivers try out new or different infotainment or ADAS features prior
to paying to have hardware installed in their vehicle that would provide these new or

different features without the use of AR. In some embodiments, the new or different

features may be cosmetic such as leather seats or wood trim.”

AR headset includes a display screen that is configured to output visual effects
such as the displaying of an object. A particular trim including say leather on seats may
be considered a visual effect displayed in the AR headset.}

and a processor configured to: {paragraph [0061] reciting “In some
embodiments, the vehicle 123 includes one or more of the following elements: a

processor 125A; a memory 127A; a communication unit 145A; the ADAS system 180;

an AR headset 198; one or more AR gloves 196; and an AR system 199. These
elements of the vehicle 123 are communicatively coupled to one another via a bus
120A."}

detsrmineg a modified visual effect {(paragraph [0049] reciting “For example, the
driver may pay a monthly fee to have a virtualized upgraded trim level. If after time the

driver wants to change their vehicle's trim level again, they may do so.”;

paragraph [0012] reciting “In another example benefit, the AR system may give a

driver access to new or different infotainment or ADAS features for a trial period. The
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AR system may let drivers try out new or different infotainment or ADAS features prior
to paying to have hardware installed in their vehicle that would provide these new or
different features without the use of AR. In some embodiments, the new or different
features may be cosmetic such as leather seats or wood trim.”

Changing trim levels with different cosmetic features such as from non-wood to
wood in certain areas can correspond to a modified visual effect.)

determine a haptic sfect {paragraph [0072] vreciting “If the virtual object is
metal, the AR glove 196 is operable to provide haptic and temperature-based feedback
so that the virtual object feels cool and hard when touched by the driver's hand that is
included in the AR glove 196. If the virtual object represents leather or some other soft,
textured object, then the AR glove 196 is operable to provide haptic feedback so that
the virtual object feels soft and textured when touched by the driver's hand that is
included in the AR glove 196.7}

transmit a dispiay signal associated with the modified visual effect to the
display; (paragraph [0093] reciting “In some embodiments, the image data 189 also
describes, for the AR headset 198, where each virtual control should be displayed or
placed inside the cabin of the vehicle 123 when the interior of the cabin is viewed by a
driver through the AR headset 198. This placement may be described by three
dimensional Cartesian coordinates (X, Y, Z) that are mapped against the interior cabin
of the vehicle 123 (see, e.g., an example of an inside cabin of a vehicle 123 in FIG. 4).”}

transmit a haptic signal associated with the haptlic effect {o the haptic
ouiput device; and (paragraph [0079] reciting “The vehicle 123 may include one or

more AR gloves 196. The AR glove 196 is a haptic feedback glove which is configured
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so that the driver of the vehicle 123 can touch, grasp, and feel virtual objects as if they
were real (see, for example, the virtual object 410 depicted in FIG. 4). For example, the
virtual object graphically represents a knob and the AR glove 196 is operable to provide
haptic feedback to the driver so that virtual object feels firm when touched by the

driver's hand that is included in the AR glove 196. If the virtual object is metal, the AR

glove 196 is operable to provide haptic and temperature-based feedback so that the

virtual object feels cool and hard when touched by the driver's hand that is included in

the AR glove 196. If the virtual object represents leather or some other soft, textured

object, then the AR glove 196 is operable to provide haptic feedback so that the virtual

object feels soft and textured when touched by the driver's hand that is included in the
AR glove 196.”

paragraph [0080] reciting “In some embodiments, the AR glove 196 includes
force-feedback units (herein "motors") to apply torque to the driver's fingers which is
included in the AR glove 196. These motors are operable, when controlled by the AR
system 199, to dynamically alter the direction and magnitude of the force caused by the
driver's hand/finger motion in order to simulate a specific virtual object's stiffness. In this
way, the motors of the AR glove 196 provide light resistance when the driver is handling
a virtual object that represents a soft object like a leather knob or handle, and heavy
resistance when the virtual object is representing a denser object, such as one that
would be made of metal in the real-world.”

As the trim is changed, metal, wood, leather, soft texture, etc objects can be

modified with the new looks.)
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output the haptic effect using the haptic sutpul device. (paragraph [0079]

reciting “... If the virtual object is metal, the AR glove 196 is operable to provide haptic

and temperature-based feedback so that the virtual object feels cool and hard when

touched by the driver's hand that is included in the AR glove 196. If the virtual object

represents leather or some other soft, textured object, then the AR glove 196 is

operable to provide haptic feedback so that the virtual object feels soft and textured

when touched by the driver's hand that is included in the AR glove 196.”)

While not explicitly disclosed by Gonzalez, Rimon discloses a sensor for
{racking a position of a proxy object; {paragraph [0105] reciting “The haptic feedback
controller 1604 adjusts the haptic profile and/or the haptic feedback to correspond to the

detected motion of the glove and the proximity of or contact with the user's virtual hand

to other virtual objects in the virtual environment, in an operation 1940. ...”;

paragraph [0048] reciting “... In one embodiment, front facing camera (RCG,

and/or depth cameras) may be used to track position, orientation, and motions of hands

or gloves of the user. As will be described below, information from the image data

captured by the front facing cameras can be used to provide finer resolution and
otherwise improved haptic feedback to the user when interfacing with virtual objects.”;
paragraph [0039] reciting “The camera 108 may include one or more
microphones to capture sound from the interactive environment. Sound captured by a
microphone array may be processed to identify the location of a sound source. Sound
from an identified location may be selectively utilized or processed to the exclusion of

other sounds not from the identified location. Furthermore, the camera 108 may be

EX1002 - Page 144



Application/Control Number: 16/010,230 Page 10
Art Unit: 2611

defined to include multiple image capture devices (e.9. stereoscopic pair of cameras),

an IR camera, a depth camera, and combinations thereof.”

Front facing camera is the sensor because it in part, determines whether glove is
in contact with virtual objects. Thus not only is the position of the glove tracked, but the
position of the virtual object must also be tracked in order to determine contact between
glove and virtual objects.)

detarmine a modified visual effect based in part on daia received from the
sensor; (paragraph [0114] reciting “A camera 2016 is provided for capturing images
and image streams of a real environment. More than one camera (optionally) may be
included in the HMD 102, including a camera that is rear-facing (directed away from a
user when the user is viewing the display of the HMD 102), and a camera that is front-
facing (directed towards the user when the user is viewing the display of the HMD 102).
Additionally, a depth camera 2018 may be included in the HMD 102 for sensing depth
information of objects in a real environment.”

The modification to the trim can be determined by the camera as the image of
the trim on the real surface is shown by the camera as it captures real world image
superimposed with augmented reality virtual objects on the real world image.}

determine a haplic efiect based in part on dais recelved from the sensor;
{paragraph [0048] reciting *... In one embodiment, front facing camera (RCG, and/or

depth cameras) may be used to track position, orientation, and motions of hands or

gloves of the user. ...”;

paragraph {0061 reciting *... Generally speaking, virtual objects to be rendered

in virtual spaces can be associated with data that defines the types of haptic responses
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to be made in relation to the virtual object when a user interacts with (e.q., is tracked

and identified to interact with) the virtual object in the virtual space.”

The haptic effect is caused by a camera that tracks glove location.}

it would have been chvious 1o a person of ordinary skilf in the art prior to the
sffective filing date of the claimed inveniion o modity Gonzaler with Rimon so that the
HMD and gloves are working in synchronization to display objects, track glove position,
and display objects as they are renderad belore and alfter contact that results in haptic
affacts, This allows Gonzalez to become more versatile and realistic experience as
Gonzalez modified by Rimon allows the user o touch and alfedt trims such as leather,
wood, and other hard or software texiure areas.
12.  Regarding Claim 2 (Currently amended), Gonzalez further discloses The system
of clabm 1, further comprising a wearable device comprising 2 second haptic
ouiput device. {paragraph [0037] reciting “In some embodiments, the driver is wearing
an AR glove. The AR glove is a haptic feedback glove. When the driver reaches out {o

"touch" the virtual objects displayed by the AR headset (e.q., virtual control inputs), the

AR glove provides appropriate haptic feedback to the driver so that the driver feels the

virtual object with their hand.”;
paragraph [0061] reciting “In some embodiments, the vehicle 123 includes one or
more of the following elements: a processor 125A; a memory 127A; a communication

unit 145A; the ADAS system 180; an AR headset 198; one or more AR gloves 196; and

an AR system 199. These elements of the vehicle 123 are communicatively coupled to

one another via a bus 120A.”
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The physical portion of the glove that allows user to feel cool corresponds to a
second haptic output device.)

13, Regarding Claim 3 (Currently amended), Gonzalez further discloses The system
of claim 1, wherein the proxy sbiect comprises one or more of: a shos, an arlicle
of clothing, an electronic device, a display, an iterface object or an interiorof a
vehicle. {(paragraph [0049] reciting “For example, the driver may pay a monthly fee to
have a virtualized upgraded trim level. If after time the driver wants to change their
vehicle's trim level again, they may do so.”;

paragraph [0055] reciting “... However, individual vehicles of different trim levels
include the different control elements that correspond to the ADAS functionality that is
advertised for their particular trim level. ...”}

14, Hegarding Claim 4 (Currently amended), Rimon further discloses The system of
claim 1, wherein the proxy object comprises neutral physical characieristics.
{paragraph [0068] reciting “The object 3D space configuration module 630 provides the
3D features of the displayed virtual objects. These 3D features can include one or more
of weight, shapes, textures and colors of the displayed object and other parameters
described above.”

It is obvious to a person of ordinary skil in the art prior to the effective filing date
of the claimed invention to modify Gonzalez with Rimon so that the 3D virtual objects
have characteristics such as color. This adds to the realism of the played objects and
also serves to distinguish virtual objects.}

15, Regarding Claim 5 {Currently amended), Gonzalez further discloses The system

of claim 1, whersin the augmented reality visual effect is configured 1o modify an
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appearance of the proxy objset through the display. {(paragraph [0049] reciting “For
example, the driver may pay a monthly fee to have a virtualized upgraded trim level. If
after time the driver wants to change their vehicle's trim level again, they may do so.”}
16, Hegarding Claim 6 (Original}, Gonzaler further discloses The system of claim 1,
wherein the display comprises at least one of: a wearable device or a mobile
device, (Absiract reciting “The disclosure includes embodiments for providing a virtual
feature to a vehicle including an augmented reality ("AR") headset and an AR glove.

)
17, Regarding Claim 7 (Original), Rimon discloses The system of claim 1, wherein
the sensor comprises 3t lzast one of a camera, a laser, a radar, an acesisrometsr,
a gyromeler, a pressurs sensor, a magnetic sensor, a light sensor, a tracking
senser, or 2 microphoneg. {paragraph [0048] reciting “... In one embodiment, front

facing camera (RCG, and/or depth cameras) may be used to track position, orientation,

and motions of hands or gloves of the user. As will be described below, information from

the image data captured by the front facing cameras can be used to provide finer
resolution and otherwise improved haptic feedback to the user when interfacing with
virtual objects.”;

paragraph [0039] reciting “The camera 108 may include one or more
microphones to capture sound from the interactive environment. Sound captured by a
microphone array may be processed to identify the location of a sound source. Sound
from an identified location may be selectively utilized or processed to the exclusion of

other sounds not from the identified location. Furthermore, the camera 108 may be
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defined to include multiple image capture devices (e.9. stereoscopic pair of cameras),

an IR camera, a depth camera, and combinations thereof.”

As discussed above the sensor is a camera that can comprise a plurality of
different image capturing devices that work together. It is obvious that a camera
comprising a combination of image capturing devices that work together to achieve the
greatest effects such as capturing hand location and detecting contact with virtual
objects and to display a real world with virtual objected superimposed in the real world
view can be added to Gonzalez to help the user in user view the world properly through
the headset.)

18. Regarding Claim 9 (Original), Gonzalez further disclozes The system of claim 1,
wherein the haptic effect is configured 1o modily g texiure of the proxy obisct.
{paragraph [0049] reciting “For example, the driver may pay a monthly fee to have a

virtualized upgraded trim level. If after time the driver wants to change their vehicle's

trim level again, they may do so.”;

paragraph [0078] reciting *... If the virtual object is metal, the AR glove 196 is
operable to provide haptic and temperature-based feedback so that the virtual object
feels cool and hard when touched by the driver's hand that is included in the AR glove

196. If the virtual object represents leather or some other soft, textured object, then the

AR glove 196 is operable to provide haptic feedback so that the virtual object feels soft

and textured when touched by the driver's hand that is included in the AR glove 196. “}

19, Regarding Clalm 10 {(Grigingl), Gonzalez further disclosss The svsiem of claim
8, whergin the haptic efect is configured to simulate the texture of one or more

of: loather, plastic, rubber, metal, burlap, susde, denim, wood, cloth, ceramic,
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foamed material or glass. {paragraph [007%] reciling *... If the virtual object is metal,
the AR glove 196 is operable to provide haptic and temperature-based feedback so that
the virtual object feels cool and hard when touched by the driver's hand that is included

in the AR glove 196. If the virtual object represents leather or some other soft, textured

object, then the AR glove 196 is operable to provide haptic feedback so that the virtual

object feels soft and textured when touched by the driver's hand that is included in the

AR glove 196.”)
20, Regarding Claim 11, Gonzalez discloses A method comprising: (Absiract

reciting “... A method according to some embodiments includes causing the AR headset

to display the virtual object which includes a three-dimensional image of a control
element operable to control the virtual feature. ..."}

determining a modified visual effect {paragraph [0049] reciting “For example,
the driver may pay a monthly fee to have a virtualized upgraded trim level. If after time

the driver wants to change their vehicle's trim level again, they may do so.”;

paragraph [0012] reciting “In another example benefit, the AR system may give a
driver access to new or different infotainment or ADAS features for a trial period. The
AR system may let drivers try out new or different infotainment or ADAS features prior
to paying to have hardware installed in their vehicle that would provide these new or
different features without the use of AR. In some embodiments, the new or different
features may be cosmetic such as leather seats or wood trim.”

Changing trim levels with different cosmetic features such as from non-wood to

wood in certain areas can correspond to a modified visual effect.)
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determining a haptic effect {paragraph [0075] reciting “If the virtual object is
metal, the AR glove 196 is operable to provide haptic and temperature-based feedback
so that the virtual object feels cool and hard when touched by the driver's hand that is
included in the AR glove 196. If the virtual object represents leather or some other soft,
textured object, then the AR glove 196 is operable to provide haptic feedback so that
the virtual object feels soft and textured when touched by the driver's hand that is
included in the AR glove 196."}

transmitting a display signal associated with the modified visual effeciioa
display, (paragraph [0093] reciting “In some embodiments, the image data 189 also
describes, for the AR headset 198, where each virtual control should be displayed or
placed inside the cabin of the vehicle 123 when the interior of the cabin is viewed by a
driver through the AR headset 198. This placement may be described by three
dimensional Cartesian coordinates (X, Y, Z) that are mapped against the interior cabin
of the vehicle 123 (see, e.g., an example of an inside cabin of a vehicle 123 in FIG. 4).”
the modified visusl effect being displaved on a surface of a proxy object;
{paragraph [0012] reciting *... In some embodiments, the new or different features may

be cosmetic such as leather seats or wood trim.”;

paragraph {0103] reciting ... This virtual infotainment system may be operable to
provide different infotainment functionality to the vehicle 123 relative to the real-world
infotainment system 170 present in the vehicle 123. In this way the infotainment data
182 may be operable to cause the AR system 199, the AR headset 198 and the AR

glove 196 to upgrade or modify the appearance or functionality of the real-world

infotainment system 170 of the vehicle 123.”
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Thus with each upgrade the surface of the virtual objects can be cosmetic
changes to the surface of virtual objects to reflect a change in appearance of material
such as leather, wood, plastic, etc.}

ransmitting a haptic signal associaled with the haptic effect {0 a haptic
ouiput device; and (paragraeh [0079] reciting “The vehicle 123 may include one or
more AR gloves 196. The AR glove 196 is a haptic feedback glove which is configured
so that the driver of the vehicle 123 can touch, grasp, and feel virtual objects as if they
were real (see, for example, the virtual object 410 depicted in FIG. 4). For example, the
virtual object graphically represents a knob and the AR glove 196 is operable to provide
haptic feedback to the driver so that virtual object feels firm when touched by the

driver's hand that is included in the AR glove 196. If the virtual object is metal. the AR

glove 196 is operable to provide haptic and temperature-based feedback so that the

virtual object feels cool and hard when touched by the driver's hand that is included in

the AR glove 196. If the virtual object represents leather or some other soft, textured

object, then the AR glove 196 is operable to provide haptic feedback so that the virtual

object feels soft and textured when touched by the driver's hand that is included in the
AR glove 196.”

paragraph [0080] reciting “In some embodiments, the AR glove 196 includes
force-feedback units (herein "motors") to apply torque to the driver's fingers which is
included in the AR glove 196. These motors are operable, when controlled by the AR
system 199, to dynamically alter the direction and magnitude of the force caused by the
driver's hand/finger motion in order to simulate a specific virtual object's stiffness. In this

way, the motors of the AR glove 196 provide light resistance when the driver is handling
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a virtual object that represents a soft object like a leather knob or handle, and heavy
resistance when the virtual object is representing a denser object, such as one that
would be made of metal in the real-world.”

The glove has sensors that ransmits the physical fealings the user gets when
touching virtual object.)

outputiing the haptic effect using the haptic cutput device, (paragraph

[0079] reciting “... If the virtual object is metal, the AR glove 196 is operable to provide

haptic and temperature-based feedback so that the virtual object feels cool and hard

when touched by the driver's hand that is included in the AR glove 196. If the virtual

object represents leather or some other soft, textured object, then the AR glove 196 is

operable to provide haptic feedback so that the virtual object feels soft and textured

when touched by the driver's hand that is included in the AR glove 196.”) the haptic

output device being mechanically coupled to the proxy object. {paragraph [0037]
reciting “In some embodiments, the driver is wearing an AR glove. The AR glove is a

haptic feedback glove. When the driver reaches out to "touch"” the virtual objects

displayed by the AR headset (e.Q., virtual control inputs), the AR glove provides

appropriate haptic feedback to the driver so that the driver feels the virtual object with
their hand.”

As stated above, this limitation is interpreted to mean “touching” the virtual object
with the haptic output device, which is the glove in this case.}

While nol explicitly disclosad by Gonzalez, Rimon discloses delermining a
maodified visual effect based in part on dala recelved from g sensor; (paragraph

[0114] reciting “A camera 2016 is provided for capturing images and image streams of a
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real environment. More than one camera (optionally) may be included in the HMD 102,
including a camera that is rear-facing (directed away from a user when the user is
viewing the display of the HMD 102), and a camera that is front-facing (directed towards
the user when the user is viewing the display of the HMD 102). Additionally, a depth
camera 2018 may be included in the HMD 102 for sensing depth information of objects
in a real environment.”

The modification to the trim can be determined by the camera as the image of
the trim on the real surface is shown by the camera as it captures real world image
superimposed with augmented reality virtual objects on the real world image.}

determining a haptic sffect based in part on daia recseived from the sensor;
{paragraph [0048] reciting “... In one embodiment, front facing camera (RCG, and/or

depth cameras) may be used to track position, orientation, and motions of hands or

gloves of the user. ...”;

paragraph [0061] raciting *... Generally speaking, virtual objects to be rendered
in virtual spaces can be associated with data that defines the types of haptic responses

to be made in relation to the virtual object when a user interacts with (e.q., is tracked

and identified to interact with) the virtual object in the virtual space.”

The haptic effect is caused by a camera that tracks glove location.}

it would have been obvious 1o a person of ordinary skill in the art prior o ths
effective filing date of the claimed invention o modify Gonzalez with Rimon so that the
HMD and gloves are working in synchronization (o display objects, track glove position,
and display obiects as they are rendered before and after contact that resulls in haptic

gHects. This allows Gonzalez (o become more varsatile and reglistic experiencs as
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Gonzalez modified by Rimon aliows the user 1o touch and affect trims such as leather,
wood, and other hard or software texture areas.
21, Regarding Claim 12 (Currently amended), Gonzalez further discloses The
method of claim 11, further comprising:

determining a second haptic effect: {paragraph [0078] reciling ... If the virtual
object is metal, the AR glove 196 is operable to provide haptic and temperature-based
feedback so that the virtual object feels cool and hard when touched by the driver's
hand that is included in the AR glove 196. ...”

The cool feel corresponds 1o a second haptic effect of tlempearature.)

fransmitting a second haptic signal associated with the second haptic
agffect to & second haptic suiput device: and {(paragraph [0142] reciting “The
computer system 200 may include a sensor set 282. The sensor set 282 may include
one or more sensors that are operable to measure the physical environment outside of
the vehicle 123. For example, the sensor set 282 may record one or more physical
characteristics of the physical environment that is proximate to the vehicle 123. The
sensors of the sensor set 282 may generate sensor data (not pictured). The sensor data
may describe the recordings measured by the sensor set 282. The sensor data may be
stored on the memory 127. The sensor set 282 may record sensor data that describes
information about the vehicle 123 or the operation of one or more of the vehicle 123, the
AR glove 196 and the AR headset 198.”

Sensor data corresponds to haptic sisnalg associated with second haptic effect
to a second haptic output device. A second glove corresponds to a second haptic

device.}
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oputputting the second haptic effect using the second haptic culput device,
the second haplic sulpul device helng mechanically coupled 1o & wearable
device. (paragraph [0038] reciting “In some embodiments, a virtual object and the AR
glove are finely tuned to one another so that: (1) the precision of the control input
represented by the virtual object (e.g., how much does a volume knob have to be turned
to result in particular level of volume increase) accurately reflects the precision that the
driver would expect of the same control input in the real-world; and (2) the virtual object
"feels" like what the driver would expect the control input to feel like in the real-world.”

The second haptic effect of feeling cool is present in the glove through physical
portions that allows the user to feel the cool effect. The physical portions of the glove
are obviously coupled mechanically to the wearable glove.}
2¢.  Regarding Claim 13 (Currently amended), Gonzaler further discloses The
method of clalm 11, wherein the proxy object comprises one or more of. a shos,
an articie of clothing, an electronic device, 3 display, an interface object, or an
interior of g vehicle. {paragraph [0049] reciting “For example, the driver may pay a
monthly fee to have a virtualized upgraded trim level. If after time the driver wants to
change their vehicle's trim level again, they may do so.”;

paragraph [0055] reciting “... However, individual vehicles of different trim levels
include the different control elements that correspond to the ADAS functionality that is
advertised for their particular trim level. ..."}
23, Regarding Claim 14 {Currently amendad}, Rimon further discloses The method
of claim 11, wherein the prozy obiect comprises neulral physical characteristics.

{paragraph [0068] reciting “The object 3D space configuration module 630 provides the
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3D features of the displayed virtual objects. These 3D features can include one or more
of weight, shapes, textures and colors of the displayed object and other parameters
described above.”

It is obvious to a person of ordinary skil in the art prior to the effective filing date
of the claimed invention to modify Gonzalez with Rimon so that the 3D virtual objects
have characteristics such as color. This adds to the realism of the played objects and
also serves to distinguish virtual objects.}

4. Regarding Claim 15 (Currently amended}, Gonzalez further discloses The
method of claim 11, wherein the augmenied realily visual effect is configured 1o
modify an appearance of the proxy obhiect through the display. (paragraph [0049]
reciting “For example, the driver may pay a monthly fee to have a virtualized upgraded
trim level. If after time the driver wants to change their vehicle's trim level again, they
may do s0.”}
25, BRegarding Claim 16 (Original), Gonzalez further disclozes The method of claim
11, whersin the display comprises at least one of: a2 wearable device or a mobils
device. (Abstrac reciting "The disclosure includes embodiments for providing a virtual
feature to a vehicle including an augmented reality ("AR") headset and an AR glove.

)
26. Regarding Claim 17 (Original), Rimon further discloses The method of claim 11,
wherein the sensor comprises at least one of a camera, a laser, g radar, an
scoeleromeler, a gyromeier, 3 Dressure sensor, 2 magnetic sensor, a light sensor,
a racking sensor, or a microphone. {paragraph [0048] reciting “... In one

embodiment, front facing camera (RCG. and/or depth cameras) may be used to track
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position, orientation, and motions of hands or gloves of the user. As will be described

below, information from the image data captured by the front facing cameras can be
used to provide finer resolution and otherwise improved haptic feedback to the user
when interfacing with virtual objects.”;

paragraph [0039] reciting “The camera 108 may include one or more
microphones to capture sound from the interactive environment. Sound captured by a
microphone array may be processed to identify the location of a sound source. Sound
from an identified location may be selectively utilized or processed to the exclusion of

other sounds not from the identified location. Furthermore, the camera 108 may be

defined to include multiple image capture devices (e.9. stereoscopic pair of cameras),

an IR camera, a depth camera, and combinations thereof.”

As discussed above the sensor is a camera that can comprise a plurality of
different image capturing devices that work together. It is obvious that a camera
comprising a combination of image capturing devices that work together to achieve the
greatest effects such as capturing hand location and detecting contact with virtual
objects and to display a real world with virtual objected superimposed in the real world
view can be added to Gonzalez to help the user in user view the world properly through
the headset.)

27. Regarding Claim 18 (Original), Gonzalez turther discloses The method of claim
12, wherein the haptic effect is configured to modify 2 texiure of the proxy
oblect. {paragraph [0049] reciting “For example, the driver may pay a monthly fee to

have a virtualized upgraded trim level. If after time the driver wants to change their

vehicle's trim level again, they may do so.”;
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paragraph [0078] reciting ... If the virtual object is metal, the AR glove 196 is
operable to provide haptic and temperature-based feedback so that the virtual object
feels cool and hard when touched by the driver's hand that is included in the AR glove

196. If the virtual object represents leather or some other soft, textured object, then the

AR glove 196 is operable to provide haptic feedback so that the virtual object feels soft

and textured when touched by the driver's hand that is included in the AR glove 196. 7}

28. Regarding Claim 20 (Original), Gonzalez further discloses The method of claim
19, wherein the haplic effect is configured 1o simuiate the texiure of one or more
of: lsather, plastic, rubber, metal, canvas, enamel, burlap, susds, denim, wood,
cloth, ceramic, foamed material or glass. (paragraph [0078] reciting ... If the virtual
object is metal, the AR glove 196 is operable to provide haptic and temperature-based
feedback so that the virtual object feels cool and hard when touched by the driver's
hand that is included in the AR glove 196. If the virtual object represents leather or

some other soft, textured object, then the AR glove 196 is operable to provide haptic

feedback so that the virtual object feels soft and textured when touched by the driver's

hand that is included in the AR glove 196.”)

2%, Regarding Claim 21 (Currently amended), Gonzaler discloses A non-transitory
compuier readable medium comprising program code, which when execuled by 8
processor is configured to cause the processor 1o (paragraph [0020] reciting “One
general aspect includes a system of a vehicle for providing a virtual feature to the
vehicle, the system including: an AR headset; an AR glove; and an onboard vehicle
computer system that is communicatively coupled to the AR headset and the AR glove,

the onboard vehicle computer system including a non-transitory memory storing
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computer code which, when executed by the onboard vehicle computer system causes

the onboard vehicle computer system to: store image data, glove data and functionality
data in a non-transitory memory that is communicatively coupled to the onboard vehicle
computer system, ...”}

determine a modified visual effect (paragraph [0049] reciting “For example, the
driver may pay a monthly fee to have a virtualized upgraded trim level. If after time the

driver wants to change their vehicle's trim level again, they may do so.”;

paragraph [0012] reciting “In another example benefit, the AR system may give a
driver access to new or different infotainment or ADAS features for a trial period. The
AR system may let drivers try out new or different infotainment or ADAS features prior
to paying to have hardware installed in their vehicle that would provide these new or
different features without the use of AR. In some embodiments, the new or different
features may be cosmetic such as leather seats or wood trim.”

Changing trim levels with different cosmetic features such as from non-wood to
wood in certain areas can correspond to a modified visual effect.)

determineg 3 haptic effect (paragraph [0075] reciting “If the virtual object is
metal, the AR glove 196 is operable to provide haptic and temperature-based feedback
so that the virtual object feels cool and hard when touched by the driver's hand that is
included in the AR glove 196. If the virtual object represents leather or some other soft,
textured object, then the AR glove 196 is operable to provide haptic feedback so that
the virtual object feels soft and textured when touched by the driver's hand that is

included in the AR glove 196.7}
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transmit a display signal associated with the modifisd visual effectio a
display, {(paragraph [0093] reciting “In some embodiments, the image data 189 also
describes, for the AR headset 198, where each virtual control should be displayed or
placed inside the cabin of the vehicle 123 when the interior of the cabin is viewed by a
driver through the AR headset 198. This placement may be described by three
dimensional Cartesian coordinates (X, Y, Z) that are mapped against the interior cabin
of the vehicle 123 (see, e.g., an example of an inside cabin of a vehicle 123 in FIG. 4).”}
the modified visual effect being displayed on a surface of & proxy object;

{paragraph [001 2] reciting *... In some embodiments, the new or different features may

be cosmetic such as leather seats or wood trim.”;

paragraph {0103} reciling ©. .. This virtual infotainment system may be operable to
provide different infotainment functionality to the vehicle 123 relative to the real-world
infotainment system 170 present in the vehicle 123. In this way the infotainment data
182 may be operable to cause the AR system 199, the AR headset 198 and the AR

glove 196 to upgrade or modify the appearance or functionality of the real-world

infotainment system 170 of the vehicle 123.”

Thus with each upgrade the surface of the virtual objects can be cosmetic
changes to the surface of virtual objects to reflect a change in appearance of material
such as leather, wood, plastic, etc.}

transmit a haptic signal associsted with the haptic effect o a haptic sutput
device; (paragraph [0079] reciting “The vehicle 123 may include one or more AR gloves
196. The AR glove 196 is a haptic feedback glove which is configured so that the driver

of the vehicle 123 can touch, grasp, and feel virtual objects as if they were real (see, for
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example, the virtual object 410 depicted in FIG. 4). For example, the virtual object
graphically represents a knob and the AR glove 196 is operable to provide haptic
feedback to the driver so that virtual object feels firm when touched by the driver's hand

that is included in the AR glove 196. If the virtual object is metal, the AR glove 196 is

operable to provide haptic and temperature-based feedback so that the virtual object

feels cool and hard when touched by the driver's hand that is included in the AR glove

196. If the virtual object represents leather or some other soft, textured object, then the

AR glove 196 is operable to provide haptic feedback so that the virtual object feels soft

and textured when touched by the driver's hand that is included in the AR glove 196.”

paragraph [0080] reciting “In some embodiments, the AR glove 196 includes
force-feedback units (herein "motors") to apply torque to the driver's fingers which is
included in the AR glove 196. These motors are operable, when controlled by the AR
system 199, to dynamically alter the direction and magnitude of the force caused by the
driver's hand/finger motion in order to simulate a specific virtual object's stiffness. In this
way, the motors of the AR glove 196 provide light resistance when the driver is handling
a virtual object that represents a soft object like a leather knob or handle, and heavy
resistance when the virtual object is representing a denser object, such as one that
would be made of metal in the real-world.”

As the trim is changed, metal, wood, leather, soft texture, etc objects can be
modified with the new looks.)

and cutput the haptlic effect using the haptic output device, (paragraph

[0079] reciting “... If the virtual object is metal, the AR glove 196 is operable to provide

haptic and temperature-based feedback so that the virtual object feels cool and hard
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when touched by the driver's hand that is included in the AR glove 196. If the virtual

object represents leather or some other soft, textured object, then the AR glove 196 is

operable to provide haptic feedback so that the virtual object feels soft and textured

when touched by the driver's hand that is included in the AR glove 196.”) the haptic

output device being mechanically coupled to the proxy object. {paragraph [0037]
reciting “In some embodiments, the driver is wearing an AR glove. The AR glove is a

haptic feedback glove. When the driver reaches out to "touch" the virtual objects

displayed by the AR headset (e.qg., virtual control inputs), the AR glove provides

appropriate haptic feedback to the driver so that the driver feels the virtual object with
their hand.”

As stated above, this limitation is interpreted to mean “touching” the virtual object
with the haptic output device, which is the glove in this case.}

While not explicitly disclosed by Gonzalez, Rimon discloses delermine a maodified
visual effect based in part on data received from a sensor; {paragraph [0114] reciting
“A camera 2016 is provided for capturing images and image streams of a real
environment. More than one camera (optionally) may be included in the HMD 102,
including a camera that is rear-facing (directed away from a user when the user is
viewing the display of the HMD 102), and a camera that is front-facing (directed towards
the user when the user is viewing the display of the HMD 102). Additionally, a depth
camera 2018 may be included in the HMD 102 for sensing depth information of objects
in a real environment.”

The modification to the trim can be determined by the camera as the image of
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the trim on the real surface is shown by the camera as it captures real world image

superimposed with augmented reality virtual objects on the real world image.}
determine a haptic effect based in part on dala received from the sensor;

{paragraph [0048] reciing *... In one embodiment, front facing camera (RCG, and/or

depth cameras) may be used to track position, orientation, and motions of hands or

gloves of the user. ...”;

paragraph {0061] reciting *... Generally speaking, virtual objects to be rendered

in virtual spaces can be associated with data that defines the types of haptic responses

to be made in relation to the virtual object when a user interacts with (e.q., is tracked

and identified to interact with) the virtual object in the virtual space.”

The haptic effect is caused by a camera that tracks glove location.}

it would have been ohwious 1o a person of ordinary skilf in the art prior to the
effective filing date of the claimed invention o modify Gonzalez with Rimon so that the
HMD and gloves are working in synchronizagtion to display objects, track glove position,
and display obiacts as they are renderad belore and alter contact that rasults in haptic
affects. This allows Gonzalez 1o become more versatile and realistic experience as
Gonzalez modified by Rimon aliows the user 1o touch and affect trims such as leather,
wood, and other hard or software texture areas.
30. Claims 8 and 18 are rejected under 35 U.S.C. 103 as being unpatentable over
Gonzalez, in view of Rimon, and further in view of Vanslette et al. (U.S. Patent
Application Publication No. 2018/0040038 A1).
31, Regarding Claim 8, while not explicitly disclosed by Gonzalez and Rimon,

Yansiette discloses The system of claim 1, wherein the processor is further
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configured {0 receive an inpul signsl from an input caplure device {(paragraph

{0050] reciting ... For example, pressing the button can allow a patrticipant to toggle

through views on the display device (e.g., menus. options, information, hole information,

etc.), view a current rate of progress for the participant, view current charges applied to
the participant's time at the activity venue, request a rules official to come to that
location, etc.”

The function of toggling through views can also be applied 1o (Gonzalez so that
the user can push a butlon o toggle through different ims that the user has paid for)}

it would have been ohwious 10 a person of ordinary skilf in the art prior to the
effective filing date of the claimed inveniion o modity the combinalion of Gonzalez and
Rimon with Vansistie so that the a bulfon can be on the headsst for the user lo prass 1o
toggle through various trimm views. This is a beneficial modification as Gonzalez
discloses giving updated trimsg o the user o view through augmenied realily and
allowing the user 1o ioggle through these trims gllows the user o make betier decisions
on which trims the user prefers

Gonzalez turther discloses and delermine the haptic effect based in part on
data received from the input caplure device. (paragraph [0012] reciting “In another
example benefit, the AR system may give a driver access to new or different
infotainment or ADAS features for a trial period. The AR system may let drivers try out
new or different infotainment or ADAS features prior to paying to have hardware
installed in their vehicle that would provide these new or different features without the
use of AR. In some embodiments, the new or different features may be cosmetic such

as leather seats or wood trim.”;
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paragraph [0078] reciting ... If the virtual object is metal, the AR glove 196 is
operable to provide haptic and temperature-based feedback so that the virtual object
feels cool and hard when touched by the driver's hand that is included in the AR glove
196. If the virtual object represents leather or some other soft, textured object, then the
AR glove 196 is operable to provide haptic feedback so that the virtual object feels soft
and textured when touched by the driver's hand that is included in the AR glove 196.”

As the rims change, the wood, legther, metal, sofl texture swface are changed
and revealed and thus the haptic effect alsc changes whan the user louches the older
and then newsr rims.)
32, Regarding Claim 18, while not explicitly disclosed by Gonzalez and Rimon,
Yansietle discloses The method of claim 11, further comprising receiving an input
signal from an inpul capture device {(paragraph [0050] reciting *... For example,

pressing the button can allow a patrticipant to toggle through views on the display device

(e.g., menus, options, information, hole information, etc.), view a current rate of

progress for the participant, view current charges applied to the participant's time at the
activity venue, request a rules official to come to that location, etc.”

The function of toggling through views can also be applied to Gonzalez so thal
the user can push a butlon 1o toggle through different trims that the user has paid for}

it would have been obvious 1o a person of ordinary skill in the art prior o ths
effective filing date of the claimed invention o modify the combination of Gonzalez and
HRimon with Yansiette so that the a button can be on the headset for the user (o press (o
togyle through various Irim views. This is a beneficial modification as Gonzalez

discioses giving updated trims 1o the user to view through augmenied reality and
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allowing the user o ioggle through these trims alfows the user 10 make betler decisions
on which trims the user prefers

Gonzalez turther discloses and determining the haptic effect based in part on
dala received from the input caplure device. (paragraph [0012] reciting “In another
example benefit, the AR system may give a driver access to new or different
infotainment or ADAS features for a trial period. The AR system may let drivers try out
new or different infotainment or ADAS features prior to paying to have hardware
installed in their vehicle that would provide these new or different features without the
use of AR. In some embodiments, the new or different features may be cosmetic such
as leather seats or wood trim.”;

paragraph (0078 reciting *... If the virtual object is metal, the AR glove 196 is
operable to provide haptic and temperature-based feedback so that the virtual object
feels cool and hard when touched by the driver's hand that is included in the AR glove
196. If the virtual object represents leather or some other soft, textured object, then the
AR glove 196 is operable to provide haptic feedback so that the virtual object feels soft
and textured when touched by the driver's hand that is included in the AR glove 196."

Ag the trims changs, the wood, leather, melal, soft lexture surface are changed
and revealed and thus the haptic effect alzo changes when the user louches the cider
and then newer tims.}

Response to Arguments

33. Applicant's arguments filed on 10/7/2019 have been fully considered but they are
not persuasive. On pages 6-7 of the Remarks, Applicants argue the limitation of claims

9 and 19 are disclosed in the Specification. Applicants argue that the Specification
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recites “a vibration may be utilized to convey a specific texture to the user,” “haptic
output devices output a haptic effect associated with the selected texture, which
enables user 206 to feel the chosen texture through a haptic effect produced in the
proxy object 202,” and “sensors 108 trasck proxy object 202 so that the texture
produced by the haptic effect ... visual effect may be felt and seen.” None of these
cited support discloses modifying a texture of the proxy object based on the haptic
effect. The haptic effect verifies or proves a texture but does not modify or change the
present texture at all. For those reasons, the rejection of claims 9 and 19 under 35
U.S.C. 112 remains.

24, On pages 7-8, Applicanis argue that the limitation a haptic sutpul device
mechanically coupled o the proxy obiect and a display configured o oulpui a
visual effect onto a surface of the proxy object are not disclosed by the cited art
references. On page 8, Applicants argue that Gonzalez [ails to disclose a display
configured o oulput 3 visual sffect onio a surface of the proxy object Examiner
disagrees because Gonzalez clearly discloses that trims can be updated and different
features in the updated rim package can be cosmelic features such as leather seals or
wood rim. Tharefore, the surfaces of the prosty obidect will be aliered or ¢changes (o
show wood, or non-wood, gie. Thus the display of the visual effect onto g surface is
implemeaniad by Gonzalez.

35 Onpage & of the Remarks, Applicants argue that Gonzalez fails o disclose a
proxy object. This is not a propsy inierpretation of Gonzalez because Gonzalez clearly
dizclozes g virtual objects as part of the car cosmetic tim/Adeaiure updates. A proxy

ohiect is a virtual obiect as disclosed and described in Applicants’ Specification.
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Therelore, the upgrades 1o the vehicle are not just viriual ADAS features but also
cosmetic feaiures such as legther and wood trims, etc. Az discussed above a proxy
obiect is g virtual object and nothing in the claims or Application Specification suggests
otherwise. Furthermore, Applicants argue that the virtual objects in Gonzalez are not
averiaid on the glove. However, nothing In the claims stales that the virtual proxy object
is overlaid on a haptic sensor. Claim language mechanically coupled 1o the proxy
object does not correspond o overlaving a graphical object on a haptic sensing device
fike a glove, elo.

36, Thersfors claims 1-21 remains rejectad.

Applicant's amendment necessitated the new ground(s) of rejection presented in
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37
CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within
TWO MONTHS of the mailing date of this final action and the advisory action is not
mailed until after the end of the THREE-MONTH shortened statutory period, then the
shortened statutory period will expire on the date the advisory action is mailed, and any
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of
the advisory action. In no event, however, will the statutory period for reply expire later

than SIX MONTHS from the date of this final action.
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CONTACT

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to FRANK S CHEN whose telephone number is (571)270-
7993. The examiner can normally be reached on Mon - Fri 8-11:30 and 1:30-6.

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Kee Tung can be reached on 5712727794. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

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.

/FRANK S CHEN/
Primary Examiner, Art Unit 2611
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EAST Search History

EAST Search History
EAST Search History (Prior Art)

Ref JHits {Search Query DBs Default {Plurals {|Time
# Operator Stamp

A

S79 1153846 {fhaptic WIHT texture WITH (switch$4 US-PGPUB; {{OR ON 2019/11/17
OR select$4) USPAT; 09:41
USOCR;
FPRS;
EPO; JPO;
DERWENT,;
IBM_TDB

S80 200770 {thaptic WIHT texture SAME (switch$4 US-PGPUB; {{OR ON 2019/11/17
OR select$4) USPAT; 09:41
USOCR;
FPRS;
EPO; JPO;
DERWENT;
|IBM_TDB

S81 118871 {ihaptic WIHT texture SAME (switch$4 US-PGPUB; {jOR ON 2019/11/17
OR select$4) SAME (Leather OR USPAT; 09:41
rubber) USOCR,;
FPRS;
EPO; JPO;
DERWENT;

S82 {18 haptic WITH texture SAME (switch$4 US-PGPUB; {OR ON 2019/11/17
OR select$4) SAME (Leather OR USPAT; 14:36
rubber) USOCR,;
FPRS;
EPO; JPO;
DERWENT;
|IBM_TDB

S83 153 haptic SAME texture SAME skin SAME  US-PGPUB; {{OR ON 2019/11/17
(Leather OR rubber) USPAT; 14:37
USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

S84 100 haptic SAME skin SAME feel WITH US-PGPUB; §{OR ON 2019/11/17
touch$3 USPAT,; 14:40
USOCR,;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

S85 {0 haptic SAME skin SAME feel WITH US-PGPUB; OR ON 2019/11/17
touch$3 WITH (virtual OR AR) USPAT,; 14:40
USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB R

S86 38 haptic SAME skin SAME feel SAME US-PGPUB; §OR ON 2019/11/17

file:///C/Users/fchen/Documents/e-Red%20Folder/16010230/EASTSearchHistory.16010230_AccessibleVersion.htm[11/18/2019 3:31:31 PM]
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touch$3 SAME (virtual OR AR)

USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

199

chang$3 WITH haptic SAME skin

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

OR

ON

2019/11/17!

14:40

15:00

S88

chang$3 WITH haptic SAME skin WITH
graphic

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

OR

ON

2019/11/17
15:01

S89

11

chang$3 SAME haptic SAME skin SAME
graphic

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT,;
|BM_TDB

OR

ON

2019/11/17
15:01

S90

73

chang$4 WITH graphical WITH object
WITH (skin OR outside)

US-PGPUB;
USPAT,;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/11/17
15:01

S91

73

chang$4 WITH graphical WITH object
WITH (skin OR outside OR outter)

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT,;

OR

ON

2019/11/17
15:01

S92

((Immersion WITH corporation) OR
(Araki WITH Satoshi).in. OR (Ullrich
WITH Christopher).in. OR (Liwen WITH
Wu).in. OR (Juan WITH Manuel AND
Cruz-Hernandez).in. OR (Grant WITH
Danny).in. OR (Attari WITH Sanya).in.
OR (COlin WITH Swindells).in.) AND
(proxy AND object AND signal AND
haptic AND effect AND output AND
visual).clm.

US-PGPUB;
USPAT,;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2019/11/18
11:24

S93

906

haptic WITH (AR OR virtual OR
augment$3) AND (G08B6/00 OR
G06T11/60).cpc.

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT,;
|IBM_TDB

OR

ON

2019/11/18
11:24

S94

11

Jhaptic SAME simulat$3 SAME wood
SAME leather AND (G08B6/00 OR
\{G06T11/60).cpc.

US-PGPUB;
USPAT;
USOCR,;

OR

ON

2019/11/18
11:24

file:///C/Users/fchen/Documents/e-Red%20Folder/16010230/EASTSearchHistory.16010230_AccessibleVersion.htm[11/18/2019 3:31:31 PM]
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FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S95 33 haptic WITH (AR OR virtual OR US-PGPUB; §OR ON 2019/11/18
augment$3) WITH (HMD OR headset) {{USPAT; 11:24
AND (G08B6/00 OR G06T11/60).cpc. USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S96 2 press$3 WITH button WITH toggl$4 US-PGPUB; {{OR ON 2019/11/18
WITH (content OR view$3) WITH USPAT; 11:24
display$3 AND (G08B6/00 OR USOCR;
G06T11/60).cpc. FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S97 {6543 (Immersion WITH corporation) OR US-PGPUB; {jOR ON 2019/11/18
(Araki WITH Satoshi).in. OR (Ullrich USPAT; 11:24
WITH Christopher).in. OR (Liwen WITH §jUSOCR;
Wu).in. OR (Juan WITH Manuel AND FPRS;
Cruz-Hernandez).in. OR (Grant WITH EPO; JPO;
Danny).in. OR (Attari WITH Sanya).in. {DERWENT,;
OR (COlin WITH Swindells).in. IBM_TDB
S98 5 ((Immersion WITH corporation) OR US-PGPUB; §OR ON 2019/11/18
(Araki WITH Satoshi).in. OR (Ullrich USPAT; 11:24
WITH Christopher).in. OR (Liwen WITH {§USOCR;
Wu).in. OR (Juan WITH Manuel AND FPRS;
Cruz-Hernandez).in. OR (Grant WITH EPO; JPO;
Danny).in. OR (Attari WITH Sanya).in. {DERWENT;
OR (COlin WITH Swindells).in.) AND IBM_TDB
(visual AND effect AND haptic AND
output AND device AND modified).clm.
S99 {0 ((Immersion WITH corporation) OR US-PGPUB; {{OR ON 2019/11/18
(Araki WITH Satoshi).in. OR (Ullrich USPAT; 11:24
WITH Christopher).in. OR (Liwen WITH §jUSOCR;
Wu).in. OR (Juan WITH Manuel AND FPRS;
Cruz-Hernandez).in. OR (Grant WITH EPO; JPO;
Danny).in. OR (Attari WITH Sanya).in. {DERWENT;
OR (COlin WITH Swindells).in.) AND IBM_TDB
(visual AND effect AND transmit AND
signal AND haptic AND output AND
device AND modified).clm.
S100 2 ((Immersion WITH corporation) OR US-PGPUB; {OR ON 2019/11/18
(Araki WITH Satoshi).in. OR (Ullrich USPAT; 11:25
WITH Christopher).in. OR (Liwen WITH {USOCR;
Wu).in. OR (Juan WITH Manuel AND FPRS;
Cruz-Hernandez).in. OR (Grant WITH EPO; JPO;
Danny).in. OR (Attari WITH Sanya).in. {DERWENT;
OR (COlin WITH Swindells).in.) AND IBM_TDB
(visual AND effect AND transmit AND
signal AND haptic AND output AND
device AND modif$5).cim.
S101 {0 ((Immersion WITH corporation) OR US-PGPUB; {{OR ON 2019/11/18
(Araki WITH Satoshi).in. OR (Ullrich USPAT; 11:25
WITH Christopher).in. OR (Liwen WITH {§USOCR;
Wu).in. OR (Juan WITH Manuel AND FPRS;
Cruz-Hernandez).in. OR (Grant WITH EPO; JPO;
Danny).in. OR (Attari WITH Sanya).in. {DERWENT;
OR (COlin WITH Swindells).in.) AND IBM_TDB
(mechnically AND coupled AND haptic

file:///C/Users/fchen/Documents/e-Red%20Folder/16010230/EASTSearchHistory.16010230_AccessibleVersion.htm[11/18/2019 3:31:31 PM]
EX1002 - Page 178




EAST Search History

| y YAND effect).cim. , y : N ‘
S102 {0 ((lmmersion WITH corporation) OR US-PGPUB; §OR ON 2019/11/18
(Araki WITH Satoshi).in. OR (Ullrich USPAT; 11:25
WITH Christopher).in. OR (Liwen WITH §USOCR;
Wu).in. OR (Juan WITH Manuel AND FPRS;
Cruz-Hernandez).in. OR (Grant WITH EPO; JPO;
Danny).in. OR (Attari WITH Sanya).in. {DERWENT;
OR (COlin WITH Swindells).in.) AND IBM_TDB
(mechnically AND coupled AND haptic
AND effect AND ouptut AND device
AND proxy).cim.
S103 {173 surface WITH leather WITH wood US-PGPUB; §OR ON 2019/11/18
WITH soft SAME material USPAT; 11:31
USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S104 {257 surface SAME leather WITH wood US-PGPUB; {{OR ON 2019/11/18
WITH soft SAME material USPAT; 11:31
USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S105 {0 virtual SAME surface SAME leather US-PGPUB; {{OR ON 2019/11/18
WITH wood WITH soft SAME material {USPAT; 11:31
USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
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(54) 3D virtual training system and method

(57) A method is provided for a 3D virtual training
system. The 3D virtual training system includes a 3D dis-
play screen and an operating device, and the method
includes initializing a virtual medical training session to
be displayed on the 3D display screen, where 3D display
contents include at least a 3D virtual image of a surgery
site. The method also includes obtaining user interaction
inputs via the operating device and the 3D display screen,
and displaying on the 3D display screen a virtual surgery

110 30 Display
screen

device and a virtual surgery operation on the surgery site
by the virtual surgery device. Further, the method in-
cludes determining an operation consequence based on
the user interaction inputs and the surgery site, rendering
the operation consequence based on the surgery site
and effects of the virtual surgery operation, and display-
ing 3D virtual images of the rendered operation conse-
quence on the 3D display screen.
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Description

CROSS-REFERENCES TO RELATED APPLICATIONS

[0001] This application claims the priority of Chinese
patent application number 201310011150.8, filed on
January 11, 2013, the entire contents of which are incor-
porated herein by reference.

FIELD OF THE INVENTION

[0002] The present invention generally relates to 3D
technologies and, more particularly, to the methods and
systems with 3D virtual interaction capabilities.

BACKGROUND

[0003] Currently, various solutions for man-machine
interactive systems are based on 2D displays. That is,
the direct display effect of a user operation is shown in
2D. Some may use shadow and perspective effects, such
as objects appearing larger when closer and smaller
when farther, to approximately simulate a three-dimen-
sional feel.

[0004] With the recent development of the 3D display
technology, such 2D display interface may introduce se-
ries of operation habits against a user's common sense,
because the direct display effect brought to the user by
3Dis that all the operation interfaces are either protruding
outorrecessing fromthe display screen. Nowadays com-
monly-used fingers or stylus pens on touch screens can
only perform 2D operations on the display screen. For
true 3D user interfaces, i.e., interfaces floating in the air
orrecessing from the screen, these traditional approach-
es will make the user feel not being able to really touch
the actual interfaces.

[0005] These problems with the traditional approaches
may be more manifested in virtual simulation systems,
such as virtual training systems used in a variety of in-
dustries, including the medical field, transportation field,
and long-distance learning field, etc. Existing technolo-
gies in these fields often are lack of a true sense of 3D
reality.

[0006] The disclosed methods and systems are direct-
ed to solve one or more problems set forth above and
other problems.

BRIEF SUMMARY OF THE INVENTION

[0007] The technical problems to be solved by the in-
ventioninclude providing a 3D virtual training system and
method in combination of a 3D display. To solve the
above problems, according to the present invention, a
method for a 3D virtual training system including a 3D
display screen and an operating device is provided. The
method comprises:

[0008] Initializing a virtual medical training session to
be displayed on the 3D display screen, 3D display con-

10

15

20

25

30

35

40

45

50

55

tentsincluding atleasta 3D virtualimage of asurgery site;
[0009] Obtaining user interaction inputs via the oper-
ating device and the 3D display screen, and displaying
on the 3D display screen a virtual surgery device and a
virtual surgery operation on the surgery site by the virtual
surgery device;

[0010] Determining an operation consequence based
on the user interaction inputs and the surgery site;
[0011] Rendering the operation consequence based
on the surgery site and effects of the virtual surgery op-
eration; and

[0012] Displaying 3D virtual images of the rendered
operation consequence on the 3D display screen.
[0013] Further, obtaining userinteraction inputs via the
operating device and the 3D display screen includes:
[0014] Configuring an operating mode of the operating
device so as to adjust at least one of a shape, a type,
and a size of the virtual surgery device on the 3D display
screen.

[0015] Further, obtaining userinteraction inputs via the
operating device and the 3D display screen includes:
[0016] Determining a spatial position of a contact point
between an operating device and the 3D display screen;
[0017] Determining spatial maneuvering angle of the
operating device; and

[0018] Determining a rotation operation of the operat-
ing device.

[0019] Further, obtaining userinteraction inputs via the
operating device and the 3D display screen further in-
cludes:

[0020] Sensing a contacting force at a contact point
between the operating device and the 3D display screen;
and

[0021] Calculating a degree of retraction of the oper-
ating device with respect to the 3D display screen based
on the contacting force.

[0022] Further, the method also includes:
[0023] Setting a threshold for the contacting force;
[0024] When the contacting force is above the thresh-

old, displaying the virtual surgery device on the 3D dis-
play screen based on the degree of retraction.

[0025] Further, obtaining userinteraction inputs via the
operating device and the 3D display screen further in-
cludes:

[0026] Controlling an operating pattern of the virtual
surgery device or an operating force intensity based on
force feedback from one or more predetermined areas
of the operating device.

[0027] Further, rendering the operation consequence
based onthe surgery site and effects of the virtual surgery
operation further includes:

[0028] Determining a scaling factor for a display scene
of the virtual surgery operation based on the surgery site;
[0029] Using the scaling factor to control the display
scene and a zoom-in or zoom-out operation on the virtual
surgery device such that the virtual surgery device
matches the display scene.

[0030] Further, determining an operation conse-
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quence based on the user interaction inputs and the sur-
gery site further includes:

[0031] Determining the spatial position of the virtual
surgery device based on the user interaction inputs;
[0032] Determining a spatial position of the surgery site
corresponding to the virtual surgery device;

[0033] Comparing the spatial position of the virtual sur-
gery device and the spatial position of the surgery site;
[0034] Triggering an operation event based on a com-
paring result; and

[0035] Determining the operation consequence of the
operation event.

[0036] Further, the display contents further include:
[0037] statistic dataof the virtual surgery operation and
results of the medical training session.

[0038] According to the presentinvention, a 3D virtual
training system is provided. The 3D virtual training sys-
tem comprises:

[0039] A 3D display screen;

[0040] A 3D system controller;

[0041] An operating device coupled to the 3D system
controller to exchange interaction data,

[0042] The 3D system controllerincludes animage da-
tamodule, a virtual operation module, a 3D display mod-
ule, and a control module;

[0043] The image data module is used to initialize a
virtual medical training session to be displayed on the
3D display screen, 3D display contents including at least
a 3D virtual image of a surgery site;

[0044] The virtual operation module is used to obtain
user interaction inputs via the operating device and the
3D display screen, to process the user interaction inputs
for displaying on the 3D display screen a virtual surgery
device and a virtual surgery operation on the surgery site
by the virtual surgery device, and to determine an oper-
ation consequence based on the user interaction inputs
and the surgery site;

[0045] The 3D display module is used to render the
operation consequence based on the surgery site and
effects of the virtual surgery operation, 3D virtual images
of the rendered operation consequence being displayed
on the 3D display screen; and

[0046] The control module is used to configure and
control the image data module, the virtual operation mod-
ule, and the 3D display module.

[0047] Further, the virtual operation module is used to:
[0048] Configure an operating mode of the operating
device so as to adjust at least one of a shape, a type,
and a size of the virtual surgery device on the 3D display
screen.

[0049] Further, the virtual operation module is used to
perform at least one of:

[0050] Determining a spatial position of a contact point
between an operating device and the 3D display screen;
[0051] Determining spatial maneuvering angle of the
operating device; and

[0052] Determining a rotation operation of the operat-
ing device.
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[0053] Further, the virtual operation module is used to:
[0054] Sense a contacting force at a contact point be-
tween the operating device and the 3D display screen;
and

[0055] Calculate adegree of retraction of the operating
device with respect to the 3D display screen based on
the contacting force.

[0056] Further, the virtual operation module is used to:
[0057] Set a threshold for the contacting force; and
[0058] When the contacting force is above the thresh-
old, display the virtual surgery device on the 3D display
screen based on the degree of retraction.

[0059] Further, the virtual operation module is used to:
[0060] Determine a scaling factor for a display scene
of the virtual surgery operation based on the surgery site;
[0061] Use the scaling factor to control the display
scene and a zoom-in or zoom-out operation on the virtual
surgery device such that the virtual surgery device
matches the display scene

[0062] Further, the virtual operation module is used to:
[0063] Determine the spatial position of the virtual sur-
gery device based on the user interaction inputs;
[0064] Determine a spatial position of the surgery site
corresponding to the virtual surgery device;

[0065] Compare the spatial position of the virtual sur-
gery device and the spatial position of the surgery site;

[0066] Trigger an operation event based on a compar-
ing result; and
[0067] Determine the operation consequence of the

operation event.

[0068] Further, the 3D display is used to:

[0069] Display statistic data of the virtual surgery op-
eration and results of the medical training session.
[0070] Other aspects of the present disclosure can be
understood by those skilled in the art in light of the de-
scription, the claims, and the drawings of the present
disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0071]

Figure 1 illustrates an exemplary 3D training system
consistent with the disclosed embodiments;

Figure 2 illustrates a medical training system con-
sistent with the disclosed embodiments;

Figure 3 illustrates a block diagram of an exemplary
3D system controller consistent with the disclosed
embodiments;

Figure 4 illustrates an exemplary operating device
consistent with the disclosed embodiments;

Figure Sillustrates exemplary configuration and con-
trol operations consistent with the disclosed embod-
iments;
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Figure 6 illustrates an exemplary pre-configuration
of the operating device consistent with the disclosed
embodiments;

Figure 7 illustrates an operating pen contract point
inan XYZ three-dimensional coordinate system con-
sistent with the disclosed embodiments;

Figure 8illustrates an exemplary 3D display module
consistent with the disclosed embodiments; and

Figure 9 illustrates an exemplary operation process
consistent with the disclosed embodiments

DETAILED DESCRIPTION

[0072] Reference will now be made in detail to exem-
plary embodiments of the invention, which are illustrated
in the accompanying drawings. Wherever possible, the
same reference numbers will be used throughout the
drawings to refer to the same or like parts.

[0073] Figure 1 illustrates an exemplary 3D training
system 100 consistent with the disclosed embodiments.
Asshownin Figure 1, the 3D training system 100includes
a 3Ddisplay screen 110, a 3D system controller 120, and
an operating pen 130. Other devices may also be includ-
ed. Operating pen 130 may be coupled to the 3D system
controller 120 such that the operating pen 130 and the
3D system controller 120 can exchange information to
complete 3D training operations for a user of the 3D train-
ing system 100.

[0074] The 3D display screen 110 may include any ap-
propriate type of display screen based on plasma display
panel (PDP) display, field emission display (FED), cath-
ode ray tube (CRT) display, liquid crystal display (LCD),
organic light emitting diode (OLED) display, or other
types of displays. Further, the 3D display screen 110 may
also be touch-sensitive, i.e., a touch screen. Other dis-
play types may also be used.

[0075] The 3D system controller 120 may include any
appropriate device capable of processing and displaying
2D and 3D images, such as a computer, a television set,
a smart phone, a tablet computer, or a consumer elec-
tronic device. Although the 3D system controller 120 is
shown as a notebook computer, any terminal device with
computing power may be included.

[0076] The 3D system controller 120 may include any
appropriate structures and components to support oper-
ations of the 3D training system 100. For example, 3D
system controller 120 may include a processor to control
operation of the 3D system controller 120, together with
other devices such as random access memory (RAM),
read-only memory (ROM), input/output interfaces, sen-
sor driving circuitry, communication interfaces, and stor-
age/database, etc. Computer programs may be stored
in the storage and loaded into the memory for execution
by the processor to implement various modules and
units. Other devices may be added and certain devices
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may be removed.

[0077] The operating pen 130 or operating device 130
may include any appropriate 3D input device in a variety
of shapes, such pen, rod, or other human-maneuverable
object. During operation of the 3D training system 100,
the user may use the operating pen 130 to interact with
the 3D system controller 120 via the 3D display screen
110 and based on 3D images and displays. In certain
embodiments, certain gesture input device may also be
used as the operating pen 130. For example, the user
may use one or more fingers to perform user interaction
with the 3D training system 100 based on gesture input
devices, such as camera or other sensing devices.
[0078] A variety of training systems may be implement-
ed on the 3D training system 100, such as a medical
training system, a driving training system, or other train-
ing systems. Figure 2 illustrates a medical training sys-
tem 100 consistent with the disclosed embodiments.
[0079] As shown in Figure 2, a medical subject 150 is
displayed on the 3D display screen 110, as selected by
the user of the medical training system 100. The medical
subject 150 may include any appropriate object to be
used to simulate a real-world medical subject, such as a
human body, a body parf(s), or an animal body or parts,
etc. Themedical subject 150 may be displayed asimages
recessing from the display screen 110. Further, the med-
ical subject 150 may include a variety of parts or organs,
such as a major organ and a blood vessel 152.

[0080] Afterselecting the medical subject 150, the user
may use operating pen to virtually perform certain med-
ical operations on the medical subject 150. Specifically,
the user may perform a touch operation on the recessing
medical subject 150. Because the medical subject 150
is recessed from the display screen, the top of the oper-
ating pen 130touchesthe display screen before reaching
the surface of the medical subject 150.

[0081] To allow the user to have more realistic feel, the
top portion of the operating pen 130 may be configured
as retractable, and a 3D image of the retracted portion
of the operating pen 130 may be displayed on the display
screen as a desired medical device140, such as a scal-
pel, a clamp, or a scissor, etc. Thus, by firmly holding the
operating pen 130, the user can maneuver the operating
pen 130 to perform a virtual medical operation, such as
a virtual surgery, on the medical subject 150.

[0082] Figure 3illustrates a block diagram of an exem-
plary 3D system controller 120 consistent with the dis-
closed embodiments. As shown in Figure 3, 3D system
controller 120 may include an image data module 302,
avirtual operation module 304, a 3D display module 306,
and a control module 308. Other modules may also be
included. These modules may be implemented in soft-
ware, hardware, or a combination of the software and
hardware. Further, the connection lines between the
modules are for illustrative purposes only, the various
modules may exchange information with one-another to
perform various operations.

[0083] Image data module 302 may be configured to
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collect, store, and apply data to build a 3D model of a
medical subject 150, which may be a surgery target or a
surgery site, such as a human body (e.g., a patient) or
an organ of the human body. Such data may include
three-dimensional structural information and character-
istic information of the surgical site of the patient. The
three-dimensional structural information refers to the
three-dimensional spatial coordinates of the details of
the surgical site descriptions.

[0084] For example, in a stomach operation, the sur-
gery site (i.e., the stomach) can be divided into several
parts, such as the cardia, fundus, gastric body, antrum,
and pylorus, and the three-dimensional structural infor-
mation includes the spatial distribution (coordinates) of
these parts, as well as the spatial coordinates of details
within these parts, such as the spatial distribution (coor-
dinates) blood vessels attached to the antrum of the
stomach, or the spatial distribution (coordinates) of the
mucosal layer of the stomach wall, submucosa, muscu-
laris, and serosa of the gastric body, etc. In short, the
three-dimensional structural information includes de-
tailed spatial descriptions of the surgery site based on
the surgery contents.

[0085] Further, the characteristics information refers
to the physiological characteristics information of the sur-
gery site. For example, the characteristics information of
the mucous layer of the stomach may include the color
of this layer, being made of bone, fat, or other texture,
and the strength of its pliability, etc. The characteristics
information of the blood vessel may include inside blood
pressure, inside blood flow velocity, and the strength of
the vessel wall pliability, etc. In short, the characteristics
information includes details descriptions of the physio-
logical characteristics of the surgery site. The three-di-
mensional structural information and the characteristics
information are combined to describe and depict the sur-
gery site (e.g., the stomach) based on the requirements
of virtual surgery.

[0086] The three-dimensional structural information
and the characteristics information can be collected with
a computer 3D spatial model with values of the charac-
teristics information determined based on experience, or
such information can be obtained by a number of 2D
scans of actual patients using medical equipment (with
3D spatial structure recovery) or a 3D scan of the surgery
site. Further, certain medical examinations (such as
measuring blood pressure and lipids, etc.) combined with
the patient’s basicinformation (such as gender, age, etc.)
as well as some medical experience may also be used
to collect the three-dimensional structural information
and the characteristics information.

[0087] In addition, the image data module 302 may al-
so configured to provide data model of an initial surgery
site for a particular illness that requires surgery. More
particularly, after the three-dimensional structural infor-
mation and the characteristics information is obtained, a
3D model of the surgery site can be built. With this 3D
model, spatial information and characteristics informa-
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tion on a particular iliness, e.g., a tumor or a hole on the
stomach, may be obtained and the 3D image of the par-
ticular iliness is combined with the 3D model of the sur-
gery site to set up the initial surgery site with a particular
illness.

[0088] Returning to Figure 3, virtual operation module
304 may be configured to process and control operating
pen 130 to realize virtual surgery operations based on
the operating pen 130. Figure 4 illustrates an exemplary
operating pen 130.

[0089] As shown in Figure 4, operating pen 130 may
include a housing 131, retractable head 132, a commu-
nication unit 133, a positioning unit 134, a force-feedback
unit 135, and retraction-sensing unit 136. Certain com-
ponents may be omitted and other components may be
added. For example, the operating pen 130 may also
include accessory components, such as batteries and
charging unit (not shown), etc., or the operating pen 130
may be modified or simplified depending on particular
applications.

[0090] Housing 131 may be in any easy-to-grip shape,
such as a pen-like shape, and can be made from any
appropriate materials, such as metal or plastic. Retract-
able head 132 is coupled to the housing 131 in a retract-
able fashion. A variety of retractable structures may used,
such as a spring based structure. Further, the top of the
retractable head 132 that touches the 3D display screen
is called the contact portion. The far end of the retractable
head 132 away from the housing 131 may have a cone
shape, and the tip of the cone may be used as the contact
portion of the retractable head 132, which is also called
the contact point of the operating pen 130.

[0091] The communication unit 133 may be electrically
coupled to the positioning unit 134, the force-feedback
unit 135, and the retraction-sensor unit 136 to facilitate
information exchange between the operating pen 130
and the 3D system controller 120. The information ex-
change may be carried out by using wireless communi-
cation means, such as Bluetooth and wireless USB,
and/or wired communication means, such as 12C and
USB, etc.

[0092] Positioning unit 134 is configured to detect in
real-time the position and gesture of the operating pen
130 in space, and to send the detected 3D position in-
formation to the communication unit 133 fortransmission.
The positioning unit 134 may include certain sensors,
such as motion trajectory sensors and gesture detection
sensors. For example, a gyro sensor may be used to
obtain motion trajectory data (e.g., position information
of the operating pen 130 in space), while an accelerom-
etermay be used to obtain the azimuth data (e.g., gesture
information of the operating pen 130). Other sensors may
also be used, such as a geomagnetic sensor.

[0093] Whenthe operatingpen 130isinaninitial state,
the initial position of the motion trajectory can be set to
the relative position of the positioning unit 134 (or other
units) in the reference system. The 3D positioning infor-
mation detected by the positioning unit 134 may include
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the 3D position information and the gesture information
and other calculated information, such as the 3D position
information of the tip of the operating pen 130 or inter-
mediate results calculated based on the 3D position in-
formation and the gesture information.

[0094] Force-feedback unit 135is configured to, based
on a force-feedback instruction received by the commu-
nication unit 133, perform actions to simulate a force
feedback, i.e., certain physical reaction to a user action.
For example, force-feedback unit 135 may include an
electro-mechanical module and, after receiving the force-
feedback instruction, simulate a vibration caused by
pressing a real button. The operator may then physically
feelthe operations on the 3D interface, e.g., animmersive
feeling. The electro-mechanical module may be an elec-
tric vibration motor, an artificial muscle membrane, or
any other vibration-simulating device.

[0095] Retraction-sensing unit 136 is configured to de-
tect in real-time the retraction length of the tip of the op-
erating pen 130 (i.e., the retreated length of the retract-
able head 132) and to send the detected retraction infor-
mation to the communication unit 133 for transmission.
The retraction-sensing operation may be implemented
by a pressure sensor.

[0096] For example, the retractable head 132 may in-
clude the tip of the operating pen 130 and an elastic de-
vice coupled between the tip and the pressure sensor,
such as a spring. When the retraction length of the tip of
the operating pen 130 changes, the pressure on the pres-
sure sensor by the elastic device also changes, and the
retraction-sensing unit 136 may then convert the pres-
sure information into a corresponding electrical signal
and send the converted information to the communica-
tion unit 133 for transmission. Thus, the retraction length
of the retractable head 132 of the operating pen 130 can
be determined based on the value of the electrical sig-
nals. Of course, other detection structures may also be
used, such as a photoelectric detector.

[0097] Returning to Figure 3, in operation, virtual op-
eration module 304 may perform certain processes to
process data from operating pen 130 (e.g., the 3D posi-
tion information and the gesture information of the oper-
ating pen 130) and control the operating pen toimplement
the virtual surgery operations. In certain embodiments,
more than one operating pens 130 may be used to sim-
ulate more than one surgery devices used by the user
simultaneously. Figure 5 illustrates exemplary steps or
processes performed by the virtual operation module 304
(or together with the operating pen 130). These steps or
processes are listed without any particular order or se-
quence, and certain step(s) or process(es) may be op-
tional.

[0098] As shown in Figure 5, when used for medical
virtual surgery, an operating mode may be determined
prior to the start of the virtual surgery (502). For example,
the operating pen 130 may be pre-configured into a de-
sired surgery device, i.e., a surgical instrument. Figure 6
illustrates an exemplary pre-configuration of the operat-
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ing pen 130.

[0099] As shown in Figure 6, when pre-configuring the
operating pen 130 into a surgery device, a surgery device
shape is determined. The shape of the surgical instru-
ment or surgery device may include various types of scal-
pels, various types of surgery tweezers, and various
types of surgical hemostat, etc.

[0100] At the same time, the surgery device size may
also be determined. The size of the surgery device may
refer to size of virtual surgery device after zoom-in or
zoom-out operations based on the needs of various sur-
gery scenes. For example, when minimally invasive sur-
gery is simulated, a zoom-in operation is applied to the
surgical site, the size of the surgery device may also need
to be zoomed in to appear similar to the actual surgery.
The pre-configured surgery device (with the shape and
size) is displayed to the user during the virtual surgery
as the surgery device 140 (Figure 2).

[0101] Returning to Figure 5, when the operating pen
130is used by the user and the operating pen 130 touch-
es the 3D display screen, the coordinates of operating
pen contact point on the display screen may be obtained
in real-time (504). Figure 7 illustrates an operating pen
contract point in an XYZ three-dimensional coordinate
system.

[0102] As shown in Figure 7, when the operating pen
130 touches the display screen at the contact point C,
the plane coordinates of the contact point C can be ob-
tained using a touch-sensing device of the 3D display
screen in real-time. If the plane of the display screen is
defined as a plane with z=0 in the spatial coordinate sys-
tem, the contact point C can also be represented as spa-
tial coordinates.

[0103] Further, referring to Figure 5 and Figure 7, using
a sensing device on the operating pen 130 (e.g., a gyro-
scope or a geomagnetic sensor) or other means (e.g.,
monitoring camera), the spatial maneuvering angle of
the operating pen 130 may be obtainedin real-time (506).
For example, the spatial maneuvering angle of the oper-
ating pen 130 may be determined as the angles of the
operating pen with respect to the x, y, z-axis.

[0104] Further, using a rotation sensing device on the
operating pen 130 (e.g., a gyroscope) or other means, a
rotation operation of the operating pen 130 may be de-
termined (508). For example, when the operating mode
of the operating pen 130 is a scalpel with the fixed size
and shape, the blade facing direction is set as the initial
direction of the scalpel blade, rotating the operating pen
130 can change the facing direction of the scalpel.
[0105] In addition, based on the sensed contacting
force at the contact point C between the operating pen
and the 3D display screen, the degree of retraction of the
operating pen 130 may be calculated in real-time (510).
The degree of retraction (or the retraction value) of any
point on the operating pen 130 may be represented as
the value of the Z-coordinate value of that point. For ex-
ample, the larger the contact force (or feedback force) at
point C, the smaller the Z-coordinate value of that point,
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i.e., farther recessing from the 3D display screen. Simi-
larly, the smaller the contacting force at point C, the larger
the Z-coordinate value of that point, i.e., closer to the 3D
display screen. When there is no contacting force or the
contact force is below a predetermined threshold, the
virtual surgery device does not appearinthe virtual scene
on the display screen. When there is contacting force or
the contact force is above a predetermined threshold,
the virtual surgery device is displayed on the display
screen based on the degree of retraction. The contacting
force or feedback force may be obtained based on apres-
sure-sensitive device on the display screen, or based on
retraction ratio of the operating pen 130, etc.

[0106] Further, the operating pattern of the virtual sur-
gery device may be controlled by force feedback from
one or more predetermined areas of the operating pen
130 (512). For example, one or more button (or virtual
buttons) may be configured on the operating pen oper-
ating pattern. For the actions of "clamped” and "open" of
a surgical tweezers, a virtual button of "open™ may be
implemented. When the "open” button is pressed, the
virtual surgery device (i.e., a virtual surgical tweezers)
may execute the "open” operation. The speed and time
is related to the force and time when pressing the "open”
button. Further, a "clamped” virtual button can also be
implemented. When the "clamped” button is pressed, the
virtual surgery device executes the "clamped” operation.
The speed and time is related to the force and time when
pressing the "clamped” button. Of course, the "open” and
"clamped" operations cannot be performed without limi-
tation, and may be restricted by a maximum open angle
and clamping angle boundary control. These virtual but-
tons may be automatically switched according to the op-
erating mode of the operating pen 130.

[0107] The operating force intensity of the surgery de-
vice may also be controlled by force feedback from a
predetermined area of the operating pen 130 (514). For
example, if the operating mode of the operating pen 130
is a scalpel, the force intensity for cutting fat tissue with
the scalpel is different from the force intensity for cutting
a bone structure. The degree of how firmly the user is
holding the operating pen 130 at the predetermined area
can indicate the force intensity of using the scalpel, and
the force feedback from the predetermined area is also
in proportional to the force applied on the scalpel.
[0108] Further, the operating pen 130 may have a hap-
tic feedback device. The haptic feedback device may be
controlled to give a haptic feedback corresponding to an
interaction between the virtual surgery device and the
3D contents of the surgery target or surgery site (516).
For example, ifthe virtual scalpel accidentally cuts to the
bone structure when cutting the fat tissue, the operating
pen 130 may vibrate to give a hapticfeedback to the user.
[0109] Returning to Figure 3, the 3D system controller
120 also include a 3D display module 306 configured to
control 3D display functions of the 3D training system
100 during initial configuration and during run-time oper-
ation. For example, the 3D display module 306 may im-
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plement a 3D display requiring wearing special glasses,
a 3D display requiring separate spectacles for the left
and right eyes, afixed-point autostereoscopic 3D display
or a tracking-enhanced autostereoscopic 3D display, or
a holographic 3D display, etc. For illustrative purposes,
an autostereoscopic 3D display with eye-tracking is used
herein.

[0110] The 3D display module 306 may include various
modules and units to realize these 3D display functions.
Figure 8illustrates an exemplary 3D display module 306.
[0111] As shown in Figure 8, the 3D display module
306 may include a 3D display scene control module 810,
a 3D display control module 820, and a 3D rendering
module 830. The 3D display scene control module 810
may include a parallax control unit 811, a scene rotation
and shift unit 812, a zoom-in and zoom-out unit 813. The
3D display control module 820 may include a head (eye)
tracking unit 821 and a player unit 822. The 3D rendering
module 830 may include a surgery site rendering unit
831, a surgery device operation rendering unit 832, and
a surgery operation scenario rendering unit 833. Certain
modules/units may be omitted and other modules/units
may be included.

[0112] The 3D display control module 820 may be con-
figured to control display of 3D images. For example,
because the 3D display contents in the medical training
system are all virtual (i.e., recessed from the display
screen), including surgical site and surgical devices, the
3D display control module 820 may use motion parallax
to achieve holographic effect. That is, based on the spa-
tial positions of the left eye and the right eye obtained by
the head-tracking unit 821, and the left image and the
right image respectively for the left eye and the right eye
can be calculated by the 3D display control module 820
based on the spatial positions of the left eye and the right
eye. The left image and the right image may represent
the projection of the spatial scene information of the sur-
gery site and the surgery device according to the view
angles of the left eye and the right eye, respectively.
[0113] The calculated left image and the right image
are sent to the player unit 822 in real-time to be arranged.
The player unit 822 may be a two-image (i.e., the left
image and the right image) player or may be a multi-
image player. The images are arranged in such a way to
implement the holographic effect, i.e., different contents
can be displayed when the user views from different an-
gles.

[0114] The 3D display scene control module 810 may
be configured to control the display ofthe operation scene
in real-time, such as the display of the surgery site and
the surgery device. For example, parallax control unit
811 may control the degree of recessing and/or protrud-
ing of the 3D display contents. The scene rotation and
shift unit 812 may determine the rotation and/or shifting
of the display scene based on the requirement of the
virtual surgery, and to control the rotation and/or shifting
of the 3D display contents accordingly. Further, the
zoom-in and zoom-out unit 813 may determine a scaling
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factor for zoom in orzoom out of the display scene based
on the surgery site in the virtual surgery, and to control
the zoom in or zoom out of the surgery scene. At the
same time, the zoom-in and zoom-out unit 813 may also
apply the same scaling factor to zoom in or zoom out the
surgery device as to match the surgery site.

[0115] Further, the 3D rendering module 830 may be
configured to render images with special effects of virtual
operations. For example, the surgery site rendering unit
831 may render spatial images of the surgery site under
the virtual surgical operation in real-time. The surgery
device operation rendering unit 832 may render spatial
images of the surgery device with particular operating
mode and operating condition.

[0116] The surgery operation scenario rendering unit
833 may render spatial images of certain operational sce-
narios during the user interaction (i.e., the virtual sur-
gery). For example, the surgery operation scenario ren-
dering unit 833 may render spatial images of an acciden-
tal event during the 3D operation. That is, when the op-
erating pen or the surgery device interact with the 3D
display contents during a virtual surgery, certain unex-
pected contact between the surgery device and the 3D
display contents may trigger certain events or accidental
events that need to be rendered and displayed to the
user.

[0117] For example, if the operating mode of the op-
erating pen 130 is a scalpel, during the virtual surgery,
the 3D rendering module 830 may detect that the blade
of the virtual scalpel cuts a blood vessel, i.e., the spatial
coordinates of the blade of the scalpel overlap with the
spatial coordinates of the blood vessel. After detecting
such overlapping, the 3D rendering module 830 may trig-
ger an accidental event, and the surgery operation sce-
nario rendering unit 833 may render spatial images of
the operating scenario of the blood vessel being cut, such
as shape and color changes surrounding the blood ves-
sel to simulate the effects of the damaged blood vessel.
[0118] Returning to Figure 3, the 3D system controller
120 may also include a control module 308 configured
to control operations of modules with the 3D system con-
troller 120 and/or other modules and devices within the
training system 100. That is, the control module 308 may
perform certain processes to implement the virtual sur-
gery functions (or other training functions) of the 3D train-
ing system 100. Figure 9 illustrates an exemplary oper-
ation process 900 consistent with the disclosed embod-
iments.

[0119] As shown in Figure 9, at the beginning of the
process 900, the 3D training system 100 may initialize a
virtual medical training session (902). Specifically, the
3D training system 100 may obtain a userinputto request
start of a medical training session, such as a virtual sur-
gery operation. The user may also input a choice of the
surgery target, surgery site, and surgery conditions, etc.
[0120] After receiving the user inputs, the 3D training
system 100 may obtain the 3D display contents of the
surgery target, surgery site, and surgery conditions, etc.,
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and may also display the 3D display contents to the user
(as a medical object). At the same time, the 3D training
system 100 may obtain user configuration of the operat-
ing pen 130, such as the operating mode, operating pat-
tern, and other configurations of the operating pen 130
such that the operating pen 130 can be configured into
a desired surgery device.

[0121] Aftertheinitialization, the user may startthe sur-
gery session by operating the operating pen 130 and to
interact with the 3D display contents of the 3D training
system 100. The 3D training system 100 may obtain the
user interaction input (904). For example, the 3D training
system 100 may obtain various position, force feedback,
and spatial information from the operating pen 130 (e.g.,
the communication unit 133), and may obtain various co-
ordinates of the display screen on the contact point be-
tween the operating pen 130 and the 3D display screen.
[0122] The medical training session may use 3D dis-
play contents recessed from the 3D display screen, and
the user may use the touch operation of the operating
pen 130 to perform various operations within the virtual
medical operation. During touch operations, the top of
the operating pen 100 touches the display screen and
the degree of the retraction may be determined by the
3D training system 100, along with posture and other
spatial information of the operating pen 130.

[0123] More particularly, the 3D training system 100
may determine the operating mode of the operating pen
130, real-time coordinates of the contact point between
the operating pen 130 and the display screen, real-time
spatial operation angles of the operating pen 130, retrac-
tion values and force feedback of the operating pen 130,
operating patterns of the virtual surgery instrument or
device, operating force intensity of the surgery device,
and hapticfeedback of the surgery device. Based on such
information, the 3D training system 100 may calculate
spatial position and state information of the surgery de-
vice.

[0124] Forexample, if the operating mode is a scalpel,
the spatial positions of various portions of the scalpel can
be calculated, including spatial posture and the facing
direction of the blade of the scalpel, etc. A virtual scalpel
may then be displayed as recessed from the 3D display
screen and following further user interactions based on
the operating pen 130. The operating patterns, force in-
tensity, and force feedback can also be used to calculate
the user’s operating strength and speed, etc.

[0125] Further, based on the user interaction and the
3D display contents of the surgery site, the 3D training
system 100 may determine an operation consequence
(906). Such operation consequence may include a nor-
mal surgical operation caused by the user interaction
(i.e., operating the surgery device) and may also include
an accidental surgical operation caused by the user’s
unintentional interaction (i.e., accidently cutting other tis-
sues). The operation consequence may be associated
with various images and other medium data, such as
sound. The various images and other medium data may
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be retrieved and presented to user subsequently.
[0126] To present the operation consequence to the
user, the 3D training system 100 may render 3D images
of the operation consequence (908). For example, the
3D training system 100 may render 3D images of a sur-
gery result of a surgery site based on the 3D images of
the surgery site and the operation consequence. After
the 3D images are rendered, the rendered 3D images
may be displayed to the user on a 3D display screen
(910).

[0127] Further, the 3D training system 100 may deter-
mine whether the virtual training session is completed
(912). If the 3D training system 100 determines that the
virtual training session is not completed (912; no), the
process continues from 904. On the other hand, if the 3D
training system 100 determines that the virtual training
session is completed (912; yes), the 3D training system
100 may optionally further display results of the virtual
training session to the user (914), including results of the
surgery operation and/or statistical data of the virtual
training session performed by the user.

[0128] By using the disclosed systems and methods,
many new 3D user interaction and training applications
can be implemented. The user can have a more realistic
experience when interacting or control the 3D medical or
other training programs. Other advantageous applica-
tions, modifications, substitutions, improvements are al-
so obvious to those skilled in the art.

Claims

1. A method for a 3D virtual training system including
a 3D display screen and an operating device, com-
prising:

initializing a virtual medical training session to
be displayed on the 3D display screen, 3D dis-
play contents including at least a 3D virtual im-
age of a surgery site;

obtaining user interaction inputs via the operat-
ing device and the 3D display screen, and dis-
playing on the 3D display screen a virtual sur-
gery device and a virtual surgery operation on
the surgery site by the virtual surgery device;
determining an operation consequence based
on the user interaction inputs and the surgery
site;

rendering the operation consequence based on
the surgery site and effects of the virtual surgery
operation; and

displaying 3D virtual images of the rendered op-
eration consequence on the 3D display screen.

2. The method for a 3D virtual training system accord-
ing to claim 1, wherein obtaining user interaction in-
puts via the operating device and the 3D display
screen includes:
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configuring an operating mode of the operating
device so as to adjust at least one of a shape,
a type, and a size of the virtual surgery device
on the 3D display screen.

The method for a 3D virtual training system accord-
ing to any one of the previous claims, wherein ob-
taining user interaction inputs via the operating de-
vice and the 3D display screen includes:

determining a spatial position of a contact point
between an operating device and the 3D display
screen;

determining spatial maneuvering angle of the
operating device; and

determining a rotation operation of the operating
device

and/or obtaining user interaction inputs via the
operating device and the 3D display screen fur-
ther includes:

sensing a contacting force at a contact point be-
tween the operating device and the 3D display
screen; and

calculating a degree of retraction of the operat-
ing device with respect to the 3D display screen
based on the contacting force.

The method for a 3D virtual training system accord-
ing to claim 3, further including:

setting a threshold for the contacting force;
when the contacting force is above the thresh-
old, displaying the virtual surgery device on the
3D display screen based on the degree of re-
traction.

The method for a 3D virtual training system accord-
ing to any one of the previous claims, wherein ob-
taining user interaction inputs via the operating de-
vice and the 3D display screen further includes:

controlling an operating pattern of the virtual sur-
gery device or an operating force intensity based
on force feedback from one or more predeter-
mined areas of the operating device.

The method for a 3D virtual training system accord-
ing to any one of the previous claims, wherein ren-
dering the operation consequence based on the sur-
gery site and effects of the virtual surgery operation
further includes:

determining a scaling factor for a display scene
of the virtual surgery operation based on the sur-
gery site;

using the scaling factor to control the display
scene and a zoom-in or zoom-out operation on
the virtual surgery device such that the virtual

EX1002 - Page 190



17 EP 2 755 194 A1 18

surgery device matches the display scene.

The method for a 3D virtual training system accord-
ing to any one of the previous claims, wherein de-
termining an operation consequence based on the
user interaction inputs and the surgery site further
includes:

determining the spatial position of the virtual sur-
gery device based on the userinteraction inputs;
determining a spatial position of the surgery site
corresponding to the virtual surgery device;
comparing the spatial position of the virtual sur-
gery device and the spatial position of the sur-
gery site;

triggering an operation event based on a com-
paring result; and

determining the operation consequence of the
operation event.

The method for a 3D virtual training system accord-
ing to any one of the previous
claims, wherein the display contents further include:

statistic data of the virtual surgery operation and
results of the medical training session.

A 3D virtual training system, comprising:

a 3D display screen;

a 3D system controller;

an operating device coupled to the 3D system
controller to exchange interaction data,
wherein the 3D system controller includes an
image data module, a virtual operation module,
a 3D display module, and a control module;
the image data module is used to initialize a vir-
tual medical training session to be displayed on
the 3D display screen, 3D display contents in-
cluding at least a 3D virtual image of a surgery
site;

the virtual operation module is used to obtain
user interaction inputs via the operating device
and the 3D display screen, to process the user
interaction inputs for displaying on the 3D dis-
play screen a virtual surgery device and a virtual
surgery operation on the surgery site by the vir-
tual surgery device, and to determine an oper-
ation consequence based on the user interac-
tion inputs and the surgery site;

the 3D display module is used to render the op-
eration consequence based on the surgery site
and effects of the virtual surgery operation, 3D
virtual images of the rendered operation conse-
quence being displayed on the 3D display
screen; and

the control module is used to configure and con-
trol the image data module, the virtual operation
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module, and the 3D display module.

10. The 3D virtual training system according to claim 10,

wherein the virtual operation module is used to:

configure an operating mode of the operating
device so as to adjust at least one of a shape,
a type, and a size of the virtual surgery device
on the 3D display screen.

11. The 3D virtual training system according to any one

of the claims 9 - 10, wherein the virtual operation
module is used to perform at least one of:

determining a spatial position of a contact point
between an operating device and the 3D display
screen;

determining spatial maneuvering angle of the
operating device; and

determining a rotation operation of the operating
device.

12. The 3D virtual training system according to any one

of the claims 9 - 11, wherein the virtual operation
module is used to:

sense a contacting force at a contact point be-
tween the operating device and the 3D display
screen; and

calculate a degree of retraction of the operating
device with respect to the 3D display screen
based on the contacting force

and / or the virtual operation module is used to:

set a threshold for the contacting force; and
when the contacting force is above the
threshold, display the virtual surgery device
on the 3D display screen based on the de-
gree of retraction.

13. The 3D virtual training system according to any one

of the claims 9 - 12, wherein the virtual operation
module is used to:

determine a scaling factor for a display scene of
the virtual surgery operation based on the sur-
gery site;

use the scaling factor to control the display
scene and a zoom-in or zoom-out operation on
the virtual surgery device such that the virtual
surgery device matches the display scene

14. The 3D virtual training system according to any one

of the claims 9 - 13, wherein the virtual operation
module is used to:

determine the spatial position of the virtual sur-
gery device based onthe userinteraction inputs;
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determine a spatial position of the surgery site
corresponding to the virtual surgery device;
compare the spatial position of the virtual sur-
gery device and the spatial position of the sur-
gery site; 5
trigger an operation event based ona comparing
result; and
determine the operation consequence of the op-

eration event.
10

15. The 3D virtual training system according to any one
ofthe claims 9 - 14, wherein the 3D displayis used to:

display statistic data of the virtual surgery oper-
ation and results of the medical training session. 76
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METHODS AND SYSTEMS FOR PROVIDING
HAPTIC FEEDBACK FOR VIRTUAL 3D OBJIECTS

CROSS-REFERENCE TO RELATED APPLICATION
[0001] The present application is a non-provisional filing of, and claims benefit under 35
US.C. §119(e) from, U.S. Provisional Patent Application Serial No. 62/201,954, entitled
“Methods and Svstems [or Providing Haptic IFeedback for Virtual 31 Objects™, filed August 6,

2015, the entire disclosure of which is incorporated herein by reference

BACKGROUND
[0002] Recenily, individuals® interest has increased for capluring and having available full
three-dimensional (3D) reproductions of objects and scenes meaningful to these individuals.
Such an object may not be adequately represented using only photography or other conventional
two-dimensional techniques. Obtaining such objects for individual possession and use may not

be possible for any number of reasons, such as budget and/or physical-space restrictions.

SUMMARY
|0003] Described herein are vanous embodiments for cnabling realistic haptic feedback for
virtual 3D objects. Instead of flat marker images traditionally used for camera registration in
augmented reality, various embodiments described herein use a flat relief surface upon which a
virtual object is augmented. The reliel surface provides a compressed 3D representation of a
virtual scene (o be augmented, and depth information may be conveyed by repreducing correct
object placement, motion parallax, occlusions, and shadows (among other examples) as il the

object were in its [ull 3D shape.

[0004] Tn an exemplary method, a proxy surface is associated with a virtual object. An
augmented reality system operates 1o detect a position of a first touch point at which a user is
touching the proxy surface. The system maps the first touch point to a first corresponding point
on the virtual object. A first position of the virtual object is determined such that the first touch
point is in alignment with the first corresponding point on the virtual object. The virtual object is

displayed at the first determined position on an augmented reality display.

[0005] The position {and/or orientation) of the virtual reality object may move in response to a
change in the point at which the user is touching the proxy surface. Afler displaving the virtual
object at the first determined position, the system may detect a position of a sccond touch point

at which the user is subsequently touching the proxy surface. The second touch point is mapped

-
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to a second corresponding point on the virtual object, and a second position of the virtual object
is determined such that the second touch point is in alignment with the second corresponding
point on the virtual object. The virtual object 1s then displayed at the second determined position

on the augmented reality display.

|0006] In some cmbodiments, an augmented reality system is provided that comprises a finger
detector operative 1o delect a position of a touch point at which a user is touching a proxy
surlace, where the proxy surface is associated with a virtual object. An augmented reality scene
manager is provided thal 1s operative (i) to map the touch point 10 a corresponding point on the
virtual object, and (ii) to determine a position of the virtual object such that the touch point is in
alignment with the corresponding point on the virtual object An augmented reality display, such
as an augmented reality headset, is operative to display the virtual object at the determined
position. The proxy surface may be a touch sensitive surface and may thus operate as a

component of the finger detector.

|0007] Using systems and methods disclosed herein, a user touching the proxy surface may
have the sensation of touching a fully-dimensioned 3D object instead of a surface with only
compressed depth information. Use of such a relief surface enables the recording of 31 objects
as relatively flat prints, making them casy to store and manage while still providing a full hapto-

visual 3D representation.

BRIEF DESCRIPTION OF THE DRAWINGS
|0008] FIG. 1 is a schematic flow diagram illustrating a mcthod performed in an exemplary

embodiment.

|0009] FIG. 2 is a schematic illustration of the gencration of proxy surfaces in accordance with
some embodiments.

[0010] FIGs. 3A-3B are schematic views illustrating steps in the use ol a haptic [eedback
method in accordance with some embodiments, in which a virtual cbject has a generally

spherical form and the corresponding proxy surface has a generally arcuate cross section

[0011] FIGs. 4A-4C are schematic views illustrating steps in the use ol a haptic leedback
method in accordance with some embodiments, in which a virtual object has a generally cube-

shaped [orm, and the corresponding proxy surface has a generally pyramidal shape.

[0012] FIGs. 5A-5B are schemaiic views illustrating steps in the use ol a haptic [eedback

method in accordance with some embodiments, in which a virtual object is a geological [eature

2.
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such as a mountain, and the corresponding proxy surface is a depth-compressed reproduction of

the virtual geometric feature.

|0013] FIGs. 6A-6B arc schematic views illustrating steps in the use of a haptic feedback
mcthod in accordance with some embodiments, in which a virtual object is a geological feature
such as a mountain, and the corresponding proxy surface is a depth-compressed and length-

compressed reproduction of the virtual geometric leature.

|0014] FIG. 7 is a schematic side view of an embodiment in which the proxy surface is a

reconfigurable surface gencrated using a pin array.

[0015] FIG. 8 is a message flow diagram illustrating steps performed in an exemplary

cmbaodiment.
[0016] FIG. 9is a [Tow chart illustrating an exemplary method of providing haptic feedback.

|0017] FIG 10 is a functional block diagram of a wireless transmit/receive unit (WTRLU) that

may be employed as an augmented reality or virtual reality display device in some embodiments.

DETAILED DESCRIPTION

Overview of an Exemplary Embodiment.

[0018] FIG. 1 depicts an example operation ol an augmenied-reality system for providing a
hapto-visual rendering of a three-dimensional object, in accordance with at least one
emboediment. As shown, the system in step 102 captures or generates a 3D model of an object
104 and stores 3D object data in object data storage 106, The system in step 108 gencrates a
depth-compressed 3D model based on the 3D object data. The depth-compressed 3D model may
be a relief 3D model. Data describing the relief 3D model may be stored in the object data
storage 106, In step 110, a proxy surface 112 is generaled based on the depth-compressed 3D
model. The generation of the proxy surface may be performed by various known manufacturing
or prototyping techniques, such as 3D printing, molding, 2.5D printing {e.g. as demonstraled by
Casio) and the like. Alternatively, the physical reliel object may be generated by reconliguring a

configurable surface such as a pin array surface.

[0019] During use of an exemplary svstem, a user 114 is equipped with an augmented reality
(AR) or virtual reality (VR) display device, such as augmented realily headset 116. In step 118,
3D data and reliel mapping data are provided to the headsetl 116 fo enable real-time augmented
reality visualization. Using techniques discussed in greater detail below, the user touches the
proxy surface 112, and the display device renders an image of the 3D object 104 such that a

3
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surface of the virtual 3D object is in alignment with the portion of the proxy surface 112 being
touched by the user. [n this way, the user is given the sensation of touching a [ully-dimensioned
version of object 104 while in fact he is touching only proxy surlace 112, which may be

compressed in at least one dimension (such as depth) as compared to the object 104

|0020] FIG. 2 illustrates examples of 3D objects and corresponding proxy surfaces. As
examples, a generally spherical 31 object 202 may be represented by a proxy surface 204 that
has a generally arc-shaped cross section. A generally cubic 3D object 206 may be represenied by
a proxy surlace 208 with a truncaled pyramid shape. Specifically, a top surface 210a of the cubic
object 206 may be represented in the proxy surface 208 by a central surface 210b, and a side

surface 212a of the cubic objeet may be represented by lateral surface 212b of the proxy surface

[0021] A 3D object 214, which may be a model of a geclogical feature such as a mountain,
may be represented by a proxy surface 216 in which the vertical dimension (or depth) is
compressed relative to the 3D object. Similarly, a 3D object 218, which has the shape of a
truncated icosahedron (or is generally soccer-ball shaped), may be represented by a proxy

surface 220 that is a depth-compressed version of the same shape.

[0022] Using the techniques described herein, the augmented-reality system generates and
stores a compressed 300 model based on the obtained 3D model of the object. In some
embodiments, gencrating the compressed 3D model includes gencrating a non-linear
compression of the depth component of the obtained 3D model. The system may gencrate the
compressed 3D model so as to maximize prescrvation of features relevant for tactile fecdback,

and possibly to prioritize prescrvation of these features over preservation of visual features.

|0023] If the object is a virtual object (e.g., an objeet rendered using a computer-based 3D
drawing application), then the system may obtain the 3D model by, for example, clectronically
obtaining a digital representation of the virtual object. If the object is a physical object, then the
system may obtain the model using an RGB-D sensor, optical 3D recoenstruction techniques

based on multiple 2D images, and/or other techniques known o those of skill in the art.

|0024] FIGs. 3A-3B illustrate the use of exemplary ecmbodiments to provide haptic feedback
during rendering of a generally spherical virtual object 308 A user touches a proxy surface 302
(depicted in cross-seetion) with his finger 304, The point at which the user’s finger contacts the
proxy surface 302 is touch point 306 The touch point 300 of the proxy surface 302 maps to a
corresponding point on the surface of the virtual object 308, The virtual object 308 1s rendered
(e.g. on the user’s augmented reality headset) such that the corresponding point on the surface of
the virtual object 308 appears in alignment with the touch point 306.

4
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|0025] As illustrated in FIG. 3B, the position (and in this embodiment, the orientation) of the
virtual object 308 is changed in response to the user touching the proxy surface 302 at a second
touch point 310, The second touch point 310 on the proxy surlace 302 maps to a second
corresponding point on the surface of the virtual object 308. The virtual object 308 1s rendered
such that the second corresponding point on the surface ol the virfual object 308 appears in
alignment with the second touch point 3100 [n some embodiments, as illustrated in FIG 3A and
3B, the virtual object may be rotated such that the surface of the virtual object is substantially
tangent to the proxy surface at the current touch point (e.g. by orienting normal vectors to be

substantially parallel to onc another).

|0026] In an exemplary use case, the virtual object 308 is a globe representing, ¢ g, the carth,
and the proxy surface 302 is smooth in arcas that map to relatively smooth geological regions
(c.g. the oceans) and the proxy surface 302 1s rough in areas that map to relatively rugged

geological regions (e g mountain ranges).

[0027] FIGs. 4A-4C illustrate the use of exemplary embodiments to provide haptic feedback
during rendering of a generally cubic virtual objeet 408, [n the illustration of FIG. 4A, a user
touches a proxy surface 402 (depicted in cross-section) with his finger 304 The point at which
the user’s finger contacts the proxy surface 402 1s touch peint 406, The touch point 406 of the
proxy surface 402 maps (o a corresponding point on the surface of the virtual object 408, The
virtual object 408 is rendered (e.g. on the user’s augmented reality headset) such that the
corresponding point on the surface of the virtual object 408 appears in alignment with the touch

point 406.

[0028] In the illustration of FIG. 4B, the user touches the proxy surface 402 with his finger 304
at a new touch point 410. The touch point 410 of the proxy surface 402 maps to a corresponding
point on the surface of the virtual object 408. The virtual object 408 is rendered such that the
corresponding point on the surface of the virtual object 408 appears in alignment with the touch
point 406 1n some embodiments, as illustrated in FIGs. 4A and 4B, the virual object may be
rotated such that the surface of the virtual objeet is substantially tangent to the proxy surface at

the current touch point.

[0029] In the illustration of FIG. 4C, the user touches the proxy surface 402 with his finger 304
al a new touch point 412 on an edge between two faces of the proxy surface. The touch point
412 of the proxy surface 402 maps to a corresponding point on the surface of the virtual ebject
408, in this case along an edge of the virual object. The virtual object 408 is rendered such that
the corresponding point on the surface of the virtual object 408 appears in alignment with the
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touch point 406 A user viewing virtual object 408 may thus be given the sensation of touching

an edge of the virtual object 408 when in [act he is touching an edge of the proxy surface 402,

|0030] FIGs. SA-5B illustrate the use of exemplary embodiments o provide haptic feedback
in a casc in which the virtual object 508 is a model of a geological feature such as a mountain,
and the corresponding proxy surface 502 (illustrated in cross-section) is a depth-compressed
reproduction of the virtual geometric leature. In the embodiments of 5A-513, the proxy surface
has the same scale along the horizontal dimensions (XY dimensions) bul is compressed in scale

in in vertical dimension (7 dimension) relative to the virtual object 508,

|0031] In the illustration of FIG. SA, the user touches the proxy surface 502 with his finger 304
al touch point 506. The touch point 506 of the proxy surface 502 maps lo a corresponding point
on the surface of the wvirtual object 508, The virtual object 508 is rendered such that the
corresponding point on the surface of the virtual object 508 appears in alignment with the touch
point 506, In the illustration of TTG. 5B, the user touches the proxy surface 502 with his finger
304 at a new touch point 510 The new touch point 510 of the proxy surface 502 maps to a
corresponding point on the surface of the virtual object 508, The virtual object 508 is shifted
upward such that the corresponding point on the surface of the virtual object 508 appears in
alignment with the touch peint 510 In some embodiments, as illustrated in FIGs. SA and 5B, the
virtual ebject is not rolated to accommodate difTerent touch points. Instead, the vertical position
of the virtual object (in the 7 dimension) is shifled such that the virtual object aligns with the
proxy surface. In some embodiments, the shift to align the virtual object with the touch point is

performed along a different direction (e.g. in a horizontal direction).

[0032] TIGs. 6A-61 illustrate the use of exemplary embodiments to provide haptic [eedback
in a case in which the proxy surface 602 that represents a virtual object 608 is compressed along

more than one dimension relative to the virtual object.

|0033] Specifically, in the illustration of FIG. 6A, the user touches the proxy surface 602 with
his [inger 304 at touch point 606, The touch point 606 of the proxy surlace 602 maps to a
corresponding point on the surface of the virtual object 608. The virtual object 608 1s rendered
such that the corresponding point on the surface of the virtual object 608 appears in alignment
with the touch point 606, In the illustration of T1G. 6B, the user touches the proxy surlace 602
with his linger 304 al a new touch point 610. To align the virtual object 608 with the new touch
point 610, the virtual object €08 is moved not only upward but alsoe to the right (as compared to
the position of virtual objeet 608 in FIG. 6A). The user is thus given the impression that he is

touching an objcct (608) that is much larger than the proxy surface 602 that he is actually
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touching. This allows for the storage of relatively small objects (or the use of a relatively small

configurable surface) to provide the experience of touching a relatively large object.

|0034] An exemplary configurable surface 702 is illustrated in FI1G. 7. In the example of FIG.
7. the configurable surface 702 is a pin array. In the pin array, a plurality of pins 706 are
positioned by respective actuators 708 to provide a desired form to the configurable surface 702
The actuators 708 may be driven by a pin array controller 710 to conlorm to a desired shape.
Although only one row ol pins and actuators is illustrated in FIG. 7, it should be understood that
the pin array may be a two-dimensional pin array with a plurality of rows. In some
embodiments, the configurable surface 702 may be touch sensitive, and the pin array controller

710 may determine the location of a touch point on the surface

[0035] Tn various embodiments, the virtual objects can be viewed using a virtual reality or
augmented-reality device such as a smartphone or other mobile device, an optical and/or video
see-through head-mounted display, a tablel computer, a personal computer, and/or any other
device capable of displaying such 3D renderings. While augmenting the virtual object in
alignment with the proxy surface, the proxy surface provides haptic feedback approximating

physical shape of the original object

Fxample Operation.

[0036] FIG. 7 is a sequence diagram ol an example operation of an augmented-reality system,
in accordance with at least cne embodiment. The illustrated sequence may be performed one or

more times while the augmented-reality system is in use (e.g., by a user).

|0037] As shown in FIG. 7, an RGB-D scnsor 702 capturcs RGB-D data from the proxy
surface and the area surrounding the proxy surface, and provides the data 704 to a camera
tracking module 706, an occlusion volume detector 708, a [inger-location detector 710, and an
image buffer 712 (which may be part of a rendering module, e.g. for use with video see-through

augmented reality).

[0038] The camera-tracking module 706 provides camera position and orientation information
714 (relative {o the proxy surlace) to an augmented-reality scene manager 716, Camera tracking
can be implemented using a marker-based approach and/or a markerless-based approach, among
other augmented-reality tracking methods known Lo those of skill in the art.

|0039] The occlusion volume detector 708 analyses depth information reccived from the RGB-

D sensor 702 and generates 31 volumes thal approximate the volume of any objects that may
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overlap or be in front of (or behind) the virtual element augmented on top of the relief. These

generated 3D volumes 716 are then provided to the augmented-reality scene manager 716.

|0040] The finger-location detector 710 analyses data 704 received from the RBG-D sensor in
order to detect the locations of a user’s finger on the relief. The detected finger location 720 is

then provided to the augmented-reality scenc manager 716.

|0041] The augmented-reality scene manager 716 combines information received from the
camera-tracking module 700, the occlusion-volume detector 708, and the finger-location

detector 710 together with a description of the virtual 3D object.

[0042] Initially, the augmented-realily scene manager translates both the detected finger
location and a description of the proxy surface into common coordinates based on data (cg,
camera posc information 714) received from the camera-tracking module 706, A point at which
the user is touching the proxy surface can then be identified. In alternative embodiments,
location of a finger touch on the proxy surface may be determined using other techniques, such

as with the use ol a touch-sensitive proxy surface,

|0043] The augmented-reality scene manager 716 translates the virtual object so that it
corresponds with the touch point at which the user is touching the proxy surface. If the user is
touching a single point on the proxy surface, the augmented-reality scene manager may translate
the virtual object along an axis perpendicular to the reliel surface so that the corresponding point
on the proxy surface matches the point on the virtual object. In some embodiments, the system is
operable to detect mulliple touch points. In such embodiments, if the user is touching multiple
points on the relief, the scene manager may determine a location and orientation lor the virtual
object that corresponds optimally with all the touch points on the relief. This optimization can be

performed using iterative solvers, among other examples.

[0044] Afler the orientation and location of the virtual object is defined to match the touch
point, the augmented-reality scene manager 71¢ adds occlusion volumes to the same coordinate
system as the virtual object by translating the occlusion volumes with the pose provided by the
camera-tracking module 706. Having combined the virtual object and occlusion volumes based
on the detected touch points and camera posc, the augmented-reality scene manager 716 then
renders the scenc. The final image is rendered to an image buffer 712, which is then output to a
display device

|0045] In some embodiments, the augmented-reality scene manager performs a multi-pass
rendering, [n a first pass, a shadow pass renderer 722 receives information 726 regarding virtual

objects, masking volumes, and virtual light source locations, and shadow pass renderer 722
8-
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renders shadows of one or more virtual light sources that are cast by the virtual object and
occlusion volumes. Information 728 regarding shadows cast by virtual objects and masking
volumes is provided to a 3D render pass module 724. Information 730 regarding AR objects,
masking volumes, light sources, and camera pose may [urther be provided to the 3D render pass
module 724 by the AR scene manager 716. The 3D render pass module 724 renders out visible
parts of the virtual object, e.g., by masking parts of the virtual object according to the occlusion
volumes (in order to correctly handle occlusions in the scene). Shadows cast by the virtual light
sources arc also taken into an account and rendered out. An image 732 generated by the 3D
render pass module is provided to the image buffer 712 The image buffer 712 provides images

734 10 the augmented reality display 736.

|0046] 1n the case of video sece-through augmented reality, the augmented-reality scenc
manager 716 combines the 3D rendering with an RGB camera image received from the RGB-D
sensor. Such combining is unnecessary for optical sce-through augmented reality, but the
augmenled-reality scene manager may perform image enhancemeni—e.g., to minimize color

bleed caused by transparency of the optical see-through augmented-reality display.

|0047] In at lcast one ecmbodiment, the user’s hand is secgmented from the RGB-D sensor
image and is rendered on top of the augmented 3D objeet in a manner that handles occlusions
and shadow generation in a consistent manner, [n at least one other embodiment, the augmented-
realily scene manager deforms the captured image of the user’s hand beflore rendering the final
image—e.g., when providing the rendering 1o a video see-through augmented-reality display. In
such an embodiment, virtual elemenis may be augmented on fixed location and changing ol
location and scale between relief and virtual object. Transformation (to align touch points
correctly from the relief surface to the rendering of virtual object) may be applicd to the
augmented hand, while the true location of the user’s hand may be hidden from the user. Such an
approach may allow for augmentation in different scales and for augmentation of a hand
touching physical objects on locations difTerent from the reliel. For example, the reliel could be
added to the glass of a shop window and the hand would be shown touching a real product
behind the glass. Those of skill in the art will appreciate that the augmented-reality scene
manager may implement any combination of these or other approaches lor rendering a user’s
hand.

[0048] A tactile display may be used in addition to (or instead of) a 3D-printed relief. Such a

tactile display may take the [orm of a delormable screen thal generates a relief by creating a

9.
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displacement on the surface of the screen. Further, the tactile display may provide additional

haptic feedback (such as audio and/or ultrasonic feedback).

|0049] The features of the relief may be of varving magnitudes. For example, the relief may
include very small surface/texture/3D details so that a user touching the relief can sensc that his
or her finger really is touching the material corresponding to the represented object. For
example, a very smooth and hard surface may feel like real glass; other materials such as plastic,
textile, [abric, and sandblasted textures can also be sensed. Multiple relief-production
technologies and/or relief-surface materials may be used in combination. For example, both sof
and hard surfaces with texture—e.g. skin ol the face and eveglasses—may be present in the same

relief to simulate a realistic feel even though the relief'is flat.

[0050] Tn an embodiment, an additional geometry transformation is performed before depth
compression to maximirze the surface area of the virtual object 1o be presented on a relatively [at
relief. For example, spherical mapping, cylindrical mapping, geomelry unfolding, geometric
unwrapping, compression along at least onc dimension, and other techniques can be used to
distort the gcometry in a way that allows for greater surface arca of the object to be projected

onto a planc than may otherwise be possible with just perspective or orthographic projection.

[0051] Traditional application areas of spherical projection techniques include the creation of
maps, in which inhcrently spherical data of the carth is presented as 2D images. Computer
eraphics rely largely on thesce alternative projections and mapping techniques to produce texture
and environment mappings. For manufacturing processes, cover clements designed with 3D
design software 1s ultimately cut from flat metal sheets and, therefore, an optimal untolding

technique is determined.

|0052] In the case of haptics, very smooth and gradual shape changes can be neglected since
they are generally not casily pereeived. At the expense of large gradual curvatures, extended

arcas of the object may be included in the relief.

|0053] Additional geometry transformations may be taken into account when augmenting a 3D
model. For example, a 3D virtual object may be rotated so that the tactile sensation aligns
correctly with the augmented object. Virtual object transformations can be determined by
rotating, the object according to the average normal direetion calculated from the touch point
and/or by using a scparate mapping lookup that is stored when the gcometry deformation is

performed.

|0054] FIG. 9 is a flow diagram of a method that is performed in some cmbodiments. In a

sctup phase, a 3D model of a virtual object is gencrated in step 902 The 3D model may be
102
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gcncrated using, c.g. computer-aided design software. In some embodiments, a 3D model is
generated using a 31D scan of a physical 313 object. Other techniques for generating a 3D virtual
object may allernalively be used. In step 904, a proxy surface 1s generated to correspond to the
virtual object, the proxy surface may be, [or example, a depth-compressed or unwrapped version
of the virtual object. The proxy surface may be generated by 3D printing or through other
manufacturing or prototyping techniques. In step 906, a mapping is stored between the virtual
object and the proxy surface. The mapping may be provided in the form of, for example, a
function or a lookup table that takes, as input, coordinates of a point on the proxy surface and
provides, as output, coordinates of a point on the virtual object. The mapping may be a
homeomorphic mapping. In some embodiments, information regarding the orientation ol a
tangent plane or a normal veclor to the surfaces of the proxy surface and the virtual object is also

stored.

|0055] In a use phase, in step 908, a point of contact (touch point) is detected between a user’s
finger and the proxy surface. The delection may be made through the use of, for example, a
forward-facing camera on a user’s augmenied reality device, or through the use of a louch-
sensitive component on or near the proxy surface, or by other techniques. One or more AR
markers may be printed or otherwise displayed on the proxy surface to aid in determining the
orientation and location of the surface. In some embodiments, an AR marker, QR code, or the
like may be used to identify the proxy surface, and information regarding the virtual model and

the mapping may be retricved (c.g. over the Internet) based on the identification.

[0056] Tn step 910, the touch point on the proxy surface is mapped to a corresponding point on
the virtual model. [n step 912, the virtual object is rendered in alignment with the touch point by
rendering the virtual object at a position such that the point on the virtual model that corresponds
to the touch point is positioned substantially at the touch point. In some embodiments, alignment
of the virtual objeet with the touch point further includes selecting an orientation of the virtual
object such that the surface of the virtual object and the surface of the proxy surface are

substantially tangent (o one another.

Exemplary Applications.

[0057] Various embediments described herein have multiple practical applications. Tor

example:

[0058] Training and L.earning Applications — Schools, colleges, and universities generally do

not have storage space for a large amount of 3D objects. Using the embodiments described
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herein, cach student could have his or her own copy of cach 3D object (instcad of cach

classroom having only one item [or the whole class).

|0059] 3D-Books and Picturcs, Children’s Books  Printed magazines and books with 3D-
relicf images utilizing the described embodiments may  increase the user expericnee
significantly. Potential application arcas include cducation, ¢ g. schoolbooks, and printed media

[or children, among others.

|0060] Games New types of 3D board and table games can be constructed based on haptic
user interfaces utilizing the embodiments deseribed hercin. Players can interact with physical
game picees (or other items on the reliet board) with a visual/haptic experience based on

augmented reality.

|0061] User Interfaces, Haptic Control Pancls  The described embodiments may be employed
to create a haptic sensation that is useful for fast and reliable manipulation of different controls

e.g. sliders, buttons, switches ete. in control rooms and in vehicles, as examples. [f a given
surface is not smooth (bul instead leels like, e.g., a miniature washboard), then the user could
feel that his or her linger is moving an augmented slider (or other interface/control) with some

haplic resistance,

|0062] Visualization of Design  Using the described embodiments, designers can produce flat,
easy to manage (or mail or store) reliel versions of [inal three-dimensional objects. TTaptic and
visual sensation can be enhanced using the described embodiments so that other people can

easily understand the shapes and outlook of the [inal product.

[0063] Art Works The deseribed embodiments provide new possibilitics for artists to create
new types ol art works. In addition, in homes, arl galleries, and museums. reliel copies of 3D

items can be displayed so that the users can touch and see the embodiment of the original item.
|0064] Advertising  Utilizing the described embodiments, clicnts can touch and sce the real
products on a reliet surface that is easy to hang on a wall or send in an envelope.

|0065] Packaging Product packages can have 3D relief images on one or more sides based on
the described embodiments so that the users can touch, feel, and sce the real products before
opening the package. For example, each side of the product package can have a 3D relief image
from corresponding direction of the real product.

[0066] Those of skill in the art will appreciate that numerous other applications for the

described embodiments are possible as well.
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Wireless Transmit/Receive Unit

|0067] Mcthods described herein may be performed by modules that carry out (i.c., perform,
exccute, and the like) various functions that are described herein. As used in this disclosure, a
module includes hardware (c.g., one or more processors, Onc Or More MiCroprocessors, one or
more microcontrollers, one or more microchips, one or more application-specific integrated
circuits (ASICs), one or more field programmable gate arrays (FPGAs), one or more memory
devices) deemed suitable by those of skill in the relevant art for a given implementation. Fach
described module may also include instructions executable lor carrying out the one or more
functions described as being carried outl by the respective module, and it 1s noted that those
instructions could take the form of or include hardware (i ¢, hardwired) instructions, firmware
instructions, software instructions, and/or the like, and may be stored in any suitable non-
transitory computer-readable medium or media, such as commonly referred to as RAM, ROM,

cte.

|0068] In some embodiments, the systems and methods deseribed herein may be implemented
in a wireless transmit reeeive unit (WITRU), such as WTRU 1002 illustrated in FIG. 10, In some
embadiments, the components of WTRL 1002 may be implemented in an augmented-reality
system, a computing device, a mobile device, an optical and/or video see-through head-mounted
display, a personal computer, and/or any combination of these, as examples. As shown in TTG,
10, the WTRU 1002 may include a processor 1018, a (ransceiver 1020, a transmilteceive
element 1022, audio transducers 1024 (prelerably including at least two microphones and at least
two speakers, which may be earphones), a kevpad 1026, a display/ouchpad 1028, a non-
removable memory 1030, a removable memory 1032, a power source 1034, a global positioning
system (GPS) chipset 1036, and other peripherals 1038 (such as an RGB-D sensor). 1t will be
appreciated that the WTRU 1002 may include any sub-combination of the foregoing clements
while remaining consistent with an embodiment. The WTRU may communication to nodes such
as, but not limited to, base transceiver slation {B3TS), a Node-I3, a site controller, an access point
(AP). a home node-B, an evolved home node-B (eNodeB), a home evolved node-B (11eNB), a

home evolved node-B gateway, and proxy nodes, among others.

|0069] The processor 1018 may be a general purpose processor. a special purpose processor, a
conventional processor, a digital signal processor (DSP), a plurality of microprocessors, one or
more microprocessors in association with a DSP core, a controller, a microcontroller,
Application Specilic Integrated Circuits (ASICs), Tield Programmable Gate Array (FPGAs)

circults, any other type of integrated circuit (IC), a state machine, and the like. The processor

>
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1018 may perform signal coding, data processing, powcer control, input/output processing, and/or
any other [unctionality that enables the WTRU 1002 o operate in a wireless environment. The
processor 1018 may be coupled 1o the transceiver 1020, which may be coupled to the
transmit/receive element 1022, While FIG. 10 depicts the processor 1018 and the transceiver
1020 as separate components, it will be appreciated that the processor 1018 and the transceiver

1020 may be integrated together in an clectronic package or chip.

[0070] The transmit/receive element 1022 may be confligured 1o ransmit signals lo, or receive
signals [rom, a node over the air interface 1015 Tor example, in one embodiment, the
transmit/receive element 1022 may be an anlenna configured to transmit and/or receive RIY
signals  In another embodiment, the transmit/receive clement 1022 may be an emitter/detector
configured to transmit and/or receive 1R, UV, or visible light signals, as examples. In yet another
embodiment, the transmit/receive element 1022 may be configured to transmit and receive both
RE and light signals. 1t will be appreciated that the transmit/receive clement 1022 may be

configured to transmit and/or receive any combination ol wireless signals.

|0071] In addition, although the transmit/receive clement 1022 is depicted in FIG. 10 as a
single clement, the WTRU 1002 may include any number of transmit/recceive clements 1022
More specifically. the WTRU 1002 may employ MIMO technology. Thus, in one embodiment,
the WTRU 1002 may include two or more transmil/receive elements 1022 (e.g., multiple

antennas) [or (ransmilting and receiving wireless signals over the air inlerface 1015,

|0072] The transceiver 1020 may be configured to modulate the signals that arc to be
transmitted by the transmit/receive clement 1022 and to demodulate the signals that are received
by the transmit/receive element 1022 As noted above, the WTRU 1002 may have multi-mode
capabilities. Thus, the transceiver 1020 may include mulliple transceivers [or enabling the

WTRLU 1002 (e communicale via multiple RATs, such as UTRA and IEEE 802,11, as examples.

|0073] The processor 1018 of the WTRU 1002 may be coupled to, and may receive user input
data [rom, the audio transducers 1024, the kevpad 1026, and/or the display/louchpad 1028 {e.g.,
a liquid crystal display (I.CD) display unit or organic light-emitting diode (OLED) display unit).
The processor 1018 may also oulput user data to the speaker/microphone 1024, the keypad 1026,
and/or the display/touchpad 1028, Tn addition, the processor 1018 may access information from,
and store data in, any type ol suitable memory, such as the non-removable memory 1030 and/or
the removable memory 1032, The non-removable memory 1030 may include random-access
memory (RAM), read-only memory (ROM), a hard disk, or any other type of memory storage

device. The removable memory 1032 may include a subscriber identity module (SIM) card, a
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memory stick, a sceure digital (SD) memory card, and the like In other embodiments, the
processor 1018 may access information [rom, and store data in, memory that is not physically

located on the WTRU 1002, such as on a server or a home computer (not shown).

|0074] The processor 1018 may receive power from the power source 1034, and may be
configured to distribute and/or control the power to the other components in the WITRE 1002
The power source 1034 may be any suitable device for powering the WTRU 1002, As examples,
the power source 1034 may include one or more dry cell balleries (e.g., nickel-cadmium (NiCd),
nickel-zinc (NiZn), nickel metal hydride {(NiMIT), lithium-ion (Ti-ion), and the like), solar cells,

[uel cells, and the like,

[0075] The processor 1018 may also be coupled to the GPS chipset 1036, which may be
configured to provide location information {e.g., longitude and latitude) regarding the current
location of the WTRU 1002, Tn addition to, or in lieu of, the information [rom the GPS chipset
1036, the WTRU 1002 may receive location informaticn over the air interface 1015 [rom a base
station and/or determine its location based on the timing of the signals being received from two
or morc ncarby basc stations. It will be appreciated that the WTRU 1002 may acquire location
information by way of any suitable location-dctermination method while remaining consistent

with an ecmbodiment.

|0076] The processor 1018 may further be coupled to other peripherals 1038, which may
include onc or more software and/or hardware modules that provide additional fcatures,
functionality and/or wired or wircless connectivity, including sensor functionality. For example,
the peripherals 1038 may include an accelerometer, an ¢-compass, a satcllite transceiver, a
digital camera (for photographs or videa), a universal serial bus (USB) port, a vibration device, a
television transceiver, a hands [ree headset, a Bluetooth® module, a lrequency modulated (FM)
radio unit, a digital music plaver, a media plaver, a video game plaver module, an Internet

browser, and the like.

[0077] Although features and elements are described above in particular combinations, one of
ordinary skill in the art will appreciate that each feature or element can be used alone or in any
combination with the other features and elements. In addition, the methods described herein may
be implemented in a computer program, soltware, or [irmware incorporated in a compulter-
readable medium for execution by a computer or processor. Examples of computer-readable
storage media include, but arc not limited to, a read only memory (ROM), a random access
memory (RAM), a register, cache memory, semiconductor memory devices, magnetic media

such as internal hard disks and removable disks, magneto-optical media, and optical media such
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as CD-ROM disks, and digital versatile disks (DVDs). A processor in association with software
may be used 1o implement a radio [requency transceiver for use in a WTRU, UL, terminal, base

station, RNC, or any host compuler.
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CLAIMS

1. A method comprising:

detecting a position of a first touch point at which a user is touching a proxy surface, the
proxy surface being associated with a virtual object;

mapping the first touch point to a first corresponding point on the virtual object;

determining a first position of the virtual object such that the first touch point is in
alignment with the first corresponding point on the virtual object; and

displaying the virtual object at the [irst determined position on an augmented reality

display.

2. The method of claim 1, further comprising:

after displaying the virtual object at the first determined position, detecting a position of a
scecond touch point at which the user is subsequently touching the proxy surface;

mapping the second touch point to a second corresponding point on the virtual object;

determining a second position of the virtual object such that the second touch pointisin
alignment with the second corresponding point on the virtual object; and

displaying the virtual object at the second determined position on the augmented reality

display.

3. The method of any of claims 1-2, wherein the proxy surface 1s a depth-compressed model of

the virtual object.

4. The method ol any of claims 1-2, wherein the proxy surface is an unwrapped model of the

virtual object.

3. The method ol any of claims 1-4, wherein the proxy surlace is a relief surface.

6. The method of any of claims 1-5, wherein the proxy surface is a configurable surface.

7. The method of any of claims 1-6, wherein determining a first position of the virtual object

includes translating the virtual object along a predetermined axis such that the [irst touch point is

in alignment with the first corresponding peint on the virtual object.
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8. The method of any of claims 1-7, whercin determining a first position of the virtual object
includes rotaling the virtual object such that the proxy surlace at the first touch point is

substantially tangent to a surface of the virtual object at the [irst correspoending point,

9. The method ol any of claims 1-8 wherein the augmented reality display 1s an augmented

reality headset.

10. The method of claim 9, wherein the position of the first touch poeint is detected using a

camera on the augmented reality headset.

11, The method of any of claims 1-10, wherein the proxy surlace is touch sensitive, and wherein

the position of the first touch point is detected using the touch-sensitive proxy surface.

12. An augmented reality system comprising:

a finger detector operative to detect a position of a touch point at which a user is touching
a proxy surface, the proxy surface being associated with a virtual object;

an augmented reality scene manager operative (1) {o map the touch pointlo a
corresponding point on the virtual object, and (i1) to determine a position of the virtual object
such that the touch point 1s in alignment with the corresponding point on the virtual object; and

an augmented reality display operative to display the virtual object at the determined

position.

13, The augmented reality system ol claim 12, wherein the augmented reality display is an

augmenied realily headsel.

14. The augmented reality system of any of claims 12-13, wherein the proxy surface is touch

sensitive, and wherein the finger detector comprises the proxy surface.

15. The augmented reality system of any of claims 12-14, wherein the proxy surface is a

configurable surface.
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Datum Blatt Anmelde-Nr

Date cf Form 1507 Sheet 1 Application No: 19 180 347.7
Date Feuille Demande n°:

The examination is being carried out on the following application documents

Description, Pages

1-16 as originally filed

Claims, Numbers

1-15 as originally filed

Drawings, Sheets

1/4-4/4 as originally filed
Prior Art
1 Reference is made 1o the following documents; the numbering will be adhered
to in the rest of the procedure:
D1 WO 2017/024181 A1 (PCMS HOLDINGS INC [US]) 9 February 2017
(2017-02-09)
D2 EP 2 755 194 A1 (SUPERD CO LTD [CN]) 16 July 2014 (2014-07-16)
D3 DANIEL HARLEY ET AL: "Tangible VR",

DESIGNING INTERACTIVE SYSTEMS, ACM, 2 PENN PLAZA, SUITE 701
NEW YORK NY 10121-0701 USA, 10 June 2017 (2017-06-10), pages
1253-1263, XP058368068,

DOI: 10.1145/3064663.3064680

ISBN: §78-1-4503-4922-2

Article 54 EPC

2 The present application does not meet the requirements of Article 52(1) EPC
because the subject-matter of claim 1 is not new within the meaning of Article
54(1) and {2) EPC.

2.1 Document D1 discloses:
A system (§18: "augmented-reality system", fig. 1) comprising:

a haptic output device (§48-49, fig. 7);

EPO Form 1703 01 .91TRI
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cf Form 1507 Sheet 2 Application No: 19 180 347.7

Feuille Demande n°:

2.2

a display configured to output a visual effect (§19: "augmented reality (AR) [...]
display device, such as augmented reality headset 116", fig. 1(116) and §47:
“rendering to a video see-through augmented-reality display");

a sensor (§37: "an RGB-D sensor 702 captures RGB-D data from the proxy
surface and the area surrounding the proxy surface, and provides the data 704
to a camera tracking module 706") for tracking a position of a proxy object (§42:
"the augmented-reality scene manager translates both the detected finger
location and a description of the proxy surface into common coordinates based
on data (e.g., camera pose information 714, fig. 8) received from the camera-
tracking module 706"); and,

a processor (§68, fig. 10(1018)) configured to:

determine a modified visual effect based in part on data received from the
sensor (§44: "the augmented-reality scene manager 716 then renders the
scene”);

determine a haptic effect based in part on data received from the sensor (§48:
"A tactile display may be used in addition to (or instead of} a 3D-printed relief.
Such a tactile display may take the form of a deformable screen that generates
a relief by creating a displacement on the surface of the screen. Further, the
tactile display may provide additional haptic feedback", implicitly the deformation
depends on the position of the finger);

transmit a display signal associated with the modified visual effect to the display
(§45: "The image buffer 712 provides images 734 to the augmented reality
display 736", fig. 8(734));

transmit a haptic signal associated with the haptic effect to the haptic output
device; and

output the haptic effect using the haptic output device (§48, implicitly, the
deformation is driven by the processor).

Therefore, D1 discloses all the features of claim 1, which renders this claim not
novel (Article 52(1) and 54 EPC).

Document D2 discloses:
A system (§73: "3D training system", fig. 1(100)) comprising:

a haptic output device (§89: "operating pen 130 may include [...] a force-
feedback unit 135", §108: "the operating pen 130 may have a haptic feedback
device", fig. 4(135));

EPQ Form 1703 01.91TRI
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2.3

a display (§73: "3D display screen", fig. 1(110)) configured to output a visual

effect (§109: "the 3D system controller 120 also include a 3D display module
306 configured to control 3D display functions of the 3D training system 100",
fig. 3(306));

a sensor for tracking a position (§92: "Positioning unit 134 is configured to
detect in real-time the position and gesture of the operating pen 130 in space”,
fig. 4(134)) of a proxy object (the pen itself constitutes a proxy object, see §98:
"the operating pen 130 may be pre-configured into a desired surgery device,
i.e., a surgical instrument."); and,

a processor (§76) configured to:

determine a modified visual effect based in part on data received from the
sensor (§105: "When there is contacting force or the contact force is above a
predetermined threshold, the virtual surgery device is displayed on the display
screen based on the degree of retraction.”);

determine a haptic effect based in part on data received from the sensor (§107:
"if the operating mode of the operating pen 130 is a scalpel, the force intensity
for cutting fat tissue with the scalpel is different from the force intensity for
cutting a bone structure" and §108: "haptic feedback");

transmit a display signal associated with the modified visual effect to the display

(§105);

transmit a haptic signal associated with the haptic effect to the haptic output
device (§107 and 108); and

output the haptic effect using the haptic output device (§107 and 108).

Therefore, D2 also discloses all the features of claim 1, which renders this claim
not novel (Article 52(1} and 54 EPC).

For the sake of completeness, it should be noted that document D3 is alsc very
relevant to the subject-matter of claim 1, see the passages and figures
mentioned in the European Search Report.

The subject-matter of independent claims 10 and 15, which relates to a method
and a non-transitory computer readable medium respectively corresponding to
the system of claim 1 is also not novel (Article 54(1) and (2) EPC) and is
therefore not allowable under Article 52(1) ERPC for the reasons carresponding,
mutatis mutandis, to those set out in § 2 above.

EPO Form 1703 01.91TRI
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4 Dependent claims 2-9 and 11-14 do not contain any additional features which,

in combination with the features of any claim to which they refer, meet the
requirements of the the Article 52 (1) EPC with respect to novelty (Article 54
EPC), because D... also discloses these features:

41 Claim 2: see D1, §48 and D2, §107-108.

4.2 Claims 3 and 11: D1 discloses a proxy abject being a display (§48), D2
discloses a proxy object being an interface object (§89, fig. 4). D2 also hints at a
proxy object being an interior of a vehicle {(§78: "driving training system").

It should be noted that the skilled person would apply the teaching of D1 or D2
to any other type of proxy object depending on the circumstances and without
requiring any inventive activity (Art. 56 EPC).

4.3 Claims 4 and 11: see D1, fig. 7 and D2, fig. 1(130).

4.4 Claims 5 and 12: see D1, §21: "A 3D object 214, which may be a model of a
geological feature such as a mountain, may be represented by a proxy surface
216" and D2. §99.

4.5 Claim 6: D1 discloses that the display comprises at least a wearable device
(§19, fig. 1(1186)). Using a mobile device as display would constitute a
straightforward alternative for the skilled person (Art. 56 EPC).

4.6 Claim 7: D1 (§27-44), fig. 8(802) and D2 (§92) a camera, an accelerometer and
a gyrometer respectively. The other claimed sensors also constitutes commaon
alternatives in the field of motion sensing.

4.7 Claims 8 and 13: D1 (§34, fig. 7) and D2 (§81) disclose a configurable proxy
and therefore also a configurable haptic effect. Implicitly this configuration is
performed with an input capture device.

4.8 Claims 9 and 14: Both D1 (§49-51) and D2 (§85) disclose that the haptic effect
is configured to simulate various textures and therefore to modify a texture of
the proxy object; The claimed malerials merely constitute user requirements
depending on the application (Art. 56 EPC).

Further Procedure

5 It is not at present apparent which part of the application could serve as a basis
for a new, allowable claim. Should the applicant nevertheless regard some
particular matter as patentable, an independent claim should be filed taking
account of Rule 43(1) EPC. Dacuments D1 and D2 are very pertinent to the
subject-matter of the present application. In filing new claims, the applicant is

EPO Form 1703 01 .91TRI
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invited to specify in an accompanying letter what the difference is between the
independent claim and both D1 and D2, whal the technical problem is that is be
solved by said difference, and why the proposed solution is not obvious to the
skilled person.

6 In case of prosecution of the application, the applicant is requested to address
also the following matters:

6.1 To meet the requirements of Rule 42(1){b) EPC, the documents D1-D3 should
be identified in the description and the relevant background art disclosed therein
should be briefly discussed.

6.2 No amendment may entail subject-matter extending beyond the content of the
application as originally filed {Article 123(2) EPC). Moreover, in order to comply
with the requirements of Rule 137{4) EPC, the applicant should clearly identify
each amendment made, irrespective of whether it concerns an amendment by
addition, replacement or deletion, and indicate the passages of the application
as filed on which these amendments are based.

EPO Form 1703 01 .91TRI
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dem Urheberrechtsschutz und/oder anderen Schutzarten fur schriftliche
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geschitzter Texte, ihre Verwendung in anderen elektronischen oder
gedruckten Publikationen und ihre Weitergabe an Dritte ist ohne
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Veuillez noter que les ouvrages de la littérature non-brevets qui sont
cités, par exemple les documents scientifiques ou techniques, etc.,
peuvent étre protégés par des droits d'auteur et/ou toute autre protection
des écrits prévue par les législations applicables. Les textes ainsi
protégés ne peuvent étre reproduits ni utilisés dans d'autres publications
électroniques ou imprimées, ni rediffusés sans l'autorisation expresse du
titulaire du droit d'auteur.

Please be aware that cited works of non-patent literature such as
scientific or technical documents or the like may be subject to copyright
protection and/or any other protection of written works as appropriate
based on applicable laws. Copyrighted texts may not be copied or used
in other electronic or printed publications or re-distributed without the
express permission of the copyright holder.
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EFS-Web with the United States Patent and Trademark Office 3
on December 4. 2019. Attorney Docket No.: 051851-1088518

Client Ref. No.: IMM765

KILPATRICK TOWNSEND & STOCKTON LLP

By: /M. Caleb Hatris/
M. Caleb Harris

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: Confirmation No.: 4778

Satoshi Araki Examiner: Frank S Chen

Application No.: 16/010,230 Technology Center/Art Unit: 2611

Filed: June 15,2018

For:  SYSTEMS AND METHODS FOR INFORMATION DISCLOSURE
INTEGRATING HAPTICS STATEMENT
OVERLAY IN AUGMENTED
REALITY

Customer No.: 34300

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Commissioner:

The references cited on attached form PTO/SB/08A are being called to the attention of
the Examiner. In accordance with the provisions of 37 CFR §1.98(a)(2), copies of any cited U.S.
Patents and U.S. Patent Application Publications are not provided. Copies of the remaining cited
references are provided.

It is respectfully requested that the cited references be expressly considered during the
prosecution of this application, and the references be made of record therein and appear among
the “references cited” on any patent to issue therefrom.

As provided for by 37 CFR §1.97(g) and (h), no inference should be made that the

information and references cited are prior art merely because they are in this statement and no
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all the possible relevant information. This Information Disclosure Statement is being filed after
an action closing prosecution, but before the payment of the Issue Fee.

I hereby certify under 37 CFR §1.97(e)(1) that each item of information contained in this
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 this
statement.

I hereby certify under 37 CFR §1.704(d)(1) that each item of information contained in
this Information Disclosure Statement was first cited in any communication from a patent office
in a counterpart foreign or international application or from the Office, and this communication
was not received by an individual designated in §1.56(c) more than thirty days prior to the filing
of the information disclosure statement; or is a communication that was issued by a patent office
in a counterpart foreign or international application or by the Office, and this communication
was not received by any individual designated in §1.56(c) more than thirty days prior to the
filing of the information disclosure statement.

The Commissioner is authorized to charge the $240 fee set forth in §1.17(p) to the
firm’s credit card for consideration of this paper. The Commissioner is authorized to charge any
additional fee due to Deposit Account No. 20-1430.

Respectfully submitted,
/Melissa Love/
Date: 2019-12-4 By:

Melissa Love
Registration No. 77,105
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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 |
16/010,230 06/15/2018 Satoshi Araki IMM765 (051851-1088518)
CONFIRMATION NO. 4778
34300 PUBLICATION NOTICE

Kilpatrick Townsend and Stockton/Immersion

Viaistop: P Dooketing .22 I
1100 Peachtree Street

Suite 2800

Atlanta, GA 30309

AR

Title:Systems and Methods for Integrating Haptics Overlay in Augmented Reality

Publication No.US-2019-0385419-A1
Publication Date:12/19/2019

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
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800)
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office,
Public Records Division, 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
https://portal.uspto.gov/pair/PublicPair. 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

page 1 of 1
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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. |
16/010,230 06/15/2018 Satoshi Araki IMM765 4778
(051851-1088518)
34300 7590 0162020 | EXAMINER |
Kilpatrick Townsend and Stockton/Immersion
Mailstop: IP Docketing - 22 CHEN, FRANK S
1100 Peachtree Street
Suite 2800 | ART UNIT | PAPER NUMBER |
Atlanta, GA 30309 2611
| NOTIFICATION DATE | DELIVERY MODE |
01/16/2020 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):

eofficeaction@appcoll.com
ipefiling @kilpatricktownsend.com
kts_imm_docketing @kilpatricktownsend.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)

16/010,230 Araki et al.
Applicant-Initiated Interview Summary Examiner Art Unit AlA (FITF) Status
FRANK S CHEN 2611 Yes

All participants (applicant, applicants representative, PTO personnel):

(1) FRANK S. CHEN. 3)

(2) Melissa Love. (4) .

Date of Interview: 10 January 2020.

Type: Telephonic  [J Video Conference
() Personal [copy given to: [T applicant [ applicant's representative]

Exhibit shown or demonstration conducted:  [J Yes No.

If Yes, brief description:

Issues Discussed (3101 112 0O102 @103 OOthers

(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)
Claim(s) discussed: 1.

Identification of prior art discussed: Gonzalez and Rimon.

Substance of Interview
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc...)

Discussed possible amendments such as putting the haptic device within the object to make it change texture. This
amendment should would overcome previously cited references..

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the interview. (See MPEP
section 713.04). If a reply to the last Office action has already been filed, applicant is given a non-extendable period of the longer of one month or
thirty days from this interview date, or the mailing date of this interview summary form, whichever is later, to file a statement of the substance of the
interview.

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

Attachment

/FRANK S CHEN/
Primary Examiner, Art Unit 2611

U.S. Patent and Trademark Office
PTOL-413 (Rev. 8/11/2010) Interview Summary Paper No. 20200110

EX1002 - Page 253




Summary of Record of Interview Requirements

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the
application whether or not an agreement with the examiner was reached at the interview.

Title 37 Code of Federal Regulations (CFR) 1.133 Interviews
Paragraph (b)

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1.111, 1.135. (35 U.S.C.
132)

37 CFR §1.2 Business to be transacted in writing.
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to any
alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt.

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself
incomplete through the failure to record the substance of interviews.

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless
the examiner indicates he or she will do so. It is the examiners responsibility to see that such a record is made and to correct material inaccuracies
which bear directly on the question of patentability.

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing out
typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required.

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the
"Contents" section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the conclusion of
the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicants correspondence address either with or prior
to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other circumstances dictate, the
Form should be mailed promptly after the interview rather than with the next official communication.

The Form provides for recordation of the following information:

- Application Number (Series Code and Serial Number)

- Name of applicant

- Name of examiner

- Date of interview

- Type of interview (telephonic, video-conference, or personal)

- Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.)

- An indication whether or not an exhibit was shown or a demonstration conducted

- An identification of the specific prior art discussed
An indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does
not restrict further action by the examiner to the contrary.

- The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action)

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview unless
it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the substance of the
interview.

A complete and proper recordation of the substance of any interview should include at least the following applicable items:
1) A brief description of the nature of any exhibit shown or any demonstration conducted -
2) an identification of the claims discussed,
3) an identification of the specific prior art discussed,
4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on
the Interview Summary Form completed by the Examiner,
5) a brief identification of the general thrust of the principal arguments presented to the examiner,
(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully
describe those arguments which he or she feels were or might be persuasive to the examiner.)
6) a general indication of any other pertinent matters discussed, and
7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed
by the examiner.

Examiners are expected to carefully review the applicants record of the substance of an interview. If the record is not complete and accurate,

the examiner will give the applicant an extendable one month time period to correct the record.

Examiner to Check for Accuracy

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiners version of the statement
attributed to him or her. If the record is complete and accurate, the examiner should place the indication, Interview Record OK on the paper recording
the substance of the interview along with the date and the examiners initials.
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INTERVIEW AGENDA
#*#*FOR DISCUSSION PURPOSES ONLY **
#% NOT FOR OFFICIAL ENTRY INTO FILE HISTORY #%*

Via email to frank.chen@uspto.gov

Examiner Chen,

Thank you for agreeing to conduct the telephonic Examiner’s Interview. We would like
to discuss the meaning of the term “proxy object” as used in the pending specification
and claims and the interpretation of the Gonzalez reference, U.S. Application No.

2018/0144549, with respect to the pending claims.

The interview is scheduled for Friday, January 10, 2020 at 10:00 AM Eastern. I will plan
to call you at 571-270-7993 for the interview regarding application number 16/010,230.

The following participants are anticipated during the interview:

-Examiner Frank Chen
(Patent Examiner examining case, issued current Final Office Action)

-Attorney Melissa Love
(Counsel for Applicant, Registration No. 77,105)

This submission is requested to be accepted as an authorization for this interview to
communicate via the internet. Recognizing that Internet communications are not secure, |
hereby authorize the USPTO to communicate with the undersigned concerning
scheduling of the interview via video conference, instant messaging, or electronic mail,
and to conduct the interview in accordance with office practice including video
conferencing.

If you have any other questions or concerns related to this matter, please contact me at
your convenience. Otherwise, I look forward to talking with you during the interview.

Best regards,

Melissa Love
Direct Telephone #: 404-815-6034

16410931V.1
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Under the Paperwork Reduction Act of 1995, no persons are req

ired to respond to a collection of informa

PTO/SB/06 (09-11)

Approved for use through 1/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

tion unless it displays a valid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD | Aeplication or Docket Number | Fiing Date
Substitute for Form PTO-875 16/010,230 06/15/2018 (7o be Mailed
ENTITY: LARGe (JsmaLL (J micro
APPLICATION AS FILED - PART |
(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
(] BasiC FEE N/A N/A N/A
(37 CFR 1.16(a), (b), or (c))
(] sEARCH FEE
(37 CFR 1.16(K), (i), or (m)) N/A N/A N/A
E] EXAMINATION FEE
(37 CFR 1.16(0), (p), or () NiA NiA N/A
TOTAL CLAIMS . .
(37 CFR 1.16(i)) minus 20 = x $100 =
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) minus 3 = x $460 -
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
[:]/C\:IT:;LI??;ION SIZE FEE (37 for small entity) for each additional 50 sheets or
16(s)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
[:] MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j))
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL
APPLICATION AS AMENDED - PART I
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
| 01/22/2020 Z‘E#"EAF'{N'NG ’;H'&"\ﬁgﬁsw PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
Total * ; *x - —
E (sgcaFm.ws(u) 21 Minus 21 =0 x $100 = 0
E !gdgg{e]n%?hr;)t «3 Minus | ** 3 =0 x $460 = 0
< | U Application Size Fee (37 CFR 1.16(s))
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16(j))
TOTAL ADD'L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
RE/';"F"}'E';‘NG PRNEL\J/'\IAC?LIJESRLY PRESENT EXTRA RATE ($) ADDITIONAL FEE (§)
E AMENDMENT PAID FOR
L | Total * i *x - -
= | 37CFR1.160) Minus — x s0 -
O | Independent « : ek - _
E 37C§{1_Tﬂh)) Minus = x $0 =
E Application Size Fee (37 CFR 1.16(s))
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16(j))
TOTAL ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. SLIE
“= If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". /LISA E FULTON/
*** 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 number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. 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, 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.
/f you need assistance in completing the form, call 1-800-PTO-97199 and select option 2.

EX1002 - Page 256



Attorney Docket: IMM765 (051851-1088518)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of : Satoshi Araki

Application No. . 16/010,230

For . Systems and Methods for Integrating Haptics Overlay in
Augmented Reality

Filed ¢ June 15, 2018

Examiner . Frank S. Chen

Art Unit : 2611

Confirmation No. : 4778

Mail Stop AF Certificate of Electronic Filing

I hereby certify that this correspondence is being
electronically filed with the United States Patent
P.0. Box .1450 Office via EFS-Web on January 22, 2020
Alexandria, VA 22313-1450

Commissioner for Patents

/John Mulhern/

RESPONSE TO FINAL OFFICE ACTION

The following Amendment and Remarks are submitted in response to the Final
Office Action mailed November 22, 2019. Applicants believe that all fees necessary for this
response have been submitted herewith; however, should an additional fee be deemed
necessary, the Commissioner is hereby authorized to charge any fees required by this action to

Deposit Account No. 20-1430.

Amendments to the Claims begin on page 2 of this paper.

Applicant Summary of Interview with the Examiner begins on page 5 of this

paper.
Remarks begin on page 6 of this paper.
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Serial No.: 16/010,230
Attorney Docket: IMM765 (051851-1088518)

AMENDMENTS TO THE CLAIMS

1. (Currently amended) A system comprising:
a proxy object;
a haptic output device mechanicalyecoupled-teo-within the proxy object;
a display configured to output a visual effect onto a surface of the proxy object;
a sensor for tracking a position of the proxy object; and
a processor configured to:

determine a modified visual effect based in part on data received from the

Sensor;
determine a haptic effect based in part on data received from the sensor;
transmit a display signal associated with the modified visual effect to the

display;
transmit a haptic signal associated with the haptic effect to the haptic output

device; and
output the haptic effect using the haptic output device.
2. (Previously presented) The system of claim 1, further comprising a wearable device

comprising a second haptic output device.

3. (Previously presented) The system of claim 1, wherein the proxy object comprises
one or more of: a shoe, an article of clothing, an electronic device, a display, an interface

object, or an interior of a vehicle.

4. (Previously presented) The system of claim 1, wherein the proxy object comprises

neutral physical characteristics.

5. (Previously presented) The system of claim 1, wherein the modified visual effect is

configured to modify an appearance of the proxy object through the display.

6. (Original) The system of claim 1, wherein the display comprises at least one of: a

wearable device or a mobile device.
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Serial No.: 16/010,230

Attorney Docket: IMM765 (051851-1088518)
7. (Original) The system of claim 1, wherein the sensor comprises at least one of a
camera, a laser, a radar, an accelerometer, a gyrometer, a pressure sensor, a magnetic

sensor, a light sensor, a tracking sensor, or a microphone.

8. (Original) The system of claim 1, wherein the processor is further configured to
receive an input signal from an input capture device and determine the haptic effect based

in part on data received from the input capture device.

9. (Original) The system of claim 1, wherein the haptic effect is configured to modify a

texture of the proxy object.

10. (Original) The system of claim 9, wherein the haptic effect is configured to simulate
the texture of one or more of: leather, plastic, rubber, metal, burlap, suede, denim, wood,

cloth, ceramic, foamed material or glass.

11. (Currently amended) A method comprising:
determining a modified visual effect based in part on data received from a sensor;
determining a haptic effect based in part on data received from the sensor;
transmitting a display signal associated with the modified visual effect to a display,
the modified visual effect being displayed on a surface of a proxy object;
transmitting a haptic signal associated with the haptic effect to a haptic output
device; and

outputting the haptic effect using the haptic output device, the haptic output device
being-mechanically-eoupledto-within the proxy object.

12. (Previously presented) The method of claim 11, further comprising:

determining a second haptic effect;

transmitting a second haptic signal associated with the second haptic effect to a
second haptic output device; and

outputting the second haptic effect using the second haptic output device, the second

haptic output device being mechanically coupled to a wearable device.

13. (Previously presented) The method of claim 11, wherein the proxy object comprises
one or more of: a shoe, an article of clothing, an electronic device, a display, an interface

object, or an interior of a vehicle.
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Serial No.: 16/010,230
Attorney Docket: IMM765 (051851-1088518)
14. (Previously presented) The method of claim 11, wherein the proxy object comprises

neutral physical characteristics.

15. (Previously presented) The method of claim 11, wherein the modified visual effect is

configured to modify an appearance of the proxy object through the display.

16. (Original) The method of claim 11, wherein the display comprises at least one of: a

wearable device or a mobile device.

17. (Original) The method of claim 11, wherein the sensor comprises at least one of a
camera, a laser, a radar, an accelerometer, a gyrometer, a pressure sensor, a magnetic

sensor, a light sensor, a tracking sensor, or a microphone.

18. (Original) The method of claim 11, further comprising receiving an input signal
from an input capture device and determining the haptic effect based in part on data

received from the input capture device.

19.  (Original) The method of claim 12, wherein the haptic effect is configured to modify

a texture of the proxy object.

20. (Original) The method of claim 19, wherein the haptic effect is configured to
simulate the texture of one or more of: leather, plastic, rubber, metal, canvas, enamel,

burlap, suede, denim, wood, cloth, ceramic, foamed material or glass.

21. (Currently amended) A non-transitory computer readable medium comprising
program code, which when executed by a processor is configured to cause the processor to:
determine a modified visual effect based in part on data received from a sensor;
determine a haptic effect based in part on data received from the sensor;
transmit a display signal associated with the modified visual effect to a display, the
modified visual effect being displayed on a surface of a proxy object;
transmit a haptic signal associated with the haptic effect to a haptic output device;
and

output the haptic effect using the haptic output device, the haptic output device
being-mechanically-coupledto-within the proxy object.
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APPLICANT SUMMARY OF INTERVIEW WITH THE EXAMINER

A telephone interview with the Examiner was conducted on January 10, 2020.
Present at the interview were Examiner Frank Chen, and Applicant’s representative,
Melissa Love, Reg. No. 77,105. Applicant thanks the Examiner for the time spent with
Applicant’s representative.

During the interview, Applicant’s representative and Examiner Chen discussed
various claim terms and embodiments described in the pending specification as well as the
Gonzalez reference. Examiner Chen agreed that the amendments discussed and
incorporated above overcome the cited references. No agreement was reached as to the

allowability of the claims as Examiner Chen suggested that a further search was necessary.
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REMARKS

The undersigned thanks Examiner Chen for review and consideration of the present
Application. In response to the Office Action of November 22, 2019 (“Office Action”), the
undersigned submits the present amendment and remarks (“Response”).

Upon entry of the Response, claims 1-21 are pending in the application. Claims 1,
11, and 21 are independent. By this Response, claims 1, 11, and 21 are amended without
prejudice or disclaimer. No new matter has been added by the Response.

In the Office Action, claims 1, 9, 11, 19, and 21 were rejected under 35 U.S.C. §
112(a) as allegedly failing to comply with the written description requirement.

In the Office Action, claims 1-7, 9-17, and 19-21 were rejected under 35 U.S.C. § 103
as allegedly unpatentable over U.S. Publication No. 2018/0144549 to Gonzalez et al.
(“Gonzalez”) in view of U.S. Publication No. 2016/0274662 to Rimon et al. (‘Rimon”).

In the Office Action, claims 8 and 18 were rejected under 35 U.S.C. § 103 as
allegedly unpatentable over Gonzalez in view of Rimon and further in view of U.S.
Publication No. 2018/0040038 to Vanslette et al. (“Vanslette”).

Applicant traverses each of the rejections of the claims and respectfully requests
reconsideration and allowance of all claims in view of the amendments above and the
remarks below.

Entry of the amendments is proper under 37 C.F.R. § 1.116 because the
amendments: (a) place the application in condition for allowance for the reasons discussed
herein; (b) do not raise any new issue requiring further search and/or consideration (as the
amendments amplify issues previously discussed throughout prosecution); (¢) do not
present any additional claims without canceling a corresponding number of finally rejected
claims; and (d) place the application in better form for appeal, should an appeal be
necessary. The amendments are necessary and were not presented earlier because they are
made in response to arguments raised in the Final Rejection. Entry of the amendments is
thus respectfully requested.

AFCP 2.0 Request:

Furthermore, it is respectfully submitted that this Amendment should be considered
and entered under the Patent Office’s “After Final Consideration Pilot Program 2.0 (AFCP
2.0) because the contents of the response herein may lead to allowance of the application

with only limited further search and/or consideration. Applicant’s representative is willing
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and available to participate in any interview requested by the examiner concerning the

present response.

I. Rejections under 35 U.S.C. § 112

Claims 1, 9, 11, 19, and 21 are rejected under 35 U.S.C. § 112(a) as allegedly failing
to comply with the written description requirement. Although Applicant respectfully
disagrees with the rejection, strictly in the interest of advancing prosecution, as discussed
in the interview summary, the claims have been amended to address the concerns raised in
the Office Action. Therefore, Applicant respectfully requests withdrawal of these rejections

and allowance of claims 1, 9, 11, 19, and 21

1I. Claim Rejections under 35 U.S.C. § 103

Claims 1-21 were rejected under 35 U.S.C. § 103 as allegedly unpatentable over
Gonzalez in view of Rimon alone, or in combination with Vanslette. In order to advance
prosecution, Applicant has amended claims 1, 11, and 21 as shown above. In view of these
amendments and as explained below, Applicant respectfully traverses the rejections and
asserts that the Office Action does not establish prima facie obviousness. See M.P.E.P. §§
2141 and 2143; Graham v. John Deere Co., 383 U.S. 1 (1966); KSR Int’l Co. v. Teleflex, Inc.,
82 U.S.P.Q.2d at 1395-96.

First, the Office Action does not address these new limitations, and thus the
rejection is moot. Further, these new claim elements are not disclosed or made obvious by
the cited combination of references as was discussed during the interview on January 10,
2020.

For example, the cited combination of references fails to disclose a system
comprising:

a proxy object;
a haptic output device within the proxy object;
a display configured to output a visual effect onto a
surface of the proxy object;
a sensor for tracking a position of the proxy object . . .
Amended independent claim 1. Claims 11 and 21 have been amended to include

» «

similar limitations. The Office Action asserts that Gonzalez discloses “a proxy object,” “a
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haptic output device;” and “ a display configured to output a visual effect.” Office Action, p.
5. However, Gonzalez does not disclose “a haptic output device within the proxy object;”
as is recited in amended claim 1.

Rather, Gonzalez describes “an augmented reality system (herein an ‘AR system’)
operable to provide new [or] different vehicle functionality to a vehicle. Gonzalez, [0006].
“For example, the vehicle may be equipped with a trim package that includes basic
infotainment features and/or basic ADAS [Advanced Driver Assistance System] features.
The AR system beneficially enables the driver to experience increased infotainment
features and/or increased ADAS features.” Id., [0008] “The AR system may let drivers try
out new or different infotainment or ADAS features prior to paying to have hardware
installed in their vehicle that would provide these new or different features without the use
of AR.” Id., [0012]. “One general aspect includes a method for providing a virtual feature to
a vehicle . . . where the virtual feature is controllable using a virtual object viewable by a
driver using the AR headset and touchable by the driver using the AR glove, the
method including: storing image data [and] glove data . . . the glove data describes a type
and a degree of haptic feedback to be provided to the driver via the AR glove ....” Id.,
[0018].

Gonzalez does not disclose a proxy object and a haptic output device within the
proxy object as claimed in the amended claims. Instead, the “AR system and the AR
manager can be used to provide other types of vehicle function[s] to a vehicle such as
modifying the appearance of the vehicle when viewed through the AR headset.” Id., [0043].
“The AR glove 196 is a haptic feedback glove which is configured so that the driver of the
vehicle 123 can touch, grasp, and feel virtual objects as if they were real (see, for
example, the virtual object 410 depicted in FIG. 4). . . . and the AR glove 196 is operable to
provide feedback to the driver so that virtual object feels firm . . ..” Id., [0079]. The AR
glove 196 is the only device described as providing haptic feedback, but the virtual objects
and/or visible alterations to the vehicle are not overlaid on the AR glove 196 because the
purpose of the AR glove 196 is to interact with the virtual objects as if they were real.
Further, the purpose of the AR system is “to provide new [or] different vehicle functionality
to a vehicle,” and overlaying a visual effect on the AR glove 196 would not provide a new or

different vehicle functionality to the vehicle.
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Rimon similarly does not disclose a proxy object as claimed in the amended claims.
Rather, Rimon describes “methods and systems for interfacing with virtual objects in the
context of wearing and using a head mounted display (HMD).” Rimon, [0001]. “One
approach to simulating different feelings and textures of virtual objects is to use a glove (or
gloves) that can apply a dynamically adjustable pressure and/or texture to the user’s
hand(s).” Id., [0034]. “For example, if the user is wearing a glove 502 and the user presses
on the virtual soda can, the soda can will change shape . . . . The glove will be provided
haptic feedback to give the user a perception of crushing the can . ... Id., [0060].

Similar to Gonzalez, the glove 502 in Rimon is intended to interact with the virtual
objects displayed via the head mounted display. The virtual objects are not overlaid on the
glove 502 because the purpose of the glove 502 is to interact with the virtual objects.
Therefore, neither Gonzalez nor Rimon disclose or make obvious “a proxy object; a haptic
output device within the proxy object; [and] a display configured to output a visual effect
onto a surface of the proxy object,” as is recited in amended claim 1.

Vanslette fails to cure the deficiencies identified above regarding Gonzalez and
Rimon. For the foregoing reasons, Applicant respectfully requests withdrawal of the
rejections of claim 1. Independent claims 11 and 21 recite similar features to those in claim
1, so Applicant respectfully requests the rejection of claims 11 and 21 also be withdrawn.
Each of dependent claims 2-10 and 12-20 depends from and further limits one of claims 1 or

11 and is thus allowable for at least the same reasons.
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CONCLUSION

Applicant respectfully asserts that in view of the amendments and remarks above,
all pending claims are allowable and Applicant respectfully requests the allowance of all
claims.

Should the Examiner have any comments, questions, or suggestions of a nature
necessary to expedite the prosecution of the application, or to place the case in condition for
allowance, the Examiner is courteously requested to telephone the undersigned at the number

listed below.

Respectfully submitted,

Date: January 22, 2020 /Melissa Love/

Melissa Love
Reg. No. 77,105

KILPATRICK TOWNSEND & STOCKTON LLP
1100 Peachtree Street NE

Suite 2800

Atlanta, GA. 30309

Phone: (404) 815-6500

US2008 16410894 1

10
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Doc Code: A.NE.AFCP
Document Description: After Final Consideration Pilot Program Request

PTO/SB/434 (05-13)

CERTIFICATION AND REQUEST FOR CONSIDERATION UNDER THE
AFTER FINAL CONSIDERATION PILOT PROGRAM 2.0

Practitioner Docket No.: Application No.: Filing Date:

IMM765 (051851-1088518)| 16/010,230 June 15, 2018

First Named Inventor: Title:

SatOSh| Ara k| Systems and Methods for Integrating Haptics Overlay in Augmented Reality

APPLICANT HEREBY CERTIFIES THE FOLLOWING AND REQUESTS CONSIDERATION UNDER THE AFTER FINAL CONSIDERATION PILOT
PROGRAM 2.0 (AFCP 2.0) OF THE ACCOMPANYING RESPONSE UNDER 37 CFR 1.116.

1.

The above-identified application is {i) an original utility, plant, or design nonprovisional application filed under
35 U.S.C. 111(a) [a continuing application {e.g., a continuation or divisional application) is filed under 35 U.S.C. 111{a) and is
eligible under (i)], or (ii) an international application that has entered the national stage in compliance with 35 U.S.C. 371{(c).

The above-identified application contains an outstanding final rejection.

Submitted herewith is a response under 37 CFR 1.116 to the outstanding final rejection. The response includes an
amendment to at least one independent claim, and the amendment does not broaden the scope of the independent claim in
any aspect.

This certification and request for consideration under AFCP 2.0 is the only AFCP 2.0 certification and request filed in
response to the outstanding final rejection.

Applicant is willing and available to participate in any interview requested by the examiner concerning the present response.
This certification and request is being filed electronically using the Office’s electronic filing system (EFS-Web).

Any fees that would be necessary consistent with current practice concerning responses after final rejection under 37 CFR
1.116, e.g., extension of time fees, are being concurrently filed herewith. [There is no additional fee required to request
consideration under AFCP 2.0.]

By filing this certification and request, applicant acknowledges the following:

Reissue applications and reexamination proceedings are not eligible to participate in AFCP 2.0.
The examiner will verify that the AFCP 2.0 submission is compliant, i.e., that the requirements of the program have been met
(see items 1 to 7 above). For compliant submissions:

o  The examiner will review the response under 37 CFR 1.116 to determine if additional search and/or consideration
(i) is necessitated by the amendment and (ii) could be completed within the time allotted under AFCP 2.0. If
additional search and/or consideration is required but cannot be completed within the allotted time, the examiner
will process the submission consistent with current practice concerning responses after final rejection under
37 CFR 1.116, e.g., by mailing an advisory action.

o If the examiner determines that the amendment does not necessitate additional search and/or consideration, or if
the examiner determines that additional search and/or consideration is required and could be completed within
the allotted time, then the examiner will consider whether the amendment places the application in condition for
allowance (after completing the additional search and/or consideration, if required). If the examiner determines
that the amendment does not place the application in condition for allowance, then the examiner will contact the
applicant and request an interview.

= The interview will be conducted by the examiner, and if the examiner does not have negotiation
authority, a primary examiner and/or supervisory patent examiner will also participate.

. If the applicant declines the interview, or if the interview cannot be scheduled within ten {10) calendar
days from the date that the examiner first contacts the applicant, then the examiner will proceed
consistent with current practice concerning responses after final rejection under 37 CFR 1.116.

Signature

Date

/Melissa Love/ 2020/1/22

Name

Practitioner

(Print/Typed) M ellssa Love Registration No. 771 05

Note: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. Submit multiple
forms if more than one signature is required, see below*.

m * Total of 1 forms are submitted.
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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 (56 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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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):

eofficeaction@appcoll.com
ipefiling @kilpatricktownsend.com
kts_imm_docketing @kilpatricktownsend.com
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Application No. Applicant(s)
Advisory Action 16/010,230 Araki et al.
Before the Filing of an Appeal Brief |Examiner Art Unit AIA (FITF) Status
FRANK S CHEN 2611 Yes

--The MAILING DATE of this communication appears on the cover sheet with the correspondence address --

THE REPLY FILED 22 January 2020 FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE.
NO NOTICE OF APPEAL FILED

1. The reply was filed after a final rejection. No Notice of Appeal has been filed. To avoid abandonment of this application, applicant must timely file
one of the following replies: (1) an amendment, affidavit, or other evidence, which places the application in condition for allowance;
(2) a Notice of Appeal (with appeal fee) in compliance with 37 CFR 41.31; or (3) a Request for Continued Examination (RCE) in compliance with
37 CFR 1.114 if this is a utility or plant application. Note that RCEs are not permitted in design applications. The reply must be filed within one of
the following time periods:
a) C] The period for reply expires months from the mailing date of the final rejection.
b) The period for reply expires on: (1) the mailing date of this Advisory Action; or (2) the date set forth in the final rejection, whichever is later.
In no event, however, will the statutory period for reply expire later than SIX MONTHS from the mailing date of the final rejection.
c) (Ja prior Advisory Action was mailed more than 3 months after the mailing date of the final rejection in response to a first after-final reply filed
within 2 months of the mailing date of the final rejection.The current period for reply expires months from the mailing date of
the prior Aavisory Action or SIX MONTHS from the mailing date of the final rejection, whichever is earlier.
Examiner Note: If box 1 is checked, check either box (a), (b) or (¢). ONLY CHECK BOX (b) WHEN THIS ADVISORY ACTION IS THE
FIRST RESPONSE TO APPLICANTS FIRST AFTER-FINAL REPLY WHICH WAS FILED WITHIN TWO MONTHS OF THE FINAL
REJECTION. ONLY CHECK BOX (c) IN THE LIMITED SITUATION SET FORTH UNDER BOX (c). See MPEP 706.07(f).

Extensions of time may be obtained under 37 CFR 1.136(a). The date on which the petition under 37 CFR 1.136(a) and the appropriate

extension fee have been filed is the date for purposes of determining the period of extension and the corresponding amount of the fee. The

appropriate extension fee under 37 CFR 1.17(a) is calculated from: (1) the expiration date of the shortened statutory period for reply originally

set in the final Office action; or (2) as set forth in (b) or (c) above, if checked. Any reply received by the Office later than three months after the

mailing date of the final rejection, even if timely filed, may reduce any earned patent term adjustment. See 37 CFR 1.704(b).

NOTICE OF APPEAL

2. [] The Notice of Appeal was filed on . A brief in compliance with 37 CFR 41.37 must be filed within two months of the date of filing the Notice

of Appeal (37 CFR 41.37(a)), or any extension thereof (37 CFR 41.37(e)), to avoid dismissal of the appeal. Since a Notice of
Appeal has been filed, any reply must be filed within the time period set forth in 37CFR 41.37(a).
AMENDMENTS
3. The proposed amendments filed after a final rejection, but prior to the date of filing a brief, will not be entered because
a) They raise new issues that would require further consideration and/or search (see NOTE below);
b) ] They raise the issue of new matter (see NOTE below);
[9) O They are not deemed to place the application in better form for appeal by materially reducing or simplifying the issues for
appeal; and/or
d) d They present additional claims without canceling a corresponding number of finally rejected claims.
NOTE: See Continuation Sheet (See 37CFR 1.116 and 41.33(a)).

4. [ The amendments are not in compliance with 37CFR 1.121. See attached Notice of Non-Compliant Amendment (PTOL-324).

5. [ Applicants reply has overcome the following rejection(s):

6. Newly proposed or amended claim(s) would be allowable if submitted in a separate, timely filed amendment canceling the non-allowable

claim(s).
7. For purposes of appeal, the proposed amendment(s):(a)will not be entered, or (b)[:]will be entered, and an explanation of how the
new or amended claims would be rejected is provided below or appended.

AFFIDAVIT OR OTHER EVIDENCE

8.(JA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

9. [ The affidavit or other evidence filed after final action, but before or on the date of filing a Notice of Appeal will not be entered because applicant
failed to provide a showing of good and sufficient reasons why the affidavit or other evidence is necessary and was not earlier presented. See 37
CFR 1.116(e).

10. [ The affidavit or other evidence filed after the date of filing the Notice of Appeal, but prior to the date of filing a brief, will not be entered because
the affidavit or other evidence failed to overcome all rejections under appeal and/or appellant fails to provide a showing of good and sufficient
reasons why it is necessary and was not earlier presented. See 37 CFR 41.33(d)(1).

11. (0 The affidavit or other evidence is entered. An explanation of the status of the claims after entry is below or attached.

REQUEST FOR RECONSIDERATION/QOTHER

12. The request for reconsideration has been considered but does NOT place the application in condition for allowance because:

See Continuation Sheet.

13. (J Note the attached Information Disclosure Statemeni(s). (PTO/SB/08) Paper No(s).
14. (] Other:
STATUS OF CLAIMS
15. The status of the claim(s) is (or will be) as follows:

Claim(s) allowed:

Claim(s) objected to:

Claim(s) rejected:1-21.

Claim(s) withdrawn from consideration:

/FRANK S CHEN/
Primary Examiner, Art Unit 2611

U.S. Patent and Trademark Office
PTOL-303 (Rev. 08-2013) Advisory Action Before the Filing of an Appeal Brief Paper No. 20200205
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Continuation Sheet (PTOL-303) Application No. 16/010,230

Continuation of 3. NOTE: Placing the haptic output device within the proxy object which is argued as a

physical object changes the scope of the claims and presents new issues that require additional search
and consideration.

Continuation of REQUEST FOR RECONSIDERATION/OTHER 12. The request for reconsideration has
been considered but does NOT place the application in condition for allowance because: Placing the
haptic output device within the proxy object which is argued as a physical object changes the scope of the
claims and presents new issues that require additional search and consideration.
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Attorney Docket: IMM765 (051851-1088518)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

DO NOT ENTER: /F.S.C/

In re Application of : Satoshi Araki 02/05/2020

Application No. . 16/010,230

For . Systems and Methods for Integrating Haptics Overlay in
Augmented Reality

Filed ¢ June 15, 2018

Examiner . Frank S. Chen

Art Unit : 2611

Confirmation No. : 4778

Mail Stop AF Certificate of Electronic Filing

I hereby certify that this correspondence is being
electronically filed with the United States Patent
P.0. Box .1450 Office via EFS-Web on January 22, 2020
Alexandria, VA 22313-1450

Commissioner for Patents

/John Mulhern/

RESPONSE TO FINAL OFFICE ACTION

The following Amendment and Remarks are submitted in response to the Final
Office Action mailed November 22, 2019. Applicants believe that all fees necessary for this
response have been submitted herewith; however, should an additional fee be deemed
necessary, the Commissioner is hereby authorized to charge any fees required by this action to

Deposit Account No. 20-1430.

Amendments to the Claims begin on page 2 of this paper.

Applicant Summary of Interview with the Examiner begins on page 5 of this

paper.
Remarks begin on page 6 of this paper.
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/John Mulhern/

RESPONSE TO FINAL OFFICE ACTION WITH REQUEST FOR CONTINUED
EXAMINATION UNDER 37 C.F.R. §1.116

The following Amendment and Remarks are submitted in response to the Final
Office Action mailed November 22, 2019 and the Advisory Action mailed February 10, 2020.
Applicants believe that all fees necessary for this response have been submitted herewith;
however, should an additional fee be deemed necessary, the Commissioner is hereby

authorized to charge any fees required by this action to Deposit Account No. 20-1430.

Amendments to the Claims begin on page 2 of this paper.

Applicant Summary of Interview with the Examiner begins on page 6 of this

paper.
Remarks begin on page 7 of this paper.
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AMENDMENTS TO THE CLAIMS

1. (Currently amended) A system comprising:

a proxy object_comprising one or more haptic output devices;

a display configured to output a visual effect onto a surface of the proxy object;
a sensor for tracking a position of the proxy object; and
a processor configured to:
determine a modified visual effect based in part on data received from the
Sensor;
determine a haptic effect based in part on data received from the sensor;
transmit a display signal associated with the modified visual effect to the

display, the modified visual effect to be displayed on the proxy object via the display;

transmit a haptic signal associated with the haptic effect to the one or more

haptic output devices; and
output the haptic effect using the one or more haptic output devices.
2. (Currently amended) The system of claim 1, further comprising a wearable device

comprising [[a |Jone or more second haptic output devices.

3. (Previously presented) The system of claim 1, wherein the proxy object comprises
one or more of: a shoe, an article of clothing, an electronic device, a display, an interface

object, or an interior of a vehicle.

4. (Previously presented) The system of claim 1, wherein the proxy object comprises

neutral physical characteristics.

5. (Previously presented) The system of claim 1, wherein the modified visual effect is

configured to modify an appearance of the proxy object through the display.

6. (Original) The system of claim 1, wherein the display comprises at least one of: a

wearable device or a mobile device.
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7. (Original) The system of claim 1, wherein the sensor comprises at least one of a
camera, a laser, a radar, an accelerometer, a gyrometer, a pressure sensor, a magnetic

sensor, a light sensor, a tracking sensor, or a microphone.

8. (Original) The system of claim 1, wherein the processor is further configured to
receive an input signal from an input capture device and determine the haptic effect based

in part on data received from the input capture device.

9. (Original) The system of claim 1, wherein the haptic effect is configured to modify a

texture of the proxy object.

10. (Original) The system of claim 9, wherein the haptic effect is configured to simulate
the texture of one or more of: leather, plastic, rubber, metal, burlap, suede, denim, wood,

cloth, ceramic, foamed material or glass.

11. (Currently amended) A method comprising:
determining a modified visual effect based in part on data received from a sensor;
determining a haptic effect based in part on data received from the sensor;
transmitting a display signal associated with the modified visual effect to a display,

the modified visual effect being displayed on a surface of a proxy object_via the display, the

proxy object comprising one or more haptic output devices;
transmitting a haptic signal associated with the haptic effect to [[a ]]the one or more

haptic output devices; and

outputting the haptic effect using the one or more haptic output devices.thehaptie

12, (Currently amended) The method of claim 11, further comprising:

determining a second haptic effect;

transmitting a second haptic signal associated with the second haptic effect to
[[a]]one or more second haptic output devices; and

outputting the second haptic effect using the one or more second haptic output
devices, the one or more second haptic output devices being mechanically coupled to a

wearable device.
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13. (Previously presented) The method of claim 11, wherein the proxy object comprises
one or more of: a shoe, an article of clothing, an electronic device, a display, an interface

object, or an interior of a vehicle.

14. (Previously presented) The method of claim 11, wherein the proxy object comprises

neutral physical characteristics.

15. (Previously presented) The method of claim 11, wherein the modified visual effect is

configured to modify an appearance of the proxy object through the display.

16. (Original) The method of claim 11, wherein the display comprises at least one of: a

wearable device or a mobile device.

17. (Original) The method of claim 11, wherein the sensor comprises at least one of a
camera, a laser, a radar, an accelerometer, a gyrometer, a pressure sensor, a magnetic

sensor, a light sensor, a tracking sensor, or a microphone.

18. (Original) The method of claim 11, further comprising receiving an input signal
from an input capture device and determining the haptic effect based in part on data

received from the input capture device.

19. (Original) The method of claim 12, wherein the haptic effect is configured to modify

a texture of the proxy object.

20. (Original) The method of claim 19, wherein the haptic effect is configured to
simulate the texture of one or more of: leather, plastic, rubber, metal, canvas, enamel,

burlap, suede, denim, wood, cloth, ceramic, foamed material or glass.

21. (Currently amended) A non-transitory computer readable medium comprising
program code, which when executed by a processor is configured to cause the processor to:
determine a modified visual effect based in part on data received from a sensor;
determine a haptic effect based in part on data received from the sensor;
transmit a display signal associated with the modified visual effect to a display, the

modified visual effect being displayed on a surface of a proxy object_via the display, the

proxy object comprising one or more haptic output devices;
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transmit a haptic signal associated with the haptic effect to [[a]]the one or more

haptic output devices; and

output the haptic effect using the one or more haptic output devices.—~+he-haptie
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APPLICANT SUMMARY OF INTERVIEW WITH THE EXAMINER

A telephone interview with the Examiner was conducted on January 10, 2020.
Present at the interview were Examiner Frank Chen, and Applicant’s representative,
Melissa Love, Reg. No. 77,105. Applicant thanks the Examiner for the time spent with
Applicant’s representative.

During the interview, Applicant’s representative and Examiner Chen discussed
various claim terms and embodiments described in the pending specification as well as the
Gonzalez reference. Examiner Chen agreed that the amendments discussed and
incorporated above overcome the cited references. No agreement was reached as to the

allowability of the claims as Examiner Chen suggested that a further search was necessary.
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REMARKS

The undersigned thanks Examiner Chen for review and consideration of the present
Application. In response to the Office Action of November 22, 2019 (“Office Action”) and the
Advisory Action mailed February 10, 2020, the undersigned submits the present
amendment and remarks (“Response”).

Upon entry of the Response, claims 1-21 are pending in the application. Claims 1,
11, and 21 are independent. By this Response, claims 1-2, 11-12, and 21 are amended
without prejudice or disclaimer. No new matter has been added by the Response.

In the Office Action, claims 1, 9, 11, 19, and 21 were rejected under 35 U.S.C. §
112(a) as allegedly failing to comply with the written description requirement.

In the Office Action, claims 1-7, 9-17, and 19-21 were rejected under 35 U.S.C. § 103
as allegedly unpatentable over U.S. Publication No. 2018/0144549 to Gonzalez et al.
(“Gonzalez”) in view of U.S. Publication No. 2016/0274662 to Rimon et al. (‘Rimon”).

In the Office Action, claims 8 and 18 were rejected under 35 U.S.C. § 103 as
allegedly unpatentable over Gonzalez in view of Rimon and further in view of U.S.
Publication No. 2018/0040038 to Vanslette et al. (“Vanslette”).

Applicant traverses each of the rejections of the claims and respectfully requests
reconsideration and allowance of all claims in view of the amendments above and the

remarks below.

L. Rejections under 35 U.S.C. § 112

Claims 1, 9, 11, 19, and 21 are rejected under 35 U.S.C. § 112(a) as allegedly failing
to comply with the written description requirement. Although Applicant respectfully
disagrees with the rejection, strictly in the interest of advancing prosecution, as discussed
in the interview summary, the claims have been amended to address the concerns raised in
the Office Action. Therefore, Applicant respectfully requests withdrawal of these rejections

and allowance of claims 1, 9, 11, 19, and 21

1I. Claim Rejections under 35 U.S.C. § 103

Claims 1-21 were rejected under 35 U.S.C. § 103 as allegedly unpatentable over

Gonzalez in view of Rimon alone, or in combination with Vanslette. In order to advance
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prosecution, Applicant has amended claims 1, 11, and 21 as shown above. In view of these
amendments and as explained below, Applicant respectfully traverses the rejections and
asserts that the Office Action does not establish prima facie obviousness. See M.P.E.P. §§
2141 and 2143; Graham v. John Deere Co., 383 U.S. 1 (1966); KSR Int’l Co. v. Teleflex, Inc.,
82 U.S.P.Q.2d at 1395-96.

First, the Office Action does not address these new limitations, and thus the
rejection is moot. Further, these new claim elements are not disclosed or made obvious by
the cited combination of references as was discussed during the interview on January 10,
2020.

For example, the cited combination of references fails to disclose a system
comprising:

a proxy object comprising one or more haptic
output devices;

a display configured to output a visual effect onto a
surface of the proxy object;

a sensor for tracking a position of the proxy object; and

a processor configured to:

transmit a display signal associated with the
modified visual effect to the display, the modified
visual effect to be displayed on the proxy object;

Amended independent claim 1. Claims 11 and 21 have been amended to include
similar limitations. The Office Action asserts that Gonzalez discloses “a proxy object,” “a
haptic output device;” and “ a display configured to output a visual effect.” Office Action, p.
5. However, Gonzalez does not disclose “a proxy object comprising one or more haptic
output devices” with “the modified visual effect to be displayed on the proxy
object,” as is recited in amended claim 1.

Rather, Gonzalez describes “an augmented reality system (herein an ‘AR system’)
operable to provide new [or] different vehicle functionality to a vehicle. Gonzalez, [0006].
“For example, the vehicle may be equipped with a trim package that includes basic

infotainment features and/or basic ADAS [Advanced Driver Assistance System] features.

The AR system beneficially enables the driver to experience increased infotainment
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features and/or increased ADAS features.” Id., [0008] “The AR system may let drivers try
out new or different infotainment or ADAS features prior to paying to have hardware
installed in their vehicle that would provide these new or different features without the use
of AR.” Id., [0012]. “One general aspect includes a method for providing a virtual feature to
a vehicle . . . where the virtual feature is controllable using a virtual object viewable by a
driver using the AR headset and touchable by the driver using the AR glove, the
method including: storing image data [and] glove data . . . the glove data describes a type
and a degree of haptic feedback to be provided to the driver via the AR glove ....” Id.,
[0018].

Gonzalez does not disclose a proxy object comprising one or more haptic output
devices and a modified visual effect to be displayed on the proxy object as claimed in the
amended claims. Instead, the “AR system and the AR manager can be used to provide other
types of vehicle function[s] to a vehicle such as modifying the appearance of the vehicle
when viewed through the AR headset.” Id., [0043]. “The AR glove 196 is a haptic feedback
glove which is configured so that the driver of the vehicle 123 can touch, grasp, and feel
virtual objects as if they were real (see, for example, the virtual object 410 depicted in
FIG. 4). ... and the AR glove 196 is operable to provide feedback to the driver so that
virtual object feels firm . ...” Id., [0079]. The AR glove 196 is the only device described as
providing haptic feedback, but the virtual objects and/or visible alterations to the vehicle
are not overlaid on the AR glove 196 because the purpose of the AR glove 196 is to interact
with the virtual objects as if they were real. Displaying the virtual objects on the AR glove
196 would prevent the AR glove 196 from being able to interact with the virtual objects as if
they were real. And the physical portions of the vehicle where visible alterations are
overlaid do not include any feedback devices. Therefore, Gonzalez does not disclose “a proxy
object comprising one or more haptic output devices” with “the modified visual effect to be
displayed on the proxy object.”

Rimon similarly does not disclose a proxy object as claimed in the amended claims.
Rather, Rimon describes “methods and systems for interfacing with virtual objects in the
context of wearing and using a head mounted display (HMD).” Rimon, [0001]. “One
approach to simulating different feelings and textures of virtual objects is to use a glove (or
gloves) that can apply a dynamically adjustable pressure and/or texture to the user’s

hand(s).” Id., [0034]. “For example, if the user is wearing a glove 502 and the user presses
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on the virtual soda can, the soda can will change shape . . . . The glove will be provided
haptic feedback to give the user a perception of crushing the can . ... Id., [0060].

Similar to Gonzalez, the glove 502 in Rimon is intended to interact with the virtual
objects displayed via the head mounted display. The virtual objects are not overlaid on the
glove 502 because the purpose of the glove 502 is to interact with the virtual objects.
Therefore, neither Gonzalez nor Rimon disclose or make obvious “a proxy object
comprising one or more haptic output devices” with “the modified visual effect to
be displayed on the proxy object,” as is recited in amended claim 1.

Vanslette fails to cure the deficiencies identified above regarding Gonzalez and
Rimon. For the foregoing reasons, Applicant respectfully requests withdrawal of the
rejections of claim 1. Independent claims 11 and 21 recite similar features to those in claim
1, so Applicant respectfully requests the rejection of claims 11 and 21 also be withdrawn.
Each of dependent claims 2-10 and 12-20 depends from and further limits one of claims 1 or

11 and is thus allowable for at least the same reasons.

10
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CONCLUSION

Applicant respectfully asserts that in view of the amendments and remarks above,
all pending claims are allowable and Applicant respectfully requests the allowance of all
claims.

Should the Examiner have any comments, questions, or suggestions of a nature
necessary to expedite the prosecution of the application, or to place the case in condition for
allowance, the Examiner is courteously requested to telephone the undersigned at the number

listed below.

Respectfully submitted,

Date: February 24, 2020 /Melissa Love/

Melissa Love
Reg. No. 77,105

KILPATRICK TOWNSEND & STOCKTON LLP
1100 Peachtree Street NE

Suite 2800

Atlanta, GA. 30309

Phone: (404) 815-6500

US2008 16587436 2

11
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First Named Inventor/Applicant Name: Satoshi Araki
Customer Number: 34300
Filer: Melissa Leigh Love/John Mulhern
Filer Authorized By: Melissa Leigh Love
Attorney Docket Number: IMM765 (051851-1088518)
Receipt Date: 24-FEB-2020
Filing Date: 15-JUN-2018
Time Stamp: 15:27:12

Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $1300
RAM confirmation Number E20202NF27357038
Deposit Account 201430
Authorized User John Mulhern

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
37 CFR 1.16 (National application filing, search, and examination fees)

37 CFR 1.17 (Patent application and reexamination processing fees)
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37 CFR 1.19 (Document supply fees)
37 CFR 1.20 (Post Issuance fees)

37 CFR 1.21 (Miscellaneous fees and charges)

File Listing:
s . File Si i
Document Document Description File Name N Slze(B){tes)l Multl' .Pages
Number Message Digest | Part/.zip| (if appl.)
46717
1 Request for Con;gged Examination 16010230_RCE.pdf no 3
( ) bf42c450bb7a4617e247 144fe2cal518a8f7)
96f6.
Warnings:
This is not a USPTO supplied RCE SB30 form.
Information:
156791
2 16010230_Resp.pdf yes 11
aB96d241805e5323d7545fd2675d994960)
Multipart Description/PDF files in .zip description
Document Description Start End
Response After Final Action 1 1
Claims 2 5
Applicant summary of interview with examiner 6 6
Applicant Arguments/Remarks Made in an Amendment 7 11
Warnings:
Information:
30194
3 Fee Worksheet (SB06) fee-info.pdf no 2
ae389c606264cd 10592c432a0c7d7d5c72
e4c6
Warnings:
Information:
Total Files Size (in bytes){ 233702
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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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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

34300 7590 03/04/2020 | EXAMINER |
Kilpatrick Townsend and Stockton/Immersion CHEN, FRANK §
Mailstop: IP Docketing - 22
1100 Peachtree Street | ART UNIT PAPER NUMBER |
Suite 2800 2611

Atlanta, GA 30309 DATE MAILED: 03/04/2020

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

16/010,230 06/15/2018 Satoshi Araki IMM765 4778

(051851-1088518)
TITLE OF INVENTION: Systems and Methods for Integrating Haptics Overlay in Augmented Reality

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 06/04/2020

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 (if 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: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at

www.uspto.gov/PatentMaintenanceFees.
Page 1 of 3

PTOL-85 (Rev. 02/11)

EX1002 - Page 295



PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. 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.
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
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

34300 7590 03/04/2020 Certificate of Mailing or Transmission

Kilpatrick Townsend and Stockton/Immersion I hereby certify that this Fee(s) Transmittal is being deposited with the United
! i States Postal Service with sufficient postage for first class mail in an envelope
Mailstop: IP Docketing - 22 addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
1100 Peachtree Street the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
Suite 2800 (Typed or printed name)
Atlanta, GA 30309 (Signature)
(Date)|
I APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |

16/010,230 06/15/2018 Satoshi Araki IMM765 4778

(051851-1088518)
TITLE OF INVENTION: Systems and Methods for Integrating Haptics Overlay in Augmented Reality

| APPLN. TYPE I ENTITY STATUS I ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 06/04/2020
I EXAMINER | ART UNIT | CLASS-SUBCLASS |
CHEN, FRANK S 2611 345-633000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

M| Change of correspondence address (or Change of Correspondence

Address form PTO/SB/122) attached (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of upto 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

(] "Fee Address" indication (or "Fee Address" Indication form PTO/
SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

|95}

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). 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. Fees submitted: [ MIssue Fee (JPublication Fee (if required) [JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

(] Blectronic Payment via EFS-Web [ Enclosed check (] Non-electronic payment by credit card (Attach form PTO-2038)

(1 The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)

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.

M| Applicant certifying micro entity status. See 37 CFR 1.29

M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

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.
Page 2 of 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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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

I APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
16/010,230 06/15/2018 Satoshi Araki IMM?765 4778
LOS185 1L 1OKKS 1)
I EXAMINER |
34300 7590 03/04/2020
Kilpatrick Townsend and Stockton/Immersion CHEN, FRANK S

Mailstop: IP Docketing - 22
1100 Peachtree Street

Suite 2800 2611
Atlanta, GA 30309

| ART UNIT PAPER NUMBER |

DATE MAILED: 03/04/2020

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.

Page 3 of 3

PTOL-85 (Rev. 02/11)
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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 30 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. Arecord 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)
; . 16/010,230 Araki et al.
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
FRANK S CHEN 2611 Yes

-- 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.

1.4} This communication is responsive to 2/24/2020.
[J A declaration(s)affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J 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. The allowed claim(s) is/are 1-21 . 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
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4. Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

Certified copies:
a) JAIl b) (JSome  *c) [J None of the:
1. [0 Certified copies of the priority documents have been received.
2. [J 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.

(O 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)

1.0 Notice of References Cited (PTO-892) 5. (J Examiner's Amendment/Comment

2. Information Disclosure Statements (PTO/SB/08), 6. (J Examiner's Statement of Reasons for Allowance
Paper No./Mail Date .

3.0 Examiner's Comment Regarding Requirement for Deposit 7. (J Other .

of Biological Material
4.(] Interview Summary (PTO-413),
Paper No./Mail Date.
/FRANK S CHEN/
Primary Examiner, Art Unit 2611

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20200227A
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Noles 16/010.230 Araki ot al.
H“m “‘“ ‘H““ | ‘“ ‘l“ . -
FRANK S CHEN 2611
CPC - Searched*
Symbol Date Examiner
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of

the search.

/FRANK S CHEN/
Primary Examiner, Art Unit 2611

U.S. Patent and Trademark Office

Page 1 of 2
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Search Noles

Application/Control No.

Applicant(s)/Patent Under Reexamination

16/010,230 Araki et al.
NMANEADATY [~

FRANK S CHEN 2611
Search Notes
Search Notes Date Examiner
Performed searches in all EAST databases. 06/28/2019 FC
Performed searches in Google Patents 06/28/2019 FC
Performed NPL searches in Google Scholar 06/28/2019 FC
Performed double patenting/inventor searches 06/28/2019 FC
Performed CPC searches in GO8B6/00 OR G06T11/60 06/28/2019 FC
Performed searches in all EAST databases. 11/18/2019 FC
Performed searches in Google Patents 11/18/2019 FC
Performed NPL searches in Google Scholar 11/18/2019 FC
Performed double patenting/inventor searches 11/18/2019 FC
Performed CPC searches in G08B6/00 OR G06T11/60 11/18/2019 FC
Performed searches in all EAST databases. 02/27/2020 FC
Performed searches in Google Patents 02/27/2020 FC
Performed NPL searches in Google Scholar 02/27/2020 FC
Performed double patenting/inventor searches 02/27/2020 FC
Performed CPC searches in G08B6/00 OR G06T11/60 02/27/2020 FC
Interference Search
g;:;zfs/CPC US Subclass/CPC Group Date Examiner
éiiitﬁaﬁ.“;’iﬂw 02/27/2020 FC

/FRANK S CHEN/

Primary Examiner, Art Unit 2611

U.S. Patent and Trademark Office

Page 2 of 2
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |¢010 230 Araki et al.
H “ ““| Examiner Art Unit
FRANK S CHEN 2611
CPC
Symbol Type Version
G08B 00 F 2013-01:01
GO06T 60 | 20130101
CPC Combination Sets
Symbol Type Set Ranking Version
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 21
/[FRANK S CHEN/ 27 February 2020 . . -
Primary Examiner, Art Unit 2611 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 1
U.S. Patent and Trademark Office Part of Paper No.: 20200227A

Page 1 of 3
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/ssue Classification

Application/Control No. Applicant(s)/Patent Under Reexamination

16/010,230 Araki et al.
Examiner Art Unit
FRANK S CHEN 2611

INTERNATIONAL CLASSIFICATION

CLAIMED

G08B6/00

G06T11/60

NON-CLAIMED

US ORIGINAL CLASSIFICATION

CLASS

SUBCLASS

CROSS REFERENCES(S)

CLASS

SUBCLASS (ONE SUBCLASS PER BLOCK)

NONE

(Assistant Examiner)

Total Claims Allowed:

(Date) 21

/FRANK S CHEN/
Primary Examiner, Art Unit 2611

(Primary Examiner)

27 February 2020 O.G. Print Claim(s) | O.G. Print Figure

(Date) 1 1

U.S. Patent and Trademark Office

Part of Paper No.: 20200227A

Page 2 of 3
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/ssue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

16/010,230 Araki et al.
Examiner Art Unit
FRANK S CHEN 2611

(O Claims renumbered in the same order as presented by applicant

O CPA (O TD. O R147

CLAIMS

Final Original|Final OriginallFinaI Original|Final [Original|Final OriginallFinaI Original|Final [Original|Final |Original
1 1 10 10 13 19
2 2 11 11 14 20
3 3 12 12 21 21
4 4 15 13

5 5 16 14

6 6 17 15

7 7 18 16

8 8 19 17

9 9 20 18

NONE

(Assistant Examiner)

(Date) 21

Total Claims Allowed:

/FRANK S CHEN/
Primary Examiner, Art Unit 2611

(Primary Examiner)

27 February 2020

(Date) 1 1

O.G. Print Claim(s) | O.G. Print Figure

U.S. Patent and Trademark Office

Page 3 of 3
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EAST Search History

EAST Search History

EAST Search History (Prior Art)

Ref
#

Hits

Search Query

DBs

Default
Operator

Plurals

Time
Stamp

L1

proxy WITH object SAME simulat$4 WITH
leather

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2020/02/27
14:15

L2

proxy WITH object SAME simulat$4 WITH
(leather OR suede)

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2020/02/27
14:15

L3

proxy WITH object SAME (leather OR
suede)

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2020/02/27
14:25

L4

haptic WITH output$4 WITH object SAME
(leather OR suede)

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2020/02/27
14:25

L5

28
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(2) The name of a single firm (having as a member a
registered attorney or agent) and the names of upto 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

1 Kilpatrick Townsend & Stockton LLP

M| Change of correspondence address (or Change of Correspondence
Address form PTO/SB/122) attached.

(] "Fee Address" indication (or "Fee Address" Indication form PTO/
SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

|95}

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Immersion Corporation San Jose CA

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individual X1 Corporation or other private group entity (] Government

4a. Fees submitted: Klissue Fee (JPublication Fee (if required) [JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

X1 Blectronic Payment via EFS-Web [ Enclosed check (] Non-electronic payment by credit card (Attach form PTO-2038)
1 The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No. 20-1430

5. Change in Entity Status (from status indicated above)

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.

M| Applicant certifying micro entity status. See 37 CFR 1.29

M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

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 /Melissa | ¢ we/ Date A‘ il 172020
Typed or printed name _Melissa Love Registration No. 77,105
Page 2 of 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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Electronic Patent Application Fee Transmittal

Application Number:

16010230

Filing Date:

15-Jun-2018

Title of Invention:

Systems and Methods for Integrating Haptics Overlay in Augmented Reality

First Named Inventor/Applicant Name:

Satoshi Araki

Filer:

Melissa Leigh Love/John Mulhern

Attorney Docket Number:

IMM765 (051851-1088518)

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount Suz—;l'g(t;)l in

Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:

UTILITY APPL ISSUE FEE 1501 1 1000 1000
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Description

Fee Code

Quantity

Amount

Sub-Total in
UsD(S)

Extension-of-Time:

Miscellaneous:

Total in USD ($)

1000
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Electronic Acknowledgement Receipt

EFS ID: 39194245
Application Number: 16010230
International Application Number:
Confirmation Number: 4778
Title of Invention: Systems and Methods for Integrating Haptics Overlay in Augmented Reality
First Named Inventor/Applicant Name: Satoshi Araki
Customer Number: 34300
Filer: Melissa Leigh Love/John Mulhern
Filer Authorized By: Melissa Leigh Love
Attorney Docket Number: IMM765 (051851-1088518)
Receipt Date: 17-APR-2020
Filing Date: 15-JUN-2018
Time Stamp: 16:17:58
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $1000
RAM confirmation Number E20204GG18546868
Deposit Account 201430
Authorized User John Mulhern

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
37 CFR 1.16 (National application filing, search, and examination fees)

37 CFR 1.17 (Patent application and reexamination processing fees)
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37 CFR 1.19 (Document supply fees)
37 CFR 1.20 (Post Issuance fees)

37 CFR 1.21 (Miscellaneous fees and charges)

File Listing:

Document . . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (if appl.)

166335

1 Issue Fee Payment (PTO-85B) 16010230_lIssueFee-1.pdf no 1

911b6bSad9c9dadedcdaldbébc0746e516
6faadb

Warnings:

Information:

30170

2 Fee Worksheet (SB06) fee-info.pdf no 2

43f99c11a42beb4678f00ebb5c3d22cch618]

Warnings:

Information:

Total Files Size (in bytes){ 196505

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 asa
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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Receipt date: 06/27/2018 16/010,230 - GAU: 2611

Doc code: IDS
Doc description: Information Disclosure Statement (IDS) Field

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.

Application Number 16/010,230
INFORMATION DISCLOSURE Filing Date June 15, 2018
STATEMENT BY APPLICANT - " 3
(Not for submission under 37 CFR 1.99) First Named Inventor | Araki Satoshi
Art Unit ‘ Not Yet Assigned
Examiner Name | Not Yet Assigned
Attorney Docket Number l 051851-1088518 (IMM765)
U.S. PATENTS
Examine . Kind . Pages, Columns, Lines, Where
r ﬁﬂe Patent Number Code | Issue Date Name of Patentee or Applicant of Relevant Passages or Relevant
- o h cited Document "
Initial Figures Appear
1 9,367,136 B2 Jun 14, 2016 Latta, Stephen G. et al,
2 9,370,459 B2 Jun 21, 2016 Mahoney, Andrew
3 9,370,704 B2 Jun 21, 2016 Marty, Alan W.
4 0,392,094 B2 Jul 12, 2016 Hunt, Alexander et al.
5 9,462,262 B1 Oct 4, 2016 Worley, Ill, William Spencer et al.
6 9,626,805 B2 Apr 18, 2017 Lampotang, Samsun et al.
7 0,645,646 B2 May 9, 2017 Cowley, Nicholas P. et al.
8 9,652,037 B2 May 16, 2017 Rubin, Jacob A. et al.
9 9,760,166 B2 Sep 12, 2017 Ammi, Mehdi et al.
Ch \ . 10 9,911,854 B2 MerP=2tP031-201 8 @i o=goTE™ Jong man et ai.
ange appH
to d . 11 9,851,799 B2 Dec 26, 2017 Keller, Sean Jason et al.
C gocumen
/C M/ 12 9,933,851 B2 Apr 3, 2018 Goslin, Michael P. et al.
4/2%,/2420 13 0,048,885 B2 Apr 17,2018 Kurzweil, Raymond C.
U.S. PATENT APPLICATION PUBLICATIONS
Examine Cite | Publication Kind Publication Name of Patentee or Applicant of Pages, Columns, Lines, Where
r Code . Relevant Passages or Relevant
- No Number ) Date cited Document )
Initial Figures Appear
14 2016/0070348 A1 Mar 10, 2016 Cowley, Nicholas P. et al.
15 2016/0086457 A1l Mar 24, 2016 Baron, Charles et al.
16 2016/0084605 A1 Mar 24, 2015 Monti, Kyle
17 2016/0163227 A1 Jun 9, 2016 Penake, David A. et al.
18 2016/0166930 A1 Jun 16, 2016 Brav, Ehren J. et al.
19 2016/0169635 A1 Jun 16, 2016 Hannigan, Russell J.
20 2016/0170508 A1l Jun 16, 2016 Moore, Douglas A. et al.

US2008 14323682 1

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /P.8.¢/
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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. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
16/010,230 05/26/2020 10665067 IMM765 (051851-1088518) 4778
34300 7590 05/06/2020

Kilpatrick Townsend and Stockton/Immersion
Mailstop: IP Docketing - 22

1100 Peachtree Street

Suite 2800

Atlanta, GA 30309

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 0 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 http://pair.uspto.gov for additional applicants):

Immersion Corporation, San Jose, CA

Satoshi Araki, Redwood City, CA;

Christopher J. Ullrich, Ventura, CA;

Liwen Wu, Montreal, CANADA;

Juan Manuel Cruz-Hernandez, Montreal, CANADA;
Danny A. Grant, Laval, CANADA,;

Sanya Attari, Fremont, CA;

Colin Swindells, San Jose, CA;

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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