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Docket No. 104098-010300
SYSTEM AND METHOD FOR THREE-DIMENSIONAL MEASUREMENT OF
THE SHAPE OF MATERIAL OBJECTS

BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION

[0001] The disclosure relates to the three-dimensional (“3D”) measurement of material

ohjects.

BACKGROUND DISCUSSION

[0002] There are known devices and methods for performing non-contact
measurement of a 3D surface shape of a material object, such as through the use of a
structured-light triangulation method.  The triangulation method of measuring the
surface shape of material objects utilizes the projection of light onto the surface of the
object that is, generally, an amplitude-modulated, time-modulated and/or wavelength-
modulated ("structured light”). An image of structured light projected onto the surface of
an object (hereinafter referred to as “the image”) is captured by a camera in a direction
different from the direction that the structured light is projected. The image is then
analyzed to calculate the shape of the object’s surface. A number of parameters impact
analysis results, such as parameters of the particular system that forms the structured
tight and scans the image, the shape of the surface, the distance between the surface of
the object and the components of the system, the orientation of the object in relation to
the components of the system. Since generally most of the parameters listed are either
previously known or easily identified, with the exception of the shape of the object, the
distance between the surface of the object and the components of the system, the
orientation of the object in relation to the components of the system, it is possible to
determine the shape of the object's surface using a triangulation method to analyze the

image.
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SUMMARY

[0003] In accordance with one or more embodiments, a system and method are
provided for the 3D measurement of the shape of material objects using non-contact
structured light triangulation. The system includes a light projector for projecting a
structured light pattern onto the surface of any object and a camera for capturing an
image of the structured light pattern acting on the surface of the object. The system
further includes computing device for determining the 3D measurement of the surface
shape of the illuminated object through a triangulation algorithm employed based on a
calculated correspondence between the projected structured light and the captured
image. The structured light includes coded elements that lie within planes passing
through vertices of the central projection areas of both the projector and the camera,
where such planes also that pass through the space of the object being measured. This
arrangement allows a correspondence between the coded elements in the structured
light and the captured image to be easily identified by restricting the number of
directions in which the structured light can be deformed to one known direction, thereby
providing a system and method of quickly and accurately obtaining the 3D
measurement of the surface shape of objects using a non-contact structured-light
triangulation methodology.

DRAWINGS

[0004] The above-mentioned features and objects of the present disclosure will
become more apparent with reference to the following description taken in conjunction
with the accompanying drawings wherein like reference numerals denote like elements
and in which:

[0005] FIG. 1 is a block diagram representation of a system for the 3D measurement
of the shape of material objects in accordance with one or more embodiments of the

present disclosure.

[0006] FIG. 2 is a geometric diagram of the layout and relation between a projector, a

camera and a measured object using triangulation.
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[0007] FIG. 3 is an example of a slide and the corresponding image in a structured
light triangulation system.

[0008] FIGS. 4A-4C are representative examples of structured light patterns used in a
structured light triangulation system.

[0009] FIG. 5 is an illustration of projector and camera meridians in accordance with

one or more embodiments of the present disclosure.

[0010] FIG. 6 is a partial perspective view of the geometric rule of meridian positioning
in the system for the 3D measurement of the shape of material objects in accordance

with one or more embodiments of the present disclosure.

[0011] FIG. 7 is a representative example of geometric relative positioning of the
projector with respect to the camera in the system for the 3D measurement of the shape
of material objects in accordance with one or more embodiments of the present

disclosure.

[0012] FIG. 8 is an illustration of the projector and camera meridian positions for the

relative projector and camera positioning of FIG. 7.

[0013] FIG. 9 is a representative example of geometric relative positioning of the
projector with respect to the camera in the system for the 3D measurement of the shape
of material objects in accordance with one or more embodiments of the present

disclosure.

[0014] FIG. 10 is an illustration of the projector and camera meridian positions for the

relative projector and camera positioning of FIG. 9.

[0015] FIG. 11 is a representative example of geometric relative positioning of the
projector with respect to the camera in the system for the 3D measurement of the shape
of material objects in accordance with one or more embodiments of the present

disclosure.

[0016] FIG. 12 is an illustration of the projector and camera meridian positions for the

relative projector and camera positioning of FIG. 11.
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[0017] FIG. 13 is an illustration of a representative light structure generated by the in
the system for the 3D measurement of the shape of material objects in accordance with

one or more embodiments of the present disclosure.

[0018] FIG. 14 is an illustration of a representative captured image taken from a
planar object corresponding to the light structure of FIG. 13 for the relative projector and
camera positioning of FIG. 7 in accordance with one or more embodiments of the

present disclosure.

[0019] FIG. 15 is an illustration of a representative captured image taken from a non-
planar object corresponding to the light structure of FIG. 13 for the relative projector and
camera positioning of FIG. 7 in accordance with one or more embodiments of the

present disclosure.

DETAILED DESCRIPTION

[0020] In general, the present disclosure includes a system and method for the 3D
measurement of the shape of material objects. Certain embodiments of the present
disclosure will now be discussed with reference to the aforementioned figures, wherein

like reference numerals refer to like components.

[0021] Referring now to FIG. 1, a block diagram illustration of a system 100 for the 3D
measurement of the shape of material objects is shown generally in accordance with
one or more embodiments. The system 100 includes an optical unit 102 and a
computing device 104. The optical unit 102 produces structured light with one or more
projectors 106. In one embodiment, the projector 106 is a slide projector including a
light source 126 and a light modulating device 122 for modulating the light emitted from
the light source 126. The light modulating device 122 may be a slide-type including a
slide, a liquid crystal display (LCD)-type including a liquid crystal screen, or other device
for creating structured light, where such device will be hereinafter referred to as slide
122. The projector further includes a lens 181 having a vertex 124 for projecting a slide
image as structured light 113 about a light cone 114 onto the surface 110 of an object

111 being measured. In accordance with this and other embodiments, the structured
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light 113 can also be generated using other methods, such as interferential, moir and
diffractive light generation methods.

[0022] In one or more embodiments, the projector 106 projects structured light in a
wavelength selected from one of optical, visible and infrared wavelengths. In one or
more embodiments, the projector 106 comprises a flashlight. In one or more

embodiments, the projector 106 is a continuous light source.

[0023] The optical unit 102 includes a camera 108 or other image detecting device for
capturing an image of the structured light 113 acting on the surface 110 of the object
111. In one or more embodiments, the camera 108 includes a lens 180 having a vertex
130, a matrix radiation receiver 128 and a camera driver 132. The lens 180 forms the
image on the surface of the matrix radiation receiver 128. The camera driver 132
functions as an electronic signal management and processing unit which controls
operation of the matrix radiation receiver 128 and can convert the image captured by
the receiver 128 to another format (e.g., VGA, bmp, jpeg, etc.) as desired or required
before the captured image is transferred o the camera output 134. The camera 108
includes a field of view 118 that encompasses a portion of the surface 110 of the object
111. The projector 106 includes a central projector optical axis 112 and the camera 108
includes a central camera optical axis 116, such that the triangulation angle 120 is the
angle extending between where the projector optical axis 112 and the camera optical

axis 116 intersect.

[0024] The computing device 104 analyzes the captured image received from the
camera output 134 to perform the desired calculations, such as but not limited to the 3D
shape of the surface 110 of the object 111, the distance to the object 111 and the
orientation of the surface 110 being captured. The computing device 104 can aiso to
control the projector 106 and the camera 108 and their various components included

therein.

[0025] Referring now to the geometric layout diagram of FIG. 2, the functioning of the
optical unit 100 will be described in greater detail with respect to one or more
embodiments. The center 124 of the entrance and exit pupils of the projection lens 181

of the projector 106 are in one or more embodiments the vertex of the projected
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structured light 113, while the center 130 of the entrance and exit pupils of the lens 180
of the camera 108 are in one or more embodiments the vertex of the camera field of
view 118.

[0026] Through the use of a triangulation method, a plurality of points in the slide 122
are projected onto the surface 110 of an object 111 and then mapped one-to-one to
respective points in the captured image that is captured by the camera 108. The
position of each point in the captured image depends on a variety of factors, such as the
distance to the surface 110 of object 111 and the shape and orientation of the surface
110 in relation to the optical unit 102. In order to reconstruct the shape and position of
the surface 110 being measured, each point in the captured image is associated with a
respective point in the slide 122 and then the shape, position and/or orientation of the
surface 110 is derived from the coordinates of the points using triangulation techniques
known to those skilled in the art. FIG. 2 illustrates one possible method of calculating
the shape of a surface 110 at a certain point based on the corresponding points on the
slide 122 and on the captured image at the receiver 128.

[0027] Referring now to FIG. 3, an illustrative exampie is provided showing a
perspective view of how a projected image and a captured image are utilized to
determine the shape of the surface 110 of an object 111. A slide 122 having a pattern
of lines 162 performs amplitude modulation of the projected light from the light source
126 to project the pattern as structured light 113 from the projector 106 onto the surface
110 of the object 111. A paitern of lines 186 then appears on the surface 110. The
camera 108 records the corresponding resulting captured image 140 of the structured
light 113 acting on the surface 110. In this example, the complexity of calculating the
shape of the surface 110 resides in the complexity of identifying correspondence
between lines 185 in the paitern in the captured image 140 and lines 162 in the pattern
in the slide 122. It can sometimes be difficult to determine the proper correspondence
between lines in the image 140 and the slide 122 because all lines have similar
appearance and it is difficult to tell which line 162 in the slide 122 generated a given line
185 in the captured image 140. Further, as the shape of the object 11 becomes more
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complex, the more frequently the lines can break and the more complex the task
becomes of finding correspondence between the slide 122 and the captured image 140.

[0028] In order to simplify the task of searching for correspondence between points in
the captured image 140 and the slide 122, the projected light 113 can be structured to
represent an assemblage of distinct elements that can be identified in the captured
image 140. The introduction of this heterogeneity into the captured image 140 is
termed “coding.” FIGS. 4A-4C illustrates several representative examples of coded
structured light 113 that can be projected onto the surface 110 of the object 111.

[0029] Despite the presence of cading, the task of identifying elements of structured
light in an image captured by the camera 108 is still complex, especially due fo the
presence of perspective deformation caused by the finiteness of the distance between
the object's surface 110 and the projector 106 and the camera 108. Perspective
deformation distorts the captured image 140 of the structured light 113 in two directions
and depends on the shape of the surface 110 in each point of the captured image 140.
As a result, each element of the projected structured light 113 may unpredictably shift,
turn or twist its shape in the captured image 140, so that its identification will require a
two-dimensional search in the captured image 140 considering all of its possible
deformations (turn, shape deformation). The complexity associated with such a search
often leads fo frequent errors in the detection of structured light elements in the
captured image 140, which results in errors measuring the shape of the object’s surface
110. The searching task also requires resource-intensive search algorithms, which
protracts registration fime or requires a more powerful, and hence larger and more

expensive, computational system or computing device 104.

[0030] In one or more embodiments, the system 100 simplifies the task of detecting
elements of structured light 113 in the image 140 captured by the camera 108 by
restricting the number of directions in which the structured light 113 can be deformed to
one known direction, organizing a code sequence of structured light 113 in that
direction, and by using special structured light coding methods, thereby achieving more

effective and efficient 3D imaging.
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[0031] Based on affine epipolar geometry, if two cameras are looking at the same
object or scene, it is possible to draw a straight line through each point in the image of
the one camera, with all points of the object or scene corresponding to that line lying
along a straight line in the image of the other camera, regardless of the shape of the
object or scene. This principle can be applied to surface shape scanning using

structured-light triangulation tc determine the 3D shape of a material object.

[0032] In one or more embodiments, the system 100 and associated method for the
3D measurement of the shape of material objects uses the assumption that, regardiess
of the position of the projector 106 and the camera 108 in relation to each other, it is
possible to draw a straight line 187 through each point of the slide 122, such that, when
the projected pattern in the structured light 113 is projected on the surface 110 of the
object 111, a corresponding straight line 188 exists in the image 140 captured by the
camera 108, regardless of the shape of the surface 110 being captured. Any pair of
such lines 187 and 188 forms a one-to-one correspondence, where such lines will be
referred to as “meridians” hereafter and, in particular, as “camera meridians 188" for the
captured image by the camera 108 and as “projector meridians 187" for the projected
structured light 113 from the projector 106, as illustrated by way of example in FIG. 5.
In one embodiment, the projector meridians 187 and camera meridians 188 are
representative lines that can be represented on the surfaces of the slide 122 and the
matrix radiation receiver 128, but they are not actually part of the pattern that is
projected onto the object 111 and captured by the camera 108.

[0033] [n one or more embodiments, as illustrated in FIG. 6, the position of the
meridians 187 is determined by projecting the structured light 113 from the projector
ilens 181 onto the surface 110 of the object 111, where each of the projector meridians
187 will lie in a plane 125 that extends from the vertex 124 of the structured light 113
projected from the projector 106 to the surface 110. Each of the camera meridians 188
in the matrix radiation receiver 128 will also lie in a respective one of the planes 125 that
also extends from the vertex 130 of the camera field of view 118 of the camera 108 in
the space of the object 111. The projector and camera meridians 187 and 188 lying in

the same plane 125 in the space of the object 111 form a corresponding pair.
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[0034] As such, there are direct interrelationship between the projector and camera
meridians 187 and 188 and the planes 125 that extend from the vertices 124 and 130.
The planes 125 could be considered similar to a light track for the projector and camera
meridians 187 and 188 in the space of the object 111. In other words, the projector and
camera meridians 187 and 188 can be considered images of the planes 125 on the
slide 122 and matrix radiation receiver 128 surfaces made by the projector and camera
lenses 180 and 181.

[0035] While any number of possible orientations between the projector 106, the
camera 108 and the object 111 are possible, several exemplary positioning
arrangements will now be described to illustrate the relation of the projector and camera
meridians 187 and 188 in relation to the positioning of the projector 106 and the camera
108.

[0036] Referring to FIG. 7, in one or more embodiments, a line 150 connecting the
vertex 124 of the structured light 113 projected from the projector 106 with the vertex
130 of the field of view 118 of the camera 108 is perpendicular to the projector optical
axis 112. In this embodiment, the projector meridians 187 are strictly parallel, where an
illustration of the projector and camera meridians 187 and 188 corresponding to this
embodiment are provided in FIG. 8.

[0037] Referring to FIG. 9, in one or more embodiments, a line 152 connecting the
vertex 124 of the structured light 113 projected from the projector 106 with the vertex
130 of the field of view 118 of the camera 108 is perpendicular to the camera optical
axis 116. In this embodiment, the camera meridians 187 are strictly parallel, where an
illustration of the projector and camera meridians 187 and 188 corresponding to this

embodiment are provided in FIG. 10.

[0038] Referring to FIG. 11, in one or more embodiments, a line 154 connecting the
vertex 124 of the central projection 113 of the projector 106 with the vertex 130 of the
central projection 118 of the camera 108 is not perpendicular to either the projector
optical axis 112 or the camera optical axis 116. In this embodiment, neither the
projector meridians 187 nor the camera meridians 188 are required to be strictly
paraliel, as illustrated in FIG. 12.

10
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[06039] in one or more embodiments, the structured light 113 projected by the projector
106 can be organized to restrict the number of possible directions and defermations in
the captured image, thereby simplifying the task of identifying structured light elements
in the captured image and, in certain cases, achieving complete linearization of the
surface shape calculation algorithm. In one embodiment, the number of possible
directions and deformations is restricted to one among the meridians.

[0040] In one or more embodiments, the slide 122 is selected such that structured
light 113 is formed possessing at least two coded elements that lie within a plane 125
passing through the vertices 124, 130 of the projector 106 and the camera 108. In one
or more embodiments, the structured light 113 can be formed as a patiern including a
plurality of different groups of coded elements, wherein all of the coded elements in
each group of coded elements lie within the same respective plane 125 passing through
the vertices 124, 130 of the projector 106 and the camera 108. Different groups of
coded elements will lie in different planes 125. In one or more embodiments such
coded elements could be represented by regions with of varying shape, form and/or
length. For example, referring to the illustrative embodiment shown in FIG. 13, the
structured light 113 is formed as a structure 160 possessing two coded elements 164
and 165 represented by regions of different thickness. The coded elements are located
one by one along the plurality of parallel lines 162 so that their sequence within each
line 162 forms a solid line with varying thicknesses of varying lengths. At the same
time, all the coded elements lie on a plurality of parallel meridians 187 that jointly with
lines 162 form a grid. In this manner, a group including a sequence of coded regions
164 and 165 of different thicknesses along each meridian 187 will form a unique
sequence relative to the sequences of coded regions 164 and 165 in the other adjacent
meridian 187. 1t is understood that other types of patterns can be generated to
generate the coded elements or coded regions 164 and 165 in the structured light 113.

[0041] Using such a light structure 160 of FIG. 13, portions of representative captured
images 140 recorded by the camera 108 based on the relational positioning of the
projector 106 and camera 108 of FIG. 7 are illustrated in FIGS. 14 and 15 for
representative planar objects (FIG. 14) and non-planar objects (FIG.15). From these

11
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figures, it can be seen that groups of coded elements 164 and 165 each lie on a
respective projector meridian 187 in the slide 122 and will also lie with a respective
camera meridian 188 in the image 140 (where the projector meridians 187 and the
camera meridians 188 are illustrated as vertical lines in these figures). The particular
shape of the surface 110 of the object 111 being analyzed will cause the coded
elements 164 and 165 in the image 140 to move only in a direction along the length of
the camera meridians 188. A desired 3D measurement of the surface 110 can then be
made by analyzing the movement and/or position of coded elements 164 along the
camera meridians 188 with respect to the position of the respective coded elements 164
and 165 in the slide 122 and also with respect to the movement and/or position of the
other coded elements 164 and 165 in the same group of coded elements 164 or 165
along the same or different camera meridians 188.

[0042] The structure 160 may be used for any of embodiments described herein. To
be used for a particular embodiment, the structure 160 should be fit into a field of the
slide 122 by zooming, shifting or otherwise altering the structure 160. In addition, the
structure 160 may be distorted as necessary so that groups of coded elements 164 and

165 of the structure 160 coincide with meridians chosen for the particular embodiment.

[0043] The computing system 104 may comprise a general-purpose computer system
which is suitable for implementing the method for the 3D measurement of the shape of
material objects in accordance with the present disclosure. The computing system 104
is only one example of a suitable computing environment and is not intended to suggest
any limitation as to the scope of use or functionality of the invention. In various
embodiments, the present system and method for the 3D measurement of the shape of
material objects is operational with numerous other general purpose or special purpose
computing system environments or canfigurations. Examples of well known computing
systems, environments, and/or configurations that may be suitable for use with the
invention include, but are not limited to, personal computers, server computers, hand-
held or laptop devices, multiprocessor systems, microprocessor-based systems,

programmable consumer electronics, networked PCs, minicomputers, mainframe
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computers, distributed computing environments that include any of the above systems

or devices, and the like.

[0044] In various embodiments, the triangulation algorithms and the method for the 3D
measurement of the shape of material objects may be described in the general context
of computer-executable instructions, such as program modules, being executed by a
computer, Generally, program modules include routines, programs, objects,
components, data structures, etc. that perform particular tasks or implement particular
abstract data types. These algorithms and methods may also be practiced in distributed
computing environments where tasks are performed by remote processing devices that
are linked through a communications network. In a distributed computing environment,
program modules may be located in both local and remote computer storage media
including memory storage devices. In one embodiment, the computing system 104
implements 3D shape measurement of objects by executing one or more computer
programs. The computer programs may be stored in a memory medium or storage
medium such as a memory and/or ROM, or they may be provided to a CPU through a

network connection or other I/O connection.

[0045] The system and method formed in accordance with the embodiments
described herein provide for the 3D measurement of the shape of material objects using
non-contact structured light triangulation. Such a system and method are capable of
quickly and accurately measuring the coordinates of a point cloud (i.e., light structure)
projected on the surface of complex-shaped material objects in one coordinate system
referenced to the system. These teachings can be applied to a whole range of scientific
and engineering problems that require accurate data about the surface shape of an
object, distance to the surface, or its spatial orientation. The present system and
method has useful applications in many fields, including but not limited fo digital
imaging, the control of part shapes, computer animation, capturing the shape of objects
that have cultural, historical or scientific value, shape recognition, topography, machine

vision, medical procedures, special positioning of devices and robots, efc.
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CLAIMS
1. A system for the 3D measurement of the shape of a material object,
comprising:

a light projector for projecting a structured light pattern onto a surface of an
object, wherein the light projector includes a vertex for the projected structured light
pattern;

an image detecting device for capturing an image of the structured light pattern
acting on the surface of the object, wherein the image capturing device includes a
vertex for a field of view of the image detecting device; and

a computing device for determining a measurement relating to the surface of the
object using a triangulation algorithm based on a correspondence between the
projected structured light pattern and the captured image,

wherein the structured light pattern includes at least two coded elements that lie
within a plane passing through the vertices of the light projector and the image detecting
device and a portion of the object being measured.

2. The system of claim 1, wherein the structured light pattern includes a
plurality of different groups of coded elements, wherein all of the coded elements in at
least one group of coded elements lie within the same respective plane passing through
the vertices of the light projector and the image detecting device and a portion of the
object being measured.

3. The system of claim 2, wherein each group of coded elements lies within a
different respective plane passing through the vertices of the light projector and the
image detecting device and a portion of the object being measured.

4, The system of claim 3, wherein the projector further includes a central

optical axis, further wherein the light projector and the image detecting device are
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arranged such that a line extending between the vertex of the light projector and the

vertex of the image detecting device is perpendicular o the optical axis of the projector.

5. The system of claim 3, wherein the image detecting device further
includes a central optical axis, further wherein the light projector and the image
detecting device are arranged such that a line extending between the vertex of the light
projector and the vertex of the image detecting device is perpendicular to the optical

axis of the image detecting device.

6. The system of claim 3, wherein the projector further includes a central
optical axis and the image detecting device further includes a central optical axis, further
wherein the light projector and the image detecting device are arranged such that a line
extending between the vertex of the light projector and the vertex of the image detecting
device is not perpendicular to either optical axis of the projector and the image detecting

device.

7. The system of claim 3, wherein the light projector projects structured light

in a wavelength selected from one of optical, visible and infrared wavelengths.

8. The system of claim 3, wherein the light projector is a continuous light

source.

9. The system of claim 3, wherein the structured light pattern includes a
plurality of coded elements that can be variably grouped together such that all of the
coded elements in each group lie in a respective plane passing through the vertices of
the light projector and the image detecting device and a portion of the object being
measured and such that all of the coded elements in each group form a unique
sequence relative to the sequences of coded elements in other adjacent groups of
coded elements.

10.  The system of claim 3, wherein the computing device determines a three-
dimensional shape of the surface.
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11. A method for the 3D measurement of the shape of a material object,
comprising:

projecting a structured light pattern from a light projector onto a surface of an
object, wherein the light projector includes a vertex for the projected structured light
pattern;

capturing an image of the structured light pattern acting on the surface of the
object with an image detecting device, wherein the image detecting device includes a
vertex for a field of view for the image detecting device; and

determining a measurement relating to the surface of the object using a
triangulation algorithm based on a correspondence between the projected structured
light pattern and the captured image,

wherein the structured light pattern includes at least two coded elements that lie
within a plane passing through the vertices of the light projector and the image detecting

device and a portion of the object being measured.

12.  The method of claim 11, wherein the structured light pattern includes a
plurality of different groups of coded elements such that all of the coded elements in at
least one group of coded elements is projected to lie within the same respective plane
passing through the vertices of the light projector and the image detecting device and a
portion of the object being measured.

13.  The method of claim 12, wherein each group of coded elements lies within
a different respective plane passing through the vertices of the light projector and the

image detecting device and a portion of the object being measured.

14. The method of claim 13, wherein the projector further includes a cenfral
optical axis, further comprising arranging the light projector and the image detecting
device such that a line extending between the vertex of the light projector and the vertex

of the image detecting device is perpendicular to the optical axis of the projector.

15. The method of claim 13, wherein the image detecting device further

includes a central optical axis, further comprising arranging the light projector and the

16
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image detecting device such that a line extending between the vertex of the light
projector and the vertex of the image detecting device is perpendicular to the optical

axis of the image detecting device.

16. The method of claim 13, wherein the projector further includes a central
optical axis and the image detecting device further includes a central optical axis, further
comprising arranging the light projector and the image detecting device such that a line
extending between the vertex of the light projector and the vertex of the image detecting
device is not perpendicular to either optical axis of the projector and the image detecting
device.

17.  The method of claim 13, further comprising projecting structured light in a

wavelength selected from one of optical, visible and infrared wavelengths.

18.  The method of claim 13, further comprising projecting the structured light

from a continuous light source.

19.  The method of claim 13, wherein the structured light pattern includes a
plurality of coded elements that can be variably grouped together such that all of the
coded elements in each group lie in a respective plane passing through the vertices of
the light projector and the image detecting device and a portion of the object being
measured and such that all of the coded elements in each group form a unique
sequence relative to the sequences of coded elements in other adjacent groups of

coded elements.

20. The method of claim 13, further comprising determining a three-
dimensional shape of the surface.
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SYSTEM AND METHOD FOR THREE-DIMENSIONAL MEASUREMENT OF
THE SHAPE OF MATERIAL OBJECTS

ABSTRACT

A system and method are provided for the 3D measurement of the shape of material
objects using non-contact structured light triangulation. The system includes a light
projector for projecting a structured light pattern onto the surface of any object and a
camera for capturing an image of the structured light pattern acting on the surface of the
object. The system further includes computing device for determining the 3D
measurement of the surface shape of the illuminated object through a triangulation
algorithm employed based on a calculated correspondence between the projected
structured light and the captured image. The structured light includes coded elements
that lie within planes passing through vertices of the central projection areas of both the
projector and the camera also that pass through the space of the object being
measured.
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http://www.uspto.gov/web/offices/pac/doc/general/index.html.

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

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
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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).

46

Shenzhen Jimuyida
Exhibit 1002



PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: Nikolay L. Lapa, etal - Examiner: Unknown

Serial No.: 11/846,494 Group Art Unit: 2877
Filed: August 28, 2007 | Docket No.: 104098.010300
Title: SYSTEM AND METHOD FOR THREE-DIMENSIONAL

MEASUREMENT OF THE SHAPE OF MATERIAL OBJECTS

Customer No.: 33,717

CERTIFICATE OF TRANSMISSION

I hereby certify that this document is being transmitted electronically to the Uniteq States Patent and Trademark Office via the EFS Web

e-Filing system on March'5, 2008. Cé( N
Ve @_
Name: Vicki King - hY

'INFORMATION DISCLOSURE STATEMENT [37 C.F.R. § 1.56]

MAIL STOP: AMENDMENT
Commissioner for Patents

Post Office Box 1450
Alexandria, Virginia 22313-1450

Sir/Madam:

Pursuant to 37 C.F.R. §§ 1.56, 1.97 and 1.98, Applicant brings the references listed on
the attached Form PTO/SB/08a to the attention of the Examiner.

No representation is made that a reference is “prior art” within the meaning of 35 U.S.C.
§§ 102 and 103 and Applicant reserves the right, pursuant to 37 C.F.R. § 1.131 or otherwise, to
establish that the reference(s) are not “prior art.” Moreover, Applicaht does not represent thata
reference has been thoroughly reviewed or that any relevance of any portion of a reference is

intended.

Copies of the U.S. references are not enclosed.

286230544v1 104098010300
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Serial No. 11/846,494 ' PATENT
Docket No. 104098.010300

This Information Disclosure Statement is being submitted:

X 1. ‘Within three months of the filing date of a national application other than a
continued prosecution application under 37 C.F.R. § 1.53(d), or within three
months of the date of entry of the national stage as set forth in 37 C.F.R.
'§ 1.491 in an international application; or before the mailing date of a first
Office action on the merits, and therefore, Appli‘cant believes no fee is

required;

[] 2. After the period specified in paragraph (1) above of this section, but before the
mailing date of either a final action under 37 C.F.R. § 1.113, or a notice of
-allowance under 37 C.F.R. § 1.311, whichever occurs first, and is

‘accompanied by either:
[] a A statement that:

(i) Each item of information contained in the information disclosure
statement was cited in a communication from a foreign patent
office in a counterpart foreign application not more than three

months before the filing of the information disclosure statement; or

(ii) No item of information contained in the information disclosure
statement was cited in a communication from a foreign patent
officeina coﬁnterpart foreign application, and, to the knowledge
of the person signing the statement after making reasonable
inquiry, no item of information contained in the information
disclosure statement was known to any individual designated in 37
C.F.R. § 1.56(c) more than three months béfore the filing of the

information disclosure statement;

[] b. The fee for filing an Information Disclosure Statement under 37 C.F.R. §
1.17(p) is $180.00.

286230544v1 104098010300 .
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Serial No. 11/846,494

PATENT
Docket No. 104098.010300

[1 3. After the period specified in paragraph (2) of this section, but on or before

payment of the issue fee and is accompanied by:

[] a A statement that:

®

(i)

Each item of information contained in the information disclosure
statement was cited in a communication from a foreign patent
office in a counterpart foreign application not more than three

months before the filing of the information disclosure statement; or

No item of information contained in the information disclosure
statement was cited in a communication from a foreign patent
office in a counterpart foreign application, and, to the knowledge
of the person signing the statement after making reasonable
inquiry, no item of information contained in the information
disclosure statement was known to any individual designated in 37
C.F.R. § 1.56(c) more than three months before the filing of the

information disclosure statement;

[] b. A petition requesting consideration of the information disclosure

statement; and

[ ] ¢ The petition fee set forth in 37 C.F.R. § 1.17(3i).

Applicant would appreciate the examiner initialing and signing a copy of attached Form

SB-08 indicating that he or she considered the information and made the information of record.

If the transmittal letter is separated from this document and the PTO determines that an

extension or other relief is required, applicant petitions for any required relief including

extensions of time and authorizes the Commissioner to charge the cost of such petitions and/or

other fees due in connection with the filing of this document to Deposit Account No. 50-2638.

2862305441 104098010300
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Serial No. 11/846,494 ' PATENT
Docket No. 104098.010300

Authorization is hereby given to charge any fees due, or credit any overpayment of fees,

to Deposit Account No. 50-2638.

Respectfully submitted,

Date: March 5, 2008

Bradley D. Blanche
Reg. No. 38,387

Customer Number 33,717
GREENBERG TRAURIG, LLP
2450 Colorado Avenue, Suite 400E
Santa Monica, CA 90404

Phone: (310) 586-7700

Fax: (310)586-7800

E-mail: laipmail@gtlaw.com

286230544v1 104098010300
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PTO/SB/08a (09-06)

) Approved for use through 03/31/2007. OMB 0651-0031

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

Under the Paperwork Reduction Apt of 1995 no Persons are required to respond to a collection of information unless it contains a valid OMR control number

Substitute for form 1449A/PTO Complete if Known

Application Number 11/846,494

INFORMATION DISCLOSURE Filing Date August 28, 2007

STATEMENT BY APPLICANT First Named Inventor | Nikolay L. Lapa

Art Unit 2877
{Use as many sheets as necessary) ) Examiner Name Unknown
N sheet | 1 . [ o |1 Attorney Docket Number |104098.010300
U. S. PATENT DOCUMENTS
Examiner Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines, Where
Initials* No.! MM-DD-YYYY Applicant of Cited Document Rell it P ges or Relevant
Number-Kind Codg? "k Figures Appear

us-6,751,344 06/15/2004 Grumbine, Michael T.
uUs-
us-
Us-
Us-

FOREIGN PATENT DOCUMENTS

Examiner | Cite Foreign Patent Document Publication Date Name of Patentee or. Pages, Columns, Lines,
Initials* No.! MM-DD-YYYY Applicant of Cited Document Where Relevant Passages |76
Country Code® "Number* "Kind Code® (if known) or Relevant Figures Appear
WO 03/078927 . 09/25/2003
Examiner : Date
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. "Applicant's unique citation designation number (optional). 2See Kinds Codes of
USPTO Patent Documents at www.uspto.gov or MPEP 901.04. *Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). “For
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 5Kind of document by
the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. SApplicant is to place a check mark here if English language
Translation is attached. : .

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. .

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.

American LegalNet, Inc.
www.FormsWorkflow.com

2862305411 104098010300
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WO 03/078927 Al

(12) MEXXAYHAPOJHASI 3ASIBKA, OITYBJIAHKOBAHHAS B COOTBETCTBHH C

(19) BCEMHPHAA! OPTAHH3ALIMA
HHTEJUIEKTYAJILHOM COBCTBEHHOCTH
Mexaynaponsoe Giopo

(43) Jara meanyHapoanoil nybnuxauun:
25 cenTabps 2003 (25.09.2003)

O

(10) Homep mexaynapoauofi nybnuxauuu;

WO 03/078927 Al

' (25) AMA3vik nopaun:

(51) MexayHapoanas naTeHTHAn KaaccudrKkauun s
GO1B 11/24
(21) Homep mexayHapoaHoit 3annKH: PCT/RU02/00097

(22) Aata MexaynaporHok nogayun:
18 mapra 2002 (18.03.2002)

pyccxuit

(26) SA3bik nybankauun; pycckuit

(71) 3ansutens (Onn 6cex ykasawwblx zocydapcme, Kpome

(US): A4 VISION SA [CH/CH]; 26 rue Maunoir, 1207
Geneve (CH).

(72) UsobperaTenu; 1
(75) Usobperarenn/3ansutenn (moavxo onn (US): KJM-

(81) Yxaszanunie rocyaapcrysa (wayuonanono): AE, AG,
AL, AM, AT, AU, AZ, BA, BB, BG, BR, BY, BZ,
CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, DZ,
EC, EE, ES, Fl, GB, GD, GE, GH, GM, HR, HU, ID,
IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR,
LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SD,
SE, SG, 81, SK, SL, TJ, T™M, TN, TR, TT, TZ, UA,
UG, US, UZ, VN, YU, ZA, ZM, ZW.

(84) Yxazanubie rocynapcrsa (pezuonarvno); ARIPO na-
Tent (GH, GM, KE, LS, MW, MZ, SD, SL, SZ, TZ,
UG, ZM, ZW), espasuiickuii narent (AM, AZ, BY,
KG, KZ, MD, RU, TJ], TM), espone#ickuii natcut
(AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE,
IT, LU, MC, NL, PT, SE, TR), nareur OAPI (BF, BJ,
CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE,
SN, TD, TG).

MOB Amnnpelt Baaaumuposny [RU/RU] 115407
Mocksa, yn. 3aronHas, a. 4, ks. 113 (RU) [KLIMOV,
Andrei Vladimirovich, Moscow (RU)). YHUYBAPHH
Huxonait Buxroposuu [RU/RUJ; 129226 Mockea,
yn. Bunerenema ITuka, a. 4a, k8. 4 (RU) [CHICH-
VARIN, Nikolai Viktorovich, Moscow (RU)].
FOXUH Aptém Jleonnnosny {RU/RU]; 1090064 Moc-
kBa, ya. Tarauckas, a. 30/2, ke, 27 (RU) [YUKHIN,
Artem Leonidovich, Moscow (RU)].

Jeknapanus B COOTBETCTBHH € npasuiom 4.17:
06 aemopcmee usobpemenun (npasuno 4.17 (iv))
monoko 0as US.

Ony6aukosana
C omuémom 0 medcOYHAPOOHOM RoUcKe.

(74) Arent: KYJIMKOB Anexce#t Auppeesuy; 113093 1|
Mocksa, yn. JlyGunnnckas, . 94, kopn. A, crp., A4
Vision S.A. (RU) [KULIKOYV, Alexei Andreevich,
Moscow (RU)).

B omnc Ogyx6y X k0008, K0008 A3ILIKO8 U Opy-
2ux coxpaujenuti cs. «I1 HUR K KOOaM U COKpauy »
nybruxyemoie 8 hauane kasxcd020 ovepednozo evinycka bion-

aemens PCT.

(54) Title: DEVICE FOR CONTACTLESS INSPECTION OF LINEAR DIMENSIONS OF THREE-DIMENSIONAL
OBJECTS

(54) Hassanme wsobperenns: YCTPOWCTBO JUIsi BECKOHTAKTHOTO KOHTPOJIS JIMHEMHBIX PA3MEPOB
TPEXMEPHBIX OFbEKTOB

(57) Abstract: The invention relates to measurement engineering and can be used for visualising profiles of three-dimensional
objects. The inventive device performs a "structured lighting” principle and comprises a light emission source and the following
components which are sequentially arranged along the emission direction: a transparency and an additional objective lens with
aid of which the structured lighting of an object is formed by a line structure, a main objective lens, a photorecorder, a digital
electronic unit, a second digital electronic comparing unit whose memory stores the digital image of the line structure which is
periodical along one co-ordinate of the line structure. The transparency is embodied in the form of a slide provided with a line
structure which is periodical along two co-ordinates, i.e. in the form of a pattern. In the comparing unit, the pattern stored in the
memory thereof is subtracted from the recorded pattern, whereby a pattern is formed whose through holes are coded with
negative illuminance values and interpreted in a unique manner. Said invention makes it possible to eliminate an increased
inspection error and increase the accuracy and reliability of the device.

[MpononxkeHue Ha cnea. crpanuue]
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(ST Pedepat:  piso6perere OTHOCHTCH K OGNACTH WSMEPHTENBHOW TEXHHKH M MOXeT ObITb
WCNIONL30BAHO AN BU3yanu3aiuu npoduneii TpexMepHbIX o6beKToB.

VerpolicTBO  peanusyeT .NPUHLMI «CTPYKTYPHPOBaHHOHM TNOACBETKH» M COIepiKaT
WCTOYHMK OfITHYECKOTO M3NYYEHHA M TOCNEIOBATENBHO YCTAHOBACHHEIC IO XOAY W3y4CHHs
TPaHCNApaHT W JOTNONHWTENbHbI OGbEKTHB, C NOMOWIBIO KOTOporo Qopmupyercs
CTPYKTYpHpOBaHHad MNOACBeTKa OObexTa CHCTEMOH  MOJOC, OCHOBHOM  OOBEKTUB,
toToperucrparop, LudpoBoii 3NeKTPOHHBIH 610K, BTOPO#t 3/1eKTPOHHBIH LHPOBOit 610K-KOM-
napartop, B NaMsATH KOTOPOTO XpaHuTcs uupposoe u3obpaxeHne NEpUOAUYECKOH MO ORHOMN
KOOpAUHATE JIMHEHYATOH CTPYKTyphbl. TpPaHCHApaHT BBINOJIHEH B BUAC ciaiina ¢ nuHeliyaToi
CTPYKTYpPO#H, NepHOfMYecKoil BIONE ABYX KOOPIMHAT, T.€., B BUAE peleTkd. B KoMnaparope us
3apEruCTPUPOBAHHOM KApPTHHBI BHIYHTAETCH KAPTHHA MOJOC, XpaHAU[aAcs B €ro namstH. B
pesynbraTe ofpasyercd, KapTHHa, B KOTOpOH CKBO3HbIE OTBEPCTHS  KOAWPYIOTCH
OTPMUATENILHBIME  3HAYEHMAMH OCBELICHHOCTH M OJIHO3HAYHO MHTEpnpeTHpyloTcs. Takum
ofpa3soM YCTPaHSIOTCS BBICOKAad NOTPEIIHOCT KOHTPOJS, MOBBHNAETCS TOYHOCTL M
BOCTOBEPHOCTb.
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YcrpoiicTBo Ana 66CKOHTAKTHOT0O KOHTPOJIA JIAHEHHBIX PA3MePOB TPEXMePHBIX
00BEKTOB,

Obnacmp mexnuru
[TpernonaraemMoe H300peTeHMEe OTHOCHTCS K OONIACTH H3MEPHATENHHOM TEXHUKY B MOXKET

6BITE HCIIONB30BAHO I BA3yam3anmy npodmieit TpeXxMepHEIX 00BEKTOB.

IIpeouiecmeyrowiuii ypoeerns mexnuxu

VzpecTHEI yeTpolicTBa, peald3ylOllye HpHHIMI "CTPYKTypHPOBAHHOM HOACBETKHA",
KOTOpBIE HCHONB3YIOTCA B TPEXMEPHOH KOMIIBIOTEPHOM anmvxanﬁn ¥ HEKOTOPHIX IPYTHX
HOpHJIOKCHIAX s perucTparmy GOopMEr NOBEPXHOCTH.

Mspecten cmoco6 ¥ YoTpoiHCTBO, €ro peammsyiommee Jyis GSCKOHTAKTHOTO KOHTPOJIL
JEHEHHEIX pa3sMepoB TpexMepHbX 00BekToB Croco 3aKimrodaeTes B TOM, 9IO
[OCJIE{0BATeNbHO CKAHUPYIOT OTACIGHBIE KOHTYPEI MOBEPXHOCTH CBETAmEHcs HONOCOM H
CYAST O KOHTPOJNMPYEMBIX pasMepax HO CTENCHM HCKaXeHMS H300paXeHMs NONOCH U
MECTOTIOOXKEHH]IO I0NOCK B JEKAPTOBOH CHCTEME KoopmuHAT . YCTpoiicTBO, peammsyromee
cmocof, comepxHT Jasep, ckaHep, oOpekTEB, (oropermcrparop, u 610k 00paboTKH
uEdopMarmu (cM., HAaIpuMep, ONHCAHWe MeXayHapommoii sassku PCT / IB97/01649
ny6maxanms NeWO 98 /27514 ot 25.06.98).

HepnocTaTkoM B3BECTHOTO YCTPOMCTBA ABILIETCA HH3KAA TOYHOCTD M JUIATENIHHOE BPEMA
KOHTPOJIS, CBA3AHHEIC C HAIMIIEM ONSpalie H 0J0Ka CKaHHPOBAHMA.

WzBecrer c1oco6 M yCTpOMCTBO, €ro peamsyromee LIl KOHTPOJ JUHEHHEX Pa3sMepos
TPEXMEPHEIX 0GBEKTOB TI0 TPEM JIEKapTOBHIM KoopaHHaraM. Crroco6 3aKIouacTcs B TOM, 9TO
' Ha 06BEKT IPOEEpPYeTcs CHCTEMA Pa3sHOIBETHEIX NEPHONWYECKHX IOJoc. B pesynpTaTe B
OIHOM Kajipe PETHCTpUpYeTcs LEIHKOM BCS TONAjaiollas B IIoJie 3peHHs Kamephl YacTh
HOBEPXHOCTH ¥ CyHAT O KOHTPONHPYEMBIX pasMepax IO CTEIEHH HCKaKCHHN m300paseHms
MHOXCECTBA IIOJIOC ¥ MECTOTIONOXEHIIO TIOJOC B JEKAPTOBOH CHCTEME KOOPIIHAT. chﬁoﬁc'rno,
peaymsyromee cHmoco0 ycTpoicTBO, peamm3yromee cHOc00 OECKOHTaKTHOrO KOHTPOIII
JMMHEHHEIX pPasMepoB TPEXMEPHBIX OOBEKTOB METOAOM CTIPYKTYPHPOBAaHHON IIOACBETKH,
coziepKalee UCTOUHNK ONTHIECKOTO M3TYdCHAS B IIOCHCAOBATE/ILHO YCTAHOBIEHHEIE IT0 XOXY
M3JIy9eHUs TPaHCIapaHT, BRIIOJHCHHEN B BUJe claiifa ¢ m3o0paxkeHNeM pamyXHBIX IIOJOC,
00BEKTHB, IPOEMUPYIOmuil H300pakeHre BOSHUKAOMEH Ha IIOBEPXHOCTH KOHTPOJIEPYEMOTO

00BEKTa HCKAKEHHOM - penbedioM ITOBEpXHOCTH KApPTHHE PayKHEIX II0J0C, HOTOPErucTpaTop,
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mpeobpasyromuii CIpoenupoBaHHOe OOBEKTHBOM H300paxeHHe B IEbpOBOE n"nmbponoﬁ
NEKTPOHHEE 670K, BXOH KOTOPOTO COGJMHEH C BHIXOZOM (DOTOPETHCTPATOpa,
OCYIMECTBILIONMI HepecueT MEKCHPYSMBIX (OTOPerucTpaTropoM HE(POBEIX H300paxeHul B
BelM9MHEl BBICOT peibeda (cM., HaOpuMep, ONNCAHHC = MEXAYHapoAHOH 3asBKE
PCT/US99/70303 my6maxarms Ne W000/70303 , k. GO1B 11/24, 23.11.2000).

HenocrarkoM HM3BECTHOIO —yCTPOHCTBa SBISSTCA HW3Kas TOYHOCTE, OOYCIOBICHHAS
HEOJ/{HO3HAYHBIM OTPaXSHHEM IIOICBEIMBAIOMEr0 IMydKa OT IIOBEPXHOCTH IIBETHOIO 00heKTa B
OTCYTCTBYIC B OTPaXkeHHOM KapTrHe HH(GOPMAIlHH O CKBOSHEIX OTBEPCTHAX.

HawnGonee 6ym3kmM K3 H3BECTHEIX IO CBOSH TEXHMYECKOH CYIIHOCTH H JOCTHATaEMOMY
pe3yNbTaTy SBISercs BEIOpaHHOE B Ka4eCcTBe NPOTOTHIIA KOOPAEHAT KOHTIPOIHpyeMOi
MOBEPXHOCTH IO (OopMylie: YCTpoicTBO, peaymmsyiomee crmocod 6eCKOHTAaKTHOIO XOHTPOJISL
IEHSHHEX pasMepoB TpPeXMEPHBIX OOBEKTOB METOAOM CIPYKTYPHPOBAaHHOM IIOACBETKH,
COZEpKaIee FHCTOTHMK ONTHIESCKOro H3NyICHAN i TIOCIEHOBATEHHO YCTAHOBICHHEIE IO X0y
H3IySeHAd TPaHCHAPAHT, BRNIONHEHHGH B BHIe ciaiifa ¢ m3ofpaxeHweM HEepHONATECKOH
nmHefuarol CTPYKTYpE, 00BEKTHB, npdeunpyromnﬁ n306pa>1cem«1e. BO3BHEKaOmell Ha
TIOBEPXHOCTH KOBTPOJAPYEMOTO OGBEKTA HMCKAKEHHOM pemsedoM HOBEPXHOCTH KapTHHEL
TIEPHOAMYECKOM JEReivaToi CTPYKTYPEL, doToperrcrparop, mpeobpasyromuit
CIIPOeqUPOBaHHOe 0OBEKTHBOM H306pakende B udpoBoe u IMUdPOBOi SHeKTPOHHEIL  GIIOK,
BXOX KOTOPOTO COENHHCH C BHIXOZOM (OTOPErHCTPaTopa, OCYHIECTBILIOmMuM IepecdyeT

tuxcapyemsx dotoperrerpaTropoM IubPOBEIX H300PAKEHII B BENMIHHEL

AY -
Z= —;
igo
Ige: Z — 3HAYeHHE BBICOTHI HNPO(QHII MOBEPXHOCTH B TOYKE ¢ KoopmuHatamMu X,Y,

HepeceKaeMol KakoH-Ti60 NONocok mHeuaTo# CTPYKTYpE, AY - BEIMYMHA MCKDPHBICHHA
TIOJIOCHI B 5TOH TOUYKE, & - YIOJI MEXY HaﬁpaanenueM H3JIyYCHAS OT HCTOYHHKA OHNTHIECKOTO
H300paXKeHIA ¥ ONTHYECKOH OCBI0 00BeKTHBA. (CM. HAlDEMEp OIHMCAHWE MEXXyHAPONHOH
sasBxa PCT/US99/106777 mybnaxanns NeWO 99/58930, xn.G01B11/24 1999r.) ‘
HernocrarkaMy H3BECTHOTO YCTPOMCTBA SBIIACTCA BRICOKAs MOTPEITHOCTE KOHTPOIS H
OTpaHHYCHHEIC (DYHKIWOHANBHEIE BO3MOXHOCTH. BEICOKAas IOTPEIMHOCT: H3MEpeHHs
- o6ycIoBNEHa TEM, 9TO TIPH HANpaBICHHH HA IOBEPXHOCTh KOHTPOIMpPYyeMOro OGBHEeKTa
OITTAYECKOr0 M3yIeHus], NPOMOIYIAPOBAHHOr0 TPAHCIIAPAHTOM BIONb OJHON KOOPAHHATEL
BO3HUKAET nsoﬁpaxéc}rne ¢ JMHeH9aTON CTIPYKTYpOH M HMCKAXKEHMS KapTHHEI, BEI3SBAaHHBIS

T. JI}’GOKPHVH/I BHOapiHaMy, BBICOKIMK BBITYKIOCTAMHA H, TEM 60JICG, CKBO3HBIMH OTBEPCTHAMH,
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3

HEBOZMOXKHO HHEeHTH(UNEPOBATS H3-32 PaspHIBOB B H300pakeHny Jumawi. II0CKONEKY BHICOTA
pemseda ompenendercs mo BeNIMHMHMAC HCKaXeHWH NMHuM, OTCYICIBHE B H300paKeHWH
cOOCTBEHHO JIMHMIY He MO3BONLET Paclo3HaTh OTBEPCTHS HA KOHTPOIHMPYEMON IOBEPXHOCTH.
OrpasrucHEERe  (QYHKOAOHANBHEIE  BO3MOXHOCTH  OOYCHOBICHEI  HEOOXOAHMOCTBIO
OpHEHTHPOBATH KOHTPOJMpyeMbld OOBEKT Ha ONPEAENCHHOM DACCTOSHMM OT HCTOYHEKA

M3IIyYeHHS .

Packpvimue uzobpemenus

CymmocTs 3agBJI9eMOT0 H300pETEHUs BEIPXKAETCA B COBOKYIHOCTH CYIISCTBEHHBIX
TIPHU3HAKOB, AOCTATOYHBIX I JOCTHXCHHSA IPEAIOoIaracMeIM H300pETEeHHEM TEXHHIECKOTO -
pesynbTara, KOTOPEIH BEIPaXaeTCd B MOBBINCHUM TOYHOCTH KOHTPOI JMHEHHBIX pa3MEpoB
TpeXMePHBIX 00BEKTOB H pacliiPEHHA BOSMOXKHOCTEH ITpy IPOBENEHNH KOHTPONIS MOCKOIBKY
KOHTPONEPYEMEIH OGBEKT MOXET PacIiONararbes 6e3 KeCTKOTO IO3MIHOHEPOBAHHA.

SasBicHHas COBOKYIIHOCTE CYIIECTBEHHBIX IPU3HAKOB HAXOAWTCSA B IPSAMOH IpHIHHHO-
CIICZICTBEHHOI CBA3H C NOCTHATAEMEIM PE3YIHTATOM .

HoprzHa npetoxeHHOro yCTpoicTBa yCMaTpuBaeTCs B TOM, 9TO OHO JIOHOJHHUTEIHHO
CHaGEHO BTOPHIM OOBEKTHBOM [ MpPOSIPOBAHAS H300paKEHHMS TPAHCHIApAHTA HA
KOHTPOJIHPYEMYIO MOBEPXHOCTD, YCTAHOBIECHHEIM 33 TPAHCIIAPaHTOM Ha PacCTOSHWY, PABHOM
NPOEKIMOHNHOMY, BEITONHEHHEIM C TIyOHHOH pPE3KO IepeflaBaeMoro m300paxeHHs, paBHOH
riybuHe pesko uepe,ﬁaBaeMoro H300paKeHNs - IepPBOro OOBEKTHBRA, BTOPHIM SJICKTPOHHEIM
nuhPOBEIM BIIOKOM, COSTAHCHHEIM CBOHM BXOZOM C BEIXOZIOM (HOTOPETHCTPaTOpa, @ BEIXOIOM
— €O BXOZIOM IIEPBOTO 3JICKTPOHHOro ONIOKa, BHIIONHEHHEIM B BHAE KOMIAPaTopa ABYX
muhpoBEIX #300paskeHui, B NaMATH KOTOPOrO xpammﬁx mubpoBoe u30OpaXeHHAE
nepnozumedxoﬁ o oxHOo¥ KOOPIWHAT JHHeHYIaTOH crpyKTpr; TpaHCHapaHT BEITONHEH B
BHAE cliaiifa ¢ JuHEeidaTol cTpyKTypoi, eprHoAmIecKo#l BAOND ABYX KOOPIUHAT.

CpaBHeRVe 3a9BIEHHOIO TEXHIIECKOTO PEIIEHHS C npomemM TIO3BOJIMIIO YCTAHOBHTH
COOTBETCTBHE €0 KPHTEPHIO «HOBH3HAY, TAK KaK OHO HE H3BECTHO M3 YPOBHS TEXHUKH.

TIpeanoxeEnoe yCTPOICTBO SBJIAETCA IMPOMBINIICHHO IPMMEHAMBIM CYIECTBYIOIAMI
CpefCTBaMH, TaK KaK €r0 peanu3amus He TpeGyeT co3maHus HOBEIX 3IEMEHTOB, MATEPHAIOB K
TEXHOJNOTHH, H COOTBETCIBYET KPUTEPHIO «H300peTaTeNbCKIil YPOBSHEY, Tak KaK OHO ABHBIM
ofpaszoM He clemyeT U3 YPOBHA TEXHNKH, IIPH 3TOM K3 HOCICIHETO HE BEIABICHO KaKUX-IHO0

DIIEMEHTOB U CBA3EH MEXKIY IJIEMCHTaMM, XaPaKTCPUIYEMBIX OTIMYIATCIIBHEIME OT IIPOTOTHIA
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CYINeCTBCHHEIMH IPH3HAKAMH, HAIPaBICHHBIX HA JOCTHI)KCHHE YKa3aHHOIO TEXHHIESCKOTO
pesyusTara.
Taxum 00pazoM, HPENIOXEHEOS TEXHAIECKOe PEMICHNE COOTBETCTBYET YCTaHOBICHHEIM

YCIOBHAAM HaTeHTOCIOCOOHOCTH HSOﬁpeTeHH}L

Kpamxoe onucarue uepmenxnceii
Ha ¢ur.1 m3obpakeHa cxema IpeIaracMoro yCTpocTaa.

‘ VcrpolicTBO COAEpXKAT HCTOYHMK | M3Nyd9eHWs, TpaHcHapaHT 2, JONOJHHTEIBHBIA
0OBEKTHE 3, YCTAHOBICHHEIA 33 TPaHCIApaHTOM 2 HA paCCTOSEH'HH,‘paBHOM TIPOCKIMOHHOMY,
06BexTHB 4, GOTOPErUCTPATOP 5, YCTAHOBICHHEI B ILIOCKOCTH M300paxkenus o6sekTusa 4,
JIOIONHATENHHEI OuPOBOH SIEKTPOHHEN 610K 6 — KoMITaparop HudPOBEIX U300paKeHuiA,
BXOJl KOTOPOTO COEIOWHEH C BEIXOZoM (oropermerparopa S5, ocHOBHOE — mudpoBoi
SNEKTPOHHEN GII0K 7, BXOX KOTOPOTO COSHMHEH C. BRIXOJOM MU(POROTO 3IEKTPOHHOTO Groka
6- xoMHIaparopa B aMATH KOTOPOro XpaHETcs MIpoBoe u300paxeHne IEPHOARIECKol 1o
oxHOM koopiuHaT nmHeMuaToM crpykTypel. Ha ¢mr.2 msobpaxen cialif, peamusyromuit
dysxuEi0 mpomyckasus TpaHcmapauta 2. Ha ¢ur.3 npusegeno nudpoBoe m300paxkenue
NEHEHYATON CTPYKTYPEL, XpaHAmeecs B HAMATH JONONHWTENFHOro HutipoBoro Omoka 6-
KoMmmaparopa. Ha ¢wur.4 a) nprsesero mmdposoe (OEHapHOE) m300paxeHHe MHHEHIaToM
CTPYKTYpHI, HOEpUOAHYECKOd BHOMB IBYX KOOPHHHAT, BO3HUKAIOUIEH Ha IOBEPXHOCTH
KOHTPOIIMPYEMOro 00BeKTa MpH ee HCKaeHWAX penbedom mosepxHocrd. Ha dur.4 6)
npuBefeHo  1mpoBoe (OmmapHoe) H300paxeHwe JIWHESHIATOH CTPYKTYpEHL, BO3HHKAIOIICE

nocie 00paboTKY B JONOIHATEILHOM rdhpoBoM Oloke 6- koMmapaTope.

Bapuanm ocywecmenenun uzobpemenun

Vorpolicteo pabotaer cuemyrommMm  ofpasoM. FisoGpaxenme  yIpaBiIieMoro
TpaHCIapaHTa 2 ¢ TOMOINEI0 NONONMHATSNHHOrO 00BEKTHBA 3 IPOSOUPYETCs Ha IIOBEPXHOCTD
KOHTpOJEpPYeMOro o06eKTa, penbed KoTopoi 0JHO3HAYHEIM 00pa3oM HCKaKaeT H300paxeH e
TpaHcmapanTa 2. O0BexTHB 4 mpoemApyeT BOIHMKAOINYIO HA  MOBEPXHOCTH KapTHHY
HCKaxeHHOM  pembedoM MOBepXHOCTH KOHTPOIHPYEMOro OOBEKTa CTPYKTYPHPOBAaHHOM
TOJCBETKA HAa UyBCTBHTCNBHyI0 Imnomanxky doropermcrparopa S5 (cM. dur.da).
JomomimTensaei mudpoBoli SMeKTPOHHEN ONOK 6- KoMmaparop mpeobpasyeT CHIHaN ¢
BEIXOZa doToperucTparopa 5 myreM BEMHUTAHAT U3 rmcbpoiaoro HM300paxeHns HCKKESHHOR

pemsedoM  IIOBEPXHOCTH KOHTPONHPYEMOro OOBEKT2 CTPyKTypPHPOBAHHOM IONCBETKH
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mudpoBoro m306pakeHus IAHeHIATOH CTPYKTYPE], XpaHAIIeecs B HaMATA HONONHATEILHOTO
madposoro Gioka 6- Kommaparopa. B swexrpoHHEN madporoit 6ok 7 mocTymaer cErHa,
xommpyiomui#t  mmbposoe  m3o0pakeEme — MCKaXeHHOH  penmbepoM  IOBEPXHOCTH
KOHTPOJIHpyeMoro oObeKTa CTIPYyKTYPHPOBAHHOH IIOACBETIKHM, B KOTOpOM 06IacTaM ¢
OTPHIATENEHEIM 3HAYCHAAM OCBEIICHHOCTH COOTBETCTBYIOT 00JIACTH CKBO3HBIX OTBEPCTHIA
(cM. ¢ur4d 6). Takmm oOpasoM, DpE BEMHCIEHHMM B JJIEKTPOHHOM LwdpoBoM Oioke
3HAYEHMIA BHICOTHI peiibe(da U COOTBETCTBYIOMmMelH NapEl KOOPAMHAT, 30HEL C OTPHNATEILHEIMHA
3HA9EHASME  OCBEINEHHOCTH  OJHOSHAYHO  HMHTEPIPETHPYIOTCS Kak  ofiacty,
COOTBETCTBYIOIIME CKBO3HEIM OTBEPCTHSIM. DB  pesyibTaTe NOBHINACTCS TOYHOCTH W
JIOCTOBEPHOCTH KOHTPOJLA.

IlanHOe DpEMIONEHHEe MOXET C YCHEXOM HMCIONB30BATECS B TEXHOIOTHYECKHX
mponeccax GopmMoobpazopamid 065eKTOB cxoxHOM dhopMer ( momarku TypbmH 1.T.IL). Kpome
TOTO, OHO MOXET HCHOJB30BATLC B PA3NIMUBEEIX NPHUIOKSHUIX KOMIBIOTEPHOM TpeXxMepHO

rpadukw.

JImreparypa:
Texnuyeckoe 3perre poboTos.-moA. pex. AJlswo.;mep.c arrn. — M.:Mamuroctpoenne, 1987.
C.56-57 '

®
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®opmyna m300peTeHNs

VerpoiicTeo, peamisyiomee crrocod GECKOHTAKTHOTO KOHTPONA JHHEHHBIX PasMepoB
TPEXMEPHEIX OGBEKTOB METOOM CTPYKTYPHPOBAHHOM IIOJICBETKH, COEpKamiee HCTOYHHK
OITHYECCKOTO HM3IYYCHHS H  TOCHCHOBATENBHO YCTAHOBJICHHBIC [0 XOAY H3JIydeHus
TpaHCIApaHT, BEIIONHEHHEN B BEZE Cllalifia ¢ u300paKeHreM HEePHOAMICSCKON IHHEHIATOR
CTPYKTypBl, OOBEKTHB, IIpOEHUpYyOmuH H300paXkeHHe BO3HMKAOmMEll Ha IIOBEPXHOCTH
KOHTpPOJHPYeMOro 065eKTa HCKaXeHHOR penbe)oM HOBEPXHOCTH KapTHHEI NEPHOAMICCKOM
JMHEEHIaTOR CTPYKTYDHI, (hoTOpermcrparop, mpeobpasyromuii CpoenpoBaHHOEe 00HEKTHBOM
u3o0paxenrne B madposoe B mudposoit smexTPORHBIL GIOK, BXOX KOTOPOrO COSJHHEH C
BBIXOIOM doToperacTpaTopa, OCYIIECTBILSIOMIi mepecqeT duKcHpyeMBIX

doroperncTparopoM IubPOBEIX mM300pakeHEH B BEAMUMHEI KOOPAWHAT KOHTPONHPYEMOH

AY ‘
IIOBEPXHOCTH O hopmyne: Z = P ;TOe: Z — 3Ha4eHHe BEICOTHI MPOGHII IIOBEPXHOCTH
g0

B TOuKe ¢ KoopauHarama X,Y, nmepecekacMolt kaxoif-mbo monocoi NrHEHIaTOH CTPYKTYpEI,
AY - BenmdEAAa HCKPHBICHHS TOJOCHI B 3TOH TOYKS, ¢ - YOI MEXy HaIpaBICHHEM
H3JIyJeHusi OT WMCTOYHHKA ONTHYSCKOTO W300paXKeHAsS M ONTHYECKOH OCBI0 00LeKTHBa,
o1y ‘IAIOI[IEEC}I TeM, 9T0 OHO CHAO0XEHO BTOPHIM O0BEKTHBOM AT IIPOSHEPOBAHTS
H300paXKeHrs TPaHCHAapaHTa Ha KOHTPONHMPYEMYK HOBEDXHOCTh, YCTAHOBICHHEIM 32
TpaHCIapaHTOM Ha PACCTOSHHH, PABHOM HPOESKIMOHHOMY, BENIONHEHHEM C TIIyGHHOH PE3KO
HepefaBacMoro H300paeHMs, paBHOM  [WIyOWHEe pe3ko mepeXaBaeMoro H300pakeHus
IEepBOro OOBEKTHBA, BTOPHIM BICKTPOHHEIM UH(PPOBEIM OIOKOM, COSAWHEHHBEIM CBOMM
BXOJIOM C BBIXOZIOM (DOTOpPETMCIpaTopa, a BRIXOZOM — CO BXOJOM HEpBOrO SIEKTPOHHOTO
0JIOKa, BEUIOJIHGHHBIM B BHJE KOMIapaTopa ABYX MHGPOBRIX HM300pakeHFH, B HaMATH
KOTOpOro xpasuTcs NudpoBoe H300paKeHNE NEPHOXHAIECKOH BXONL OXHOH W3 KOODIHHAT
nuHeH9aTo# CTPYKTYPH], TPAHCTIAPAHT BEIIONHEH B BHJE cialifla ¢ maHeHdaToll CTpyKTypoH,

IEPrOaUIecKOl BIOIB IBYX KOOPAHUHAT.
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A.  CLASSIFICATION OF SUBJECT MATTER
GOIB 11/24
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A WO 99/58930 A1(METACREATIONS CORPORATION) 18 November 1999 1
(18.11.1999), the claims

A RU 2148793 C1( FILIPPOV EVGENY IVANOVICH ) 10.05.2000, 1
the abstract, fig. 1

A FR 2785674 A1 (EASTMAN KODAK COMPANY) 12.05,2000, the claims 1

D Further documents are listed in the continuation of Box C. I:I See patent family annex.

*  Special categories of cited doouments: “r hag dogun;taqt p%d ﬁ“thﬂw imieia:‘g‘ion;lmﬂlip‘gddfte or priority
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special reason (as speoified) wyn do% o{ pa.ﬂ.icullar relevance; the ;{lmaﬂ m\@m%n cannot be
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A. KITACCHOUNKAIWA ITPEIMETA U30BPETEHWS:

. GO1B 11/24
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|Kareropus* | CcplIKM Ha JOKYMEHTBI C YKa3aHueM, Te 5T0 BO3MONHO, pelleBanTHhIX yactelt  |OTHOcHTes K myHKTy Ne
A WO 99/58930 A1(METACREATIONS CORPORATION) 18 November 1999 1
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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 y@u need assistance in completing the form, call 1-800-PTO-9199 and select option 2.

286232168v1 104098010300

American LegalNet, Inc.
www.FormsWorkflow.com
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TRANSMITTAL
FORM

(to be used for all correspondence after initial filing)

PTO/SB/21 (01-09)

Approved for use through 02/28/2008. OMB 0651-0031
uU.s. Patent and Trademark Oft’ ice; U S DEPARTMENT OF COMMERCE

Apphcatlon Number

11/846

494

Filing Date

August 28, 2007

First Named Inventor

Nikolay L. Lapa

Art Unit

4176

Examiner Name

Jonathan M. Newport

D Fee Attached

Amendment/Reply

|:| After Final

I___| Affidavits/declaration(s)

[]

Extension of Time Request

Express Abandonment Request

COOOOOo 4o

NiNn

Information Disclosure Statement

Attorney Docket Number
\ Total Number of Pages in This Submission y 104098.01 0300 /
ENCLOSURES (Check all that apply)
D After Allowance Communication to TC
Fee Transmittal Form Drawing(s)

Licensing-related Papers

Petition

Petition to Convertto a

Provisional Application

Power of Attorney, Revocation
Change of Correspondence Address

Terminal Disclaimer
Request for Refund

CD, Number of CD(s)

El Landscape Table on CD

Appeal Communication to Board
of Appeals and Interferences

Appeal Communication to TC
(Appeal Notice, Brief, Reply Brief)

Proprietary Information

Status Letter

Other Enclosure(s) (please Identify
below):

1. Information Disclosure Statement by
Applicants - Form PTO/SB/08a & PTO/SB?
08b

2. Foreign References

2. Copy of the PCT International Search
Report and Written Opinion

OO O

Certified Copy of Priority
Document(s)

Reply to Missing Parts/
Incomplete Application
Reply to Missing Parts
under 37 CFR 1.52 or 1.53

NN

l Remarks

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT

Firm Name

Greenberg Traurig LLP

Signature

— 5]

Printed name

Tlmothy T. HS|eh

Date

February 13, 2009

Reg. No.

60,435

-

CERTIFICATE OF TRANSMISSION/MAILING

~

the date shown below:

| hereby certify that this correspondence is being facsimile transmitted to the USPTO or deposited with the United States Postal Service with
sufficient postage as first class mail in an envelope addressed to: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450 on

Signature / W W
Qped or printed name Tlmothy T. Hsieh Date February 13, 2009 )

This collection of information is required by 37 CFR 1.5. 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 and1.14. This collection is estimated to 2 hours 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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PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: Nikolay L. Lapa, et al Examiner: Jonathan M. Newport
Serial No.: 11/846,494 Group Art Unit: 4176
Filed: August 28, 2007 Docket No.: 104098.010300
Deposit No.:  50-2638 Confirmation 9141

No.:
Title: SYSTEM AND METHOD FOR THREE-DIMENSIONAL

MEASUREMENT OF THE SHAPE OF MATERIAL OBJECTS
Customer No.: 33,717

CERTIFICATE OF TRANSMISSION

I hereby certify that this document is being transmitted electronically to the United States Patent and Trademark Office via the EFS Web

e-Filing system on February 13, 2009.
W

Name: Timothy T. Hsich 7

INFORMATION DISCLOSURE STATEMENT [37 C.F.R. § 1.56]

MAIL STOP: AMENDMENT
Commissioner for Patents

Post Office Box 1450
Alexandria, Virginia 22313-1450

Sir/Madam:

Pursuant to 37 C.F.R. §§ 1.56, 1.97 and 1.98, Applicants bring the references listed on
the attached Forms PTO/SB/08a and PTO/SB/08Db to the attention of the Examiner.

No representation is made that a reference is “prior art” within the meaning of 35 U.S.C.
§§ 102 and 103 and Applicant reserves the right, pursuant to 37 C.F.R. § 1.131 or otherwise, to
establish that the reference(s) are not “prior art.” Moreover, Applicant does not represent that a
reference has been thoroughly reviewed or that any relevance of any portion of a reference is

intended.

Copies of the U.S. references are not enclosed.

OC 286,369,153v1 2-13-09
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Serial No. 11/846,494 PATENT
Docket No. 9141

This Information Disclosure Statement is being submitted before the mailing date of a

first Office Action on the merits, and therefore, Applicants believe no fee is required.

Applicants would appreciate the Examiner initialing and signing a copy of attached
Forms PTO/SB/08a and PTO/SB/08b indicating that he or she considered the information and

made the information of record.

If the transmittal letter is separated from this document and the PTO determines that an
extension or other relief is required, applicant petitions for any required relief including
extensions of time and authorizes the Commissioner to charge the cost of such petitions and/or

other fees due in connection with the filing of this document to Deposit Account No. $0-2638.

Authorization is hereby given to charge any fees due, or credit any overpayment of fees,

to Deposit Account No. S0-2638.

Respectfully submitted,

Date: February 13, 2009 %7%

Timothy T. Hsieh /
Reg. No. 60,435

Customer Number 33,717
GREENBERG TRAURIG, LLP
2450 Colorado Avenue, Suite 400E
Santa Monica, CA 90404

Phone: (310) 586-7700

Fax: (310) 586-7800

E-mail: laipmail@gtlaw.com

OC 286,369, 153v1 2-13-09
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PTO/SB/08a (01-09)
Approved for use through 02/28/2009. 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.
lete if K \
Substitute for form 1449/PTO Comp ete if Known

Application Number 11/846,494

INFORMATION DISCLOSURE Fiing Date August 28, 2007

First Named Inventor Nikolay L. Lapa
STATEMENT BY APPLICANT At Unit 2176

(Use as many sheets as necessary) Examiner Name Jonathan M. Newport
\_Sheet | [ of | Attorney Docket Number [104098.070300

U. S. PATENT DOCUMENTS

Examiner | Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines, Where
Initials* No.! MM-DD-YYYY Applicant of Cited Document Relevant Passages or Relevant

Number-Kind Code? @ v Figures Appear

c
@

6813030 11-02-2004 [Tanno

FOREIGN PATENT DOCUMENTS :

Examiner | Cite | Foreign Patent Document Publication Name of Patentee or Pages, Columns, Lines,
Initials* No. Date Applicant of Cited Document Where Relevant Passages
MM-DD-YYYY Or Relevant Figures Appear | T

Country Code® “Number *~Kind Code® (if known)

JP 2007-163266 A 06-28-2007 |Yoshihiro

JP 2003-57191 A 02-26-2003 |Ryuji

Examiner Date
Signature Considered

*EXAMINER: Initial If reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. 1Applicant’s unique citation designation number (optional). 2See Kinds Codes of
USPTO Patent Documents at www.uspto.gov or MPEP 901.04. ° Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). ¢ For
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. *Kind of document by
the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. °Applicant is to place a check mark here if English language
Translation is attached.
This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours 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, 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 (1-800-786-9199) and select option 2.
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PTO/SB/08b (01-09)
Approved for use through 02/28/2009. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the PEEGTWOTK Reduction Act of 1985 _no persons are reguired to respond to a collection of information unless it contains a valid OMB control number.

Complete if Known
Substitute for form 1449/PTO

Application Number 11/846,494

INFORMATION DISCLOSURE | Filing Date August 28, 2007
STATEMENT BY APPLICANT | First Named Inventor | Nikolay L. Lapa
Art Unit 4176
(Use as many sheets as necessary) -
Examiner Name Jonathan M. Newport
Sheet l I of I Attorney Docket Number |104098.010300

NON PATENT LITERATURE DOCUMENTS
Examiner | Cite Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of
Initials® No.! the item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue T2
number(s), publisher, city and/or country where published.
PCT Notification of Transmittal of The International Search Report and The ritten
Opinion of the International Searching Authority, or the Declaration (PCT Rule 44.1),
18 December 2008, 10 pages.

Examiner Date
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant.

1 Applicant's unique citation designation number (optional). 2 Applicant is to place a check mark here if English language Translation is attached.

This collection of information is required by 37 CFR 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours 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, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO:
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 (1-800-786-9199) and select option 2.
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(19) JAPANESE PATENT OFFICE

PATENT ABSTRACTS OF JAPAN

(11) Publication number: 2007163266 A
(43) Date of publication of application: 28.06.2007

(51) Int. C1.:

GO1B 11/02%0°%%)  Go1B 11/30'°°%V  Go1B 11/007°%%°"
(21) Application number: 2005359092 (71) Applicant: NEC ELECTRONICS CORP
(22) Date of filing: 13.12.2005 (72) Inventor:  SASAKI YOSHIHIRO

(54) INSPECTION DEVICE AND INSPECTION
METHOD

(57) Abstract:

PROBLEM TO BE SOLVED: To detect accurately the
vertex of a projection part even when the vertex part
of the projection part is not formed flatly but the vertex
side caves in.

SOLUTION: This inspection device 100 is provided
with the first camera 102 for imaging a ball 204 from
the vertical direction with respect to the plane of a sub~
strate 200, the second camera 104 for imaging the ball
204 from the oblique direction with respect to the plane
of the substrate 200, an edge detection part 128 for
detecting the edge part of a caving-in part of the ball
204 in the first image imaged by the first camera 102
and in the second image imaged by the second cam-
era 104, and a vertex height calculation part 132 for
determining the height to the plane of the edge part
by comparing the position of the edge part in the first
image with the position of the edge part in the second
image when the edge part of the caving-in part is de-

tected in the first image and in the second image by
the edge detection part 128, and calculating the height
of the highest part at the edge part as the height of the
vertex of the ball 204.

COPYRIGHT: (C)2007 JPO&INPIT
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JAPANESE PATENT OFFICE

(18)

PATENT ABSTRACTS OF JAPAN

{51) Int. €I GO1N 21/952
GO1B 11/25, GO6T 1/00

{21} Application number: 2001248925
{22} Date of filing: 20.08.2001

(54} APPARATUS FOR MEASURING SHAPE OF
CYLINDRICAL ARTICLE TO BE MEASURED
AND METHOD OF ADJUSTING THE
APPARATUS FOR MEASURING SHAPE OF
CYLINDRICAL ARTICLE TO BE MEASURED,
AS WELL AS METHOD FOR PROCESSING
SIGNAL

{57) Abstract:

PHOBLEM TO BE SOLVED: To provide a methad of
adjusting such an apparatus for measuring the shape
of a cylindrical article to be measure that can measura
the shape of the eylindrical anicle to ba measured ac-
curately and rapicly.

SOLUTION: The shape measuring apparatus is pro-
vided with a measuring head 4 for measuring by ac-
curately shifting muire fringes having a specific fringe
degree in an entity- lattice fype moire optical system
by a desired phasa and limiting the maira fringes to a
near side of the fringe degree. The head 4 has & pho-
fodetecting element having at least 3 or more lines of
pixel raws linearly arranged, and a mark far ragulating

https://www.delphion.com/cgi-bin/viewpat.cmd/JP23057191 A2

{11) Publication numbar: 2003057 1!
{43} Data of publication of application: 26.02.

{71) Applicant; RICOH CC LTD
{72) Inventor: SAKIDA RYUJI

a vartex position indicating a vertical uppar dire
a central line of the cylindrical article 1 to be me
or & parallel regulating mark representing an &
rection of tha cylindrical element 1 to be dets
the case of measuring & suface shape vfthe ¢
by gripping with & gripping tool 2 and rotating t
tary motar 3. The methaod for adjusting the ap|
for measuring the shapa of the cylindrical artic
measured comprises a step of adjusting the pe
of the articla 1 and tha phetcdatacting element,
providing a mark for adjusting an irmaging ma
tion having & predetermined interval at animag
sition of the photodatacting alemant, the imagir
nification of the photodetacting can be adjusts
the mark is observing by the element.

COPYRIGHT: {C}2003.JPO
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PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY
To:

BLANCHE;, Bradley; D--. - - -

GREENBERG TRAURIG, LLP 2450 Colorado Ave., Suite
400E Santa Monica California 90404 USA

POCLIUSZUUY/U74354

Bbd[nowetl
PCT |

NOTIFICATION OF TRANSMITTAL OF
THE INTERNATIONAL SEARCH REPORT AND

THE WRITTEN OPINION OF THE INTERNATIONAL
SEARCHING AUTHORITY, OR THE DECLARATION

(PCT Rule 44.1)

Date of mailing
(day/month/yqu 18 DECEMBER 2008 (18.12.2008)

VE)
Ketinll

Applicant's or agent's file reference

104098010300 ACTION  See paragraphs 1 and 4 below
International application No. 'DEC 2 9 r/n’:zi’c;t ! {; date
PCT/US2008/074354 26 AUGUST 2008 (26.08.2008)
m——
- | Applicant BY 1P DEPARTMENT -
GREENBERG TRAURIG LLP

ARTEC GROUP, INC. etal

1. The applicant is hereby notified that the international search report and the written opinion of the International Searching
Authority have been established and are transmitted herewith.
Filing of amendments and statement under Article 19;
The applicant is entitled, if he so wishes, to amend the claims of the international application (see Rule 46):
When? The time limit for filing such amendments is normally two months from the date of transmittal of the

international search report. GT- LABO% W |

Where? Directly to the International Bureau of WIPO, 34 chemin des Colomb
1211 Geneva 20, Switzerland, Facsimile No.: +41 22 338 82 70 CﬁfﬁE DATE: >6
For more detailed instructions, see the notes on the accompanying sheet. DEADLINE' ]

2. []
3. [

DOCKE
The applicant is hereby notified that no international search report will be cstablisﬁkm%
Article 17(2)(2) to that effect and the written opinion of the International Searching Au

With regard to the protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that:
the protest together with the decision thereon has been transmitted to the International Bureau together with the
applicant's request to forward the texts of both the protest and the decision thereon to the designated Offices.

D no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made.

4. Reminders

Shortly after the expiration of 18 months from the priority date, the international application will be published by the International
Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international application, or of the
priority claim, must reach the International Bureau as provided in Rules 90bis.1 and 90bis.3, respectively, before the completion of
the technical preparations for international publication. )

The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority to the
International Bureau, The International Bureau will send a copy of such comments to all designated Offices unless an international
preliminary examination report has been or is to be established, These comments would also be made available to the public but not
before the expiration of 30 months from the priority date.

Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international preliminary
examination must be filed if the applicant wishes to postpone the entry into the national phase until 30 months from the priority
date (in some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the prescribed
acts for entry into the national phase before those designated Offices.

In respect of other designated Offices, the time limit of 30 months (or later) will ap;;ly even if no demand is filed within 19 months.

See the Annex to Form PCT/IB/301 and, for details about the applicable time limits, Office by Office, see the PCT Applicant's
Guide, Volume II, National Chapters and the WIPO Internet site. .

Name and mailing address of the [SA/KR Authorized officer
. Korean Intellectual Property Office
Government Complex-Daejeon, 139 Seonsa-ro, COMMISSIONER

Seo-gu, Dagjeon 302-701, Republic of Korea
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NOTES TO FORM PCT/ISA/220

-—----Fhese-Notes-are-intended to give the basic-instructionsconcerning the filing of amendmentsunder Article 19 Thie

Notes are based on the requirements of the Patent Cooperation Treaty, the Regulations and the Administrative Instructions
under that Treaty. In case of discrepancy between these Notes and those requirements, the latter are applicable. For more
detailed information, see also the PCT Applicant's Guide, a publication of WIPO.

In these Notes, "Article", "Rule" and "Section" refer to the provisions of the PCT, the PCT Regulations and the PCT
Administrative Instructions, respectively.

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19

The applicant has, after having received the international search report and the written opinion of the International
Searching Authority, one opportunity to amend the claims of the international application. It should however be emphasized
that, since all parts of the international application (claims, description and drawings) may be amended during the
international preliminary examination procedure, there is usually no need to file amendments of the claims under Article 19
except where, e.g. the applicant wants the latter to be published for the purposes of provisional protection or has another
reason for amending the claims before international publication. Furthermore, it should be emphasized that provisional
protection is available in some States only (see PCT Applicant's Guide, Volume I/A, Annexes B1 and B2).

The attention of the applicant is drawn to the fact that ammendments to the claims under Article 19 are not allowed where
the International Searching Authority has declared, under Article 17(2), that no international search report would be established
(see PCT Applicant's Guide, Volume I/A, paragraph 296).

What parts of the international application may be amended ?
Under Article 19, only the claims may be amended.

During the international phase, the claims may also be amended (or further amended) under Article 34 before the
International Preliminary Examining Authority. The description and drawings may only be amended under
Article 34 before the International Preliminary Examining Authority.

A Upon entry into the national phase, all parts of the international application may be amended under Article 28 or,
where applicable, Article 41.

When ? Within 2 months from the date of transmittal of the international search report or 16 months from the priority date,
whichever time limit expires later. It should be noted, however, that the amendments will be considered as having
been received on time if they are received by the International Bureau after the expiration of the applicable time
limit but before the completion of the technical preparations for international publication (Rule 46.1).

Where not to file the amendments ?

The amendments may only be filed with the International Bureau and not with the receiving Office or the
International Searching Authority (Rule 46.2).

Where a demand for international preliminary examination has been/is filed, see below.

How ? Either by cancelling one or more entire claims, by adding one or more new claims or by amending the text of
one or more of the claims as filed.

A replacement sheet must be submitted for each sheet of the claims which, on account of an amendment or
amendments, differs from the sheet originally filed,

All the claims appearing on a replacement sheet must be numbered in Arabic numerals. Where a claim is
cancelled, no renumbering of the other claims is required. In all cases where claims are renumbered, they must
be renumbered consecutively (Section 205(b)).

The amendments must be made in the language in which the international application is to be published.

What documents must/may accompany the amendments ?

Letter (Section 205(b)):
The amendments must be submitted with a letter.
The letter will not be published with the international application and the amended claims. It should not be

* confused with the "Statement under Article 19(1)" (see below,under "Statement under Article 19(1)").
The letter must be in English or French, at the choice of the applicant. However, if the language of the
international application is English, the letter must be in English; if the language of the international
application is French, the letter must be in French.

77

Shenzhen Jimuyida
Exhibit 1002




NOTES TO FORM PCT/ISA/220 (continued)

=" The letter must indicatethedifferencesbetween the claims as filed and the claims as-amended. It must, in

particular, indicate, in connection with each claim appearing in the international application (it being understood
that identical indications concerning several claims may be grouped), whether
(i) the claim is unchanged;
(ii) the claim is cancelled;
(iii) the claim is new;
(iv) the claim replaces one or more claims as filed;
(v) the claim is the result of the division of a claim as filed.
The following examples illustrate the manner in which amendments must be explained in the accompanying
letter:
1. [Where originally there were 48 claims and after amendment of some claims there are 51]:
"Claims 1 to 29, 31, 32, 34, 35, 37 to 48 replaced by amended claims bearing the same numbers;
claims 30, 33 and 36 unchanged; new claims 49 to 51 added.”
2. [Where originally there were 15 claims and after amendment of all claims there are 11]:
"Claims 1 to 15 replaced by amended claims 1 to 11."
3. [Where originally there were 14 claims and the amendments consist in cancelling some claims and in adding
new claims]:
"Claims 1 to 6 and 14 unchanged; claims 7 to 13 cancelled; new claims 15, 16 and 17 added." or
"Claims 7 to 13 cancelled; new claims 15, 16 and 17 added; all other claims unchanged.”
4. [Where various kinds of amendments are made}:
"Claims 1 - 10 unchanged; claims 11 to 13, 18 and 19 cancelled; claims 14, 15 and 16 replaced by amended
claim 14; claim 17 subdivided into amended claims 15, 16 and 17; new claims 20 and 21 added."

"Statement under Article 19(1)" (Rule 46.4)

The amendments may be accompanied by a statement explaining the amendments and indicating any impact
that such amendments might have on the description and the drawings (which cannot be amended under
Article 19(1)).

The statement will be published with the international application and the amended claims.

It must be in the language in which the international application is to be published.

1t must be brief, not exceeding 500 words if in English or if translated into English.

It should not be confused with and does not replace the letter indicating the differences between the claims
as filed and as amended. It must be filed on a separate sheet and must be indentified as such by a heading,
preferably by using the words "Statement under Article 19(1)."

It may not contain any disparaging comments on the international search report or the relevance of citations
contained in that report. Reference to citations, relevant to a given claim, contained in the international search
report may be made only in connection with an amendment of that claim.

Consequence if a demand for international preliminary examination has already been filed
If, at the time of filing any amendments and any accompanying statement, under Article 19, a demand for
international preliminary examination has already been submitted, the applicant must preferably, at the time of
filing the amendments (and any statement) with the International Bureau, also file with the International
Preliminary Examining Authority a copy of such amendments (and of any statement) and, where required, a
translation of such amendments for the proceduer before that Authority (see Rules 55.3(a) and 62.2, first sentence).
For further information, see the Notes to the demand form (PCT/IPEA/401).

If a demand for international preliminary examination is made, the written opinion of the International Searching
Authority will, except in certain cases where the International Preliminary Examining Authority did not act as
International Searching Authority and where it has notified the International Bureau under Rule 66.1bis(b), be
considered to be a written opinion of the International Preliminary Examining Authority. If a demand is made, the
applicant may submit to the International Preliminary Examining Authority a reply to the written opinion together,
where appropriate, with amendments before the expiration of 3 months from the date of mailing of Form
PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later (Rule 43bis.1(c)).

Consequence with regard to translation of the international application for entry into the national phase
The applicant's attention is drawn to the fact that, upon entry into the national phase, a translation of the claims as
amended under Article 19 may have to be furnished to the designated/elected Offices, instead of, or in addition to,
the translation of the claims as filed.

For further details on the requirements of each designated/elected Office, see the PCT Applicant's Guide,
Volume II,

78

Shenzhen Jimuyida
Exhibit 1002




PCT/US2008/074354

PATENT COOPERATION TREATY

PCT

_ INTERNATIONAL SEARCH REPORT
(PCT Article 18 and Rules 43 and 44)

Applicant's or agents file reference FOR FURTHER see Form PCT/ISA/220

104098010300 ACTION as well as, where applicable, item 5 below.
International application No. International filing date (day/month/year) (Earliest) Priority Date (day/month/year)
PCT/US2008/074354 26 AUGUST 2008 (26.08.2008) 28 AUGUST 2007 (28.08.2007)

Applicant

ARTEC GROUP, INC. etal

This International search 'repoxt has been prepared by this International Searching Authority and is transmitted to the applicant according
to Article 18. A copy is being transmitted to the International Bureau.

This international search report consists of a total of 3 sheets.
D It is also accompanied by a copy of each prior art document cited in this report,

1. Basis of the report
a. With regard to the language, the international search was carried out on the basis of :
g the international application in the language in which it was filed

a translation of the international application into , which is the language of a
translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b))

b. D This international search report has been established taking into account the rectification of an obvious mistake
authorized by or notified to this Authority under Rule 91 (Rule 43.6bis(a)).

c. D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. L.

2. I:l Certain claims were found unsearchable (See Box No. II)
3. D Unity of invention is lacking (See Box No. III)
4. With regard to the title,

the text is approved as submitted by the applicant.
D the text has been established by this Authority to read as follows:

DOCKETED:
| BY (INITIALS):
5. With regard to the abstract,
the text is approved as submitted by the applicant.
D the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant
may, within one month from the date of mailing of this international search report, submit comments to this Authority.

6. Withregard to the drawings, @ E @ E U W E

a. the figure of the drawings to be published with the abstract is Flgure No.

. {i as suggested by the applicant. m

D because the applicant failed to suggest a figure.

DEC 2'9 2008
D because this figure better characterizes the invention. ’

b. D none of the figure is to be published with the abstract. . GRF%%E)E%%P%II{(AF%Q%TLLP
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INTERNATIONAL SEARCH REPORT International application No.
PCT/US2008/074354

A. CLASSIFICATION OF SUBJECT MATTER

GO1B 11/24(2006.01)¢ ... .. ... e e e e

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
IPC 8 GO1B 11/24

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean Utility models and applications for Utility models since 1975
Japanese Utility models and applications for Utility models since 1975

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
KIPASS & keywords: "vertex", "coded", "image", "detect”, "shape"

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No,
A JP 2007-163266 A(NEC ELECTRONICS CORP) 28 JUN 2007 1-20
see the entire documents
A JP 2003-57191 A(RICOH CO LTD) 26 FEB 2003 1-20
see the entire documents
A US 6813030 B2(Japan Science and Technology CORP) 02 NOV 2004 1-20
see the entire documents
D Further documents are listed in the continuation of Box C. See patent family annex.
* Special categories of cited documents: "T" later document published after the international filing date or priority
"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to' understand
to be of particular relevance the principle or theory underlying the invention
"E" earlier application or patent but published on'or after the international X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
"L"  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
"0"  document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents,such combination
means ’ being obvious to a person skilled in the art
"P"  document published prior to the international filing date but later "&"  document member of the same patent family
than the priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report
18 DECEMBER 2008 (18.12.2008) 18 DECEMBER 2008 (18.12.2008)

Name and mailing address of the ISA/KR Authorized officer

Korean Intellectual Property Office
Government Complex-Dagjeon, 139 Seonsa-ro, Seo- CHUNG, Sang Tae
gu, Daejeon 302-701, Republic of Korea
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INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/US2008/074354
~Patent-docunent - Publication ~— - Patent family T Publication’
cited in search report " date member(s) date
JP 2007-163266 28.06.2007 NONE
JP 2003-057191 26.02.2003 NONE
US 6813030 ' 02.11.2004 EP 1273903 B1 11.06.2008
EP 1273903 B9 08.10.2008
EP 1273903 A1 08.01.2003
EP 1273903 A4 17.05.2006
JP 2001-228080 24.,08.2001
JP 2001-228080 A 24.08.2001
JP 3553451 B2 11.08.2004
US 6813030 02.11.2004
US 2003-0011782 Al 16.01.2003
US 2003-011782 A1 16.01.2003
US 6813030 B2 02.11.2004
W0 01-61318 Al 23.08.2001
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PULTUSZUUS/V 74354
PATENT COOPERATION TREATY

From the
INTERNATIONAL SEARCHING AUTHORITY

To:

BLANCHE, Bradley, D. o - PCT -

GREENBERG TRAURIG, LLP 2450 Colorado Ave., Suite WRITTEN OPINION OF THE
400E Santa Monica California 90404 USA INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

Date of mailing
(day/mo'lfh/year) 18 DECEMBER 2008 (18.12.2008)
Applicant's or agent's file reference FOR FURTHER ACTION
104098010300 See paragraph 2 below
International application No. International filing date (day/month/year) Priority date(day/month/year)

PCT/US2008/074354 26 AUGUST 2008 (26.08.2008) 28 AUGUST 2007 (28.08.2007)

International Patent Classification (IPC) or both national classification and IPC

GOIB 11/24(2006.01)i m E @ E l] w E m
Applicant —
AI:TEC GROUP, INC. etal U-u ﬁc ‘)_Q st l_w

1. This opinion contains indications relating to the following items: BY IP DEPARTMENT
Box No. I Basis of the opinion GREENBERG TRAURIG LLP

BoxNo.II  Priority
Box No. III  Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

X
[
[
D BoxNo.IV  Lack of unity of invention
X
[]
[]

BoxNo.V  Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;

citations and explanations supporting such statement Wi \’W‘ 0 Q‘M on kéa

Box No. VI  Certain documents cited

Box No. VII Certain defects in the international application DUE DATE- 59 ‘% Uq

D Box No. VIII Certain observations on the international application DEADLINE: E
DOCKETED: ] -
2. FURTHER ACTION BY (INITIALS):

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the
International Preliminary Examining Authority ("IPEA") except that this does not apply where the applicant chooses an Authority
other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.1bis(b) that written
opinions of this International Searching Authority will not be so considered.

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the
IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing
of Form PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later.

For further options, see Form PCT/ISA/220.

3. For further details, see notes to Form PCT/ISA/220.

Name and mailing address of the ISA/KR Date of completion of this opinion | Authorized officer
.- Korean Intellectual Property Office

% Government Complex-Daejeon, 139
Seonsa-ro, Seo-gu. Dacjeon 303 |18 DECEMBER 2008 (18.12.2008) | CHUNG, Sang Tae

: P <701, Repubhc of Korea b
Facsimile No. 82-42-472-7140 Teleohone No.010-9908-9225.
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WRITTEN OPINI O'N OF THE Intematlongl application No.

INTERNATIONAL SEARCHING AUTHORITY PCT/US2008/074354

1. With regard to the language, this opinion has been established on the basis of :
the international application in the language in which it was filed

D a translation of the international application into , which is the language of a
translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b))

2. I:l This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified
to this Authority under Rule 91 (Rule 43bis.1(a))

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been
established on the basis of:

a. type of material
a sequence listing
D table(s) related to the sequence listing

b. format of material

D on paper

D in electronic form

c. time of filing/furnishing
contained in the international application as filed.
D filed together with the international application in electronic form.
D furnished subsequently to this Authority for the purposes of search.

4. EI In addition, in the case that more than one version or copy of a sequence listing and/or table relating thereto has been
filed or furnished, the required statements that the information in the subsequent or additioanl copies is identical to that

in the application as filed or does not go beyond the application as filed, as appropriate, were furnished.

5. Additional comments:
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/US2008/074354

1 Box No. V Ressoned statement under Rulé 43bis.1(2)(i) with Fegard to novelty, inveiitive step or industrial applicability;

citations and explanations supporting such statement

1. Statement ‘
Novelty (N) Claims  1-20 YES
Claims  none NO
Inventive step (IS) Claims  1-20 YES
Claims ~ IIOM® NO
Industrial applicability 1A) ~ Claims ~ 1-20 YES
Claims  none NO
2. Citations and explanations :

1. Citations
Reference is made to the following documents:

D1: JP2007-163266A
D2: JP2003-57191A
D3: US6813030B2

D1 relates to detection of the vertex of a projection part even when the vertex part of the
projection part is not formed flatly but the vertex side caves in, This inspection device is provided
with the first camera for imaging a ball from the vertical direction with respect to the plane of a
substrate, the second camera for imaging the ball from the oblique direction with respect to the
plane of the substrate, an edge detection part for detecting the edge part of a caving-in part of the
ball in the first image imaged by the first camera and in the second image imaged by the second
camera, and a vertex height calculation part for determining the height to the plane of the edge part
by comparing the position of the edge part in the first image with the position of the edge part in
the second image when the edge part of the caving~in part is detected in the first image and in the
second image by the edge detection part, and calculating the height of the highest part at the edge
part as the height of the vertex of the ball.

D2 relates to a method of adjusting such an apparatus for meaéuring the shape of a cylindrical
article to be measure that can measure the shape of the cylindrical article to be measured accurately
and rapidly.

D3 relates to an optical interference tomographic image observing apparatus provided so as to detect
the static or dynamic structure at a deep portion of a living body or the like and provide a
multidimensional image thereof for observation. The optical interference tomographic image observing
apparatus includes a rotary prism apparatus which includes a Littrow reflector prism having a 90-
degree vertex and disposed near a circumference of a rotary body in such a manner that a surface
facing the vertex extends substantially perpendicular to a tangential line of the circumference, the
prism having a characteristics such that when a light beam impinges the surface, the light beam is
reflected in a direction parallel to the incidence direction. Through utilization of the
characteristics, the reflection point can be scanned in a predetermined direction as the rotary body
rotates; and a delay reflection light beam is periodically generated when the rotary body rotates in
the travel direction of the light beam and a progressive reflection 1light beam is periodically
generated when the rotary body rotates in the opposite direction.
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International application No.

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY PCT/US2008/074354

Supplemental Box """ " " - e s o e e

In case the space in any of the preceding boxes is not sufficient,
Continuation of :

2. Novelty and Inventive step

The subject matter of claims 1-20 relates to a system and method provided for the 3D measurement of

the shape of material objects using non-contact structured light triangulation.

The subject matter of claims 1-20 differs from these prior art documents D1 to D3 in that it further
includes coded element that lie within planes passing through vertices of the central projection areas
of both the projector and the camera also that pass through the space of the object being measured,

And it is not obvious to a person skilled in the art by the documents, taken alone or in combination.
Therefore, claims 1-20 meet the requirements of PCT Article 33(2) and (3) with respect to novelty and
inventive step.

3. Industrial Applicability

Claims 1-20 are industrially applicable under PCT Article 33(4).
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Electronic Acknowledgement Receipt

EFS ID: 4792917
Application Number: 11846494
International Application Number:
Confirmation Number: 1491

Title of Invention:

Material Objects

System and Method for Three-Dimensional Measurement of The Shape of

First Named Inventor/Applicant Name:

Nikolay L. Lapa

Customer Number:

33717

Filer:

Timothy T. Hsieh

Filer Authorized By:

Attorney Docket Number: 104098.010300
Receipt Date: 13-FEB-2009
Filing Date: 28-AUG-2007
Time Stamp: 16:04:42

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes)/ Multi Pages
D t D t FileN . . .
Number ocument Description rie Name Message Digest | Part/.zip| (if appl.)
1004781
1 ARTEC-104098-010300-IDS- 17
Dtd-02-13-09.pdf yes
5ce86b56b34d970e54b88c39d3e9103e49
17eadb
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Multipart Description/PDF files in .zip description
Document Description Start End
Information Disclosure Statement Letter 1 3
Information Disclosure Statement (IDS) Filed (SB/08) 4 5
Foreign Reference 6 7
NPL Documents 8 17
Warnings:
Information:
Total Files Size (in bytes){ 1004781

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

APPLICATION NO. FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
11/846,494 08/28/2007 Nikolay L. Lapa 104098.010300 1491
33717 7590 03/04/2009
GREENBERG TRAURIG LLP (LA) | EXAMINER |
2450 COLORADO AVENUE, SUITE 400E NEWPORT, JONATHAN M
INTELLECTUAL PROPERTY DEPARTMENT
SANTA MONICA, CA 90404 | ARTONTT | peemevovmer |

4176
| MAIL DATE | DELIVERY MODE |
03/04/2009 PAPER

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.

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)

11/846,494 LAPA ET AL.
Office Action Summary Examiner Art Unit

JONATHAN M. NEWPORT 4176

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

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 7 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, 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)IX] Responsive to communication(s) filed on 08 November 2009.
2a)[] This action is FINAL. 2b)X] This action is non-final.
3)] 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. 213.

Disposition of Claims

4)] Claim(s)___is/are pending in the application.
4a) Of the above claim(s) _____ is/are withdrawn from consideration.
5] Claim(s) _____is/are allowed.
6)] Claim(s)_____is/are rejected.
7)[J Claim(s) is/are objected to.

8)X Claim(s) 1-20 are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)[_] The drawing(s) filed on isfare: a)[_] 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).
11)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[_] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)~(d) or (f).
a)JAIl b)[]Some * ¢)[] None of:
1.0 Certified copies of the priority documents have been received.
2[] Certified copies of the priority documents have been received in Application No. ______
3. 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) D Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)
2) D Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. _____
3) [] Information Disclosure Statement(s) (PTO/SB/08) 5) [ Notice of Informal Patent Application
Paper No(s)/Mail Date ____. 6) [] other:
U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20090224
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Application/Control Number: 11/846,494 Page 2
Art Unit: 4176

DETAILED ACTION
1. This office action is in response to the applicants’ communication filed on 08/28/2007.
In virtue of this communication, claims 1-20 are currently pending in the instant application.
Election/Restrictions

2. Restriction to one of the following inventions is required under 35 U.S.C. 121:

L. Claims 1-10, drawn to a three-dimensional shape measurement system, classified

in class 356, subclass 610.
II. Claim 11-20, drawn to a method for the three-dimensional measurement of an
object, classified in class 356, subclass 602.

3. Inventions of Group I and Group II are related as product and process of use. The
inventions can be shown to be distinct if either or both of the following can be shown: (1) the
process for using the product as claimed can be practiced with another materially different
product or (2) the product as claimed can be used in a materially different process of using that
product. See MPEP § 806.05(h). In the instant case the product as claimed can be used in a
materially different process such as using the apparatus as a load to test a power source or using
the apparatus as a paperweight. Furthermore, the invention of Group Il is drawn to a method that
may be practiced with an apparatus materially different from the invention of Group I or may be
practiced manually.
4. Restriction for examination purposes as indicated is proper because all these inventions
listed in this action are independent or distinct for the reasons given above and there would be a
serious search and examination burden if restriction were not required because one or more of

the following reasons apply:
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Application/Control Number: 11/846,494 Page 3
Art Unit: 4176

(a) the inventions have acquired a separate status in the art in view of their different
classification;
(b) the inventions have acquired a separate status in the art due to their recognized
divergent subject matter;
(c) the inventions require a different field of search (for example, searching different
classes/subclasses or electronic resources, or employing different search queries);
(d) the prior art applicable to one invention would not likely be applicable to another
invention;
(e) the inventions are likely to raise different non-prior art issues under 35 U.S.C. 101
and/or 35 U.S.C. 112, first paragraph.
Applicant is advised that the reply to this requirement to be complete must include
(i) an election of a invention to be examined even though the requirement may be traversed (37
CFR 1.143) and (ii) identification of the claims encompassing the elected invention.

The election of an invention may be made with or without traverse. To reserve a right to
petition, the election must be made with traverse. If the reply does not distinctly and specifically
point out supposed errors in the restriction requirement, the election shall be treated as an
election without traverse. Traversal must be presented at the time of election in order to be
considered timely. Failure to timely traverse the requirement will result in the loss of right to
petition under 37 CFR 1.144. If claims are added after the election, applicant must indicate
which of these claims are readable on the elected invention.

If claims are added after the election, applicant must indicate which of these claims are

readable upon the ¢lected invention.
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Application/Control Number: 11/846,494 Page 4
Art Unit: 4176

Should applicant traverse on the ground that the inventions are not patentably distinct,
applicant should submit evidence or identify such evidence now of record showing the
inventions to be obvious variants or clearly admit on the record that this is the case. In either
instance, if the examiner finds one of the inventions unpatentable over the prior art, the evidence
or admission may be used in a rejection under 35 U.S.C. 103(a) of the other invention.

4. A telephone call was made to Timothy T. Hsich on 02/24/2009 to request an oral election
to the above restriction requirement, but did not result in an election being made.

Applicant is reminded that upon the cancellation of claims to a non-clected invention, the
inventorship must be amended in compliance with 37 CFR 1.48(b) if one or more of the
currently named inventors is no longer an inventor of at least one claim remaining in the
application. Any amendment of inventorship must be accompanied by a request under 37 CFR
1.48(b) and by the fee required under 37 CFR 1.17(i).

5. The examiner has required restriction between product and process claims. Where
applicant elects claims directed to the product, and the product claims are subsequently found
allowable, withdrawn process claims that depend from or otherwise require all the limitations of
the allowable product claim will be considered for rejoinder. All claims directed to a nonelected
process invention must require all the limitations of an allowable product claim for that process
invention to be rejoined.

In the event of rejoinder, the requirement for restriction between the product claims and
the rejoined process claims will be withdrawn, and the rejoined process claims will be fully
examined for patentability in accordance with 37 CFR 1.104. Thus, to be allowable, the rejoined

claims must meet all criteria for patentability including the requirements of 35 U.S.C. 101, 102,
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Application/Control Number: 11/846,494 Page 5
Art Unit: 4176

103 and 112. Until all claims to the elected product are found allowable, an otherwise proper
restriction requirement between product claims and process claims may be maintained.
Withdrawn process claims that are not commensurate in scope with an allowable product claim
will not be rejoined. See MPEP § 821.04(b). Additionally, in order to retain the right to rejoinder
in accordance with the above policy, applicant is advised that the process claims should be
amended during prosecution to require the limitations of the product claims. Failure to do so
may result in a loss of the right to rejoinder. Further, note that the prohibition against double
patenting rejections of 35 U.S.C. 121 does not apply where the restriction requirement is
withdrawn by the examiner before the patent issues. See MPEP § 804.01.
Inquiry

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to JONATHAN M. NEWPORT whose telephone number is
(571)270-7553. The examiner can normally be reached on Monday through Thursday, 7:30am-
5:00pm EST.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Thuy V. Tran can be reached on (571)272-1828. The fax phone number for the

organization where this application or proceeding is assigned is 571-273-8300.
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Application/Control Number: 11/846,494 Page 6
Art Unit: 4176

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.

/Thuy Vinh Tran/
Supervisory Patent Examiner, Art Unit 4176
02/28/2009

/J.M.N./
Examiner, Art Unit 4176
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Application/Control No. Applicant(s)/Patent Under
Reexamination
Index of Claims 11846494 LAPA ET AL.
H“m ‘ ‘H H H NH“ “““ H“‘ - .
JONATHAN M NEWPORT 4176
4 Rejected - Cancelled N | Non-Elected A Appeal
= Allowed + Restricted | Interference 0] Objected
[J claims renumbered in the same order as presented by applicant O cpa O T1.D. O R.1.47
CLAIM DATE
Final Original |02/24/2009
1 =+
2 =
3 =
4 =
5 -
6 =
7 =
8 =
9 =
10 +
11 +
12 +
13 +
14 +
15 +
16 +
17 +
18 +
19 +
20 +

U.S. Patent and Trademark Office

Part of Paper No. : 20090224
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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 |
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PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: Nikolay L. Lapa, et al Examiner: Jonathan M. Newport
Serial No.: 11/846,494 Group Art Unit: 4176
Filed: August 28, 2007 Docket No.: 104098.010300
Deposit No.:  50-2638 Confirmation 1491

No.:
Title: SYSTEM AND METHOD FOR THREE-DIMENSIONAL

MEASUREMENT OF THE SHAPE OF MATERIAL OBJECTS
Customer No.: 33717

CERTIFICATE OF TRANSMISSION

I hereby certify that this document is being transmitted electronically to the United States Patent and Trademark Office via the EFS Web

¢-Filing system on May 1, 2009. , W\

Name; Angela Williams

RESPONSE TO RESTRICTION/ELECTION REQUIREMENT

MAIL STOP: AMENDMENT
Commissioner for Patents

Post Office Box 1450

Alexandria, Virginia 22313-1450

Dear Sir/Madam:

In the Restriction Requirement mailed March 4, 2009, the Examiner has restricted the

claims by asserting that the claims fall within the following patentably distinct Groups of

[nventions:
L Claims 1-10, drawn to a three-dimensional shape measurement system, classified
in class 356, subclass 610.
IL. Claims 11-20, drawn to a method for the three-dimensional shape measurement of

an object, classified in class 356, subclass 602.

0C286,402,689 v1 104098-010300
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Serial No. 11/846,494 PATENT
Docket No. 104098.010300

Applicants hereby elect with traverse the species of Group II, encompassed at least by

claims 11-20.

Applicants note that the method for the three-dimensional shape measurement of an
object indicates that the steps of the method are performed by the same components of the
system recited in claims 1-10. For example, the method of claim 11 recites a step of “projecting
a structured light pattern from a light projector onto a surface of an object” while the system of
claim 1 recites “a _light projector for projecting a structured light pattern onto a surface of an
object.” Similar correspondence is found for the various claim elements between system claim 1
and method claim 11. As such, applicants submit that the system as claimed in claim 1 is used

using the same process recited in the method of claim 11.

Notwithstanding this traversal, Applicants hereby elect with traverse the species of Group
I, encompassed at least by claims 11-20. Applicants reserve the right to have the system claims
from the non-elected Group I that include the limitations of any allowed generic claim examined
in the present application at that time. Applicants further reserve the right to file divisional
applications directed to the claims from non-elected Group I and any remaining claimed subject

matter after the filing of this response.

The Director is authorized to charge any additional fee(s) or any underpayment of fee(s),
or to credit any overpayments to Deposit Account Number 50-2638. Please ensure that

Attorney Docket Number 104098.010300 is referred to when charging any payments or credits.

Date: May 1, 2009

radley D. Blanche
Reg. No. 38,387

Customer Number 33717
GREENBERG TRAURIG, LLP
2450 Colorado Avenue, Suite 400E
Santa Monica, CA 90404

Phone: (949) 732-6500

Fax: (310) 586-7800

E-mail: laipmail@gtlaw.com
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PTO/SB/22 (03-09)

Approved for use through 04/30/2008. OMB 0651-0031

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

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

PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) | Docket Number (Optional)
FY 2009 104098.010300
(Fees pursuant to the Consolidated Appropriations Act, 2005 (H.R. 4818).)
Application Number 11/846,494 Filed August 28, 2007
For System and Method for Three-Dimensional Measurement of the Shape of Material Objects
Art Unit 4176 Examiner Jonathan M. Newport

This is a request under the provisions of 37 CFR 1.136(a) to extend the period for filing a reply in the above identified
application. .

The requested extension and fee are as follows (check time period desired and enter the appropriate fee below):

Fee Small Entity Fee
X one month (37 CFR 1.17(a)(1)) $130 $65 $ 65.00
(] Two months (37 CFR 1.17(a)(2)) $490 $245 $
[] Three months (37 CFR 1.17(a)3)  $1110 $555 5
(] Four months (37 CFR 1.17(a)(4)) $1730 $865 $
‘[ Five months (37 CFR 1.17(a)(5)) $2350 $1175 $

Applicant claims small entity status. See 37 CFR 1.27.
A check in the amount of the fee is enclosed.
Payment by credit card. Form PTO-2038 is attached.

The Director has already been authorized to charge fees in this application to a Deposit Account.

XOOOKX

The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to
Deposit Account Number £0-2638.

WARNING: Information on this form may become public. Credit card information should not be included on this form.
Provide credit card information and authorization on PTO-2038.

I am the D applicant/inventor.

[:l assignee of record of the entire interest. See 37 CFR 3.71.
Statement under 37 CFR 3.73(b) is enclosed (Form PTO/SB/96).

[X] attorney or agent of record. Registration Number 38,387

[J attpriéy or agent under 37 CFR 1.34.
if acting under 37 CFR 1.34 .

: May 1, 2009
N Signature Date
Bradley D. Blanche (949) 7326539
Typed or printed name Telephone Number

NOTE: Signatures of all the inventors or assignees of record of the entire interest or their reprasentative(s) are required. Submit multiple forms if more than one
signature is required, see below.

Eﬂ Total of one forms are submitted.

This collection of information is required by 37 CFR 1.136(a). The information is required to obtain or retain a benefit by the public which is to fite (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 colleclion is estimated to take 6 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 TQ: 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. Amorican LogalNet, (.

www.FormsWorkflow.com
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PLUS Search Results for S/N 11846494, Searched Wed Jun 17 12:39:13 EDT 2009

The Patent Linguistics Utility System (PLUS) is a USPTO automated search system
for U.S. Patents from 1971 to the present PLUS is a query-by-example search system which
produces a list of patents that are most closely related linguistically to the application
searched. This search was prepared by the staff of the Scientific and Technical Information
Center, SIRA.
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The Patent Linguistics Utility System (PLUS) is a USPTO automated search system
for U.S. Patents from 1971 to the present PLUS is a query-by-example search system which
produces a list of patents that are most closely related linguistically to the application
searched. This search was prepared by the staff of the Scientific and Technical Information
Center, SIRA.
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5615003 82
5986745 82
5880844 81
20080118143 81
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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.

PTOL-90A (Rev. 04/07) 106

Shenzhen Jimuyida
Exhibit 1002



Application No. Applicant(s)

11/846,494 LAPA ET AL.
Office Action Summary Examiner Art Unit

MICHAEL LAPAGE 2886

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

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, 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)X] Responsive to communication(s) filed on 07 May 2009.
2a)[] This action is FINAL. 2b)X] This action is non-final.
3)] 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. 213.

Disposition of Claims

4K Claim(s) 1-20 is/are pending in the application.

4a) Of the above claim(s) _____ is/are withdrawn from consideration.
5[] Claim(s) is/are allowed.
6)X] Claim(s) 1-20 is/are rejected.
7)[] Claim(s) _____is/are objected to.
8)] Claim(s) _____are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)X] The drawing(s) filed on 28 August 2007 is/are: a)[X] 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).
11)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[_] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)~(d) or (f).
a)JAIl b)[]Some * ¢)[] None of:
1.0 Certified copies of the priority documents have been received.
2[] Certified copies of the priority documents have been received in Application No. ______
3.[] 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) IZl Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)
2) D Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. _____
3) [X] Information Disclosure Statement(s) (PTO/SB/08) 5) [ Notice of Informal Patent Application
Paper No(s)/Mail Date 05 March 2008, 13 February 2009. 6) |:| Other:
U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20090617
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Application/Control Number: 11/846,494 Page 2
Art Unit: 2886

DETAILED ACTION
1. Claims 1-20 are presented for examination.
Election/Restrictions
2. As to the restriction with respect to claims 1-20 upon further review by the
examiner the applicant's arguments filed 05/01/2009 have been deemed persuasive
and therefore the restriction has been withdrawn between group | consisting of claims 1-
10, and group |l consisting of claims 11-20.
Claim Rejections - 35 USC § 102
3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(b) the invention was patented or described in a printed publication in this or a foreign country or in public
use or on sale in this country, more than one year prior to the date of application for patent in the United
States.

4, Claims 1-3, 6-13, and 16-20 are rejected under 35 U.S.C. 102(b) as being
anticipated by Geng (U.S. Patent No. 6,937,348 B2).

As to claims 1 and 11, Geng does disclose and show in figure 2, a system for the
3D measurement of the shape of a material object, comprising:

a light projector (100) for projecting a structured light pattern (101) onto a surface
of an object, wherein the light projector includes a vertex (i.e. where as explicitly shown
a vertex is present from the starting point of the fan based light from light source 100
upon transmission of light through linear variable wavelength filter (LVWF) 101) for the

projected structured light pattern (col. 1, lines 40-43; col. 4, lines 6-10);
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an image detecting device (102) for capturing an image of the structured light
pattern acting on the surface of the object (104), wherein the image capturing device
includes a vertex (i.e. where both explicitly shown the detector is detecting a vertex in
figure 2, and also inherently in detecting light from light projector 100 the system is
detecting a vertex, further the vertex since not defined could be the same vertex and not
two different or separate vertexes within the system) for a field of view of the image
detecting device (col. 4, lines 6-19); and

a computing device (i.e. though a computing device is not explicitly disclose,
inherently in order to the device to actually attain any results (i.e. 3d modeling) a
computing device must be present be it computer or human) for determining a
measurement relating to the surface of the object using a triangulation algorithm based
on a correspondence between the projected structured light pattern and the captured
image (col. 3, lines 1-14),

wherein the structured light pattern includes at least two coded elements (i.e.
where the examiner is interpreting the multiple vertical planes of light each with a unique
projection angle and wavelength as at least two coded elements) that lie within a plane
(i.e. as shown by the surface present in fig 2, which all components are shown resting
upon) passing through the vertices of the light projector and the image detecting device
and a portion of the object being measured (col. 1, line 61 thru col. 2, line 1).

The subject matter of claims 1 and 11 relate in that the technical features of
apparatus claim 1 are in each case suitable for implement the method of claim 11,

therefore the method is inherent in view of the above apparatus rejection.
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As to claims 2 and 12, Geng does disclose and show in figure 13 a system,
wherein the structured light pattern includes a plurality of different groups (i.e. sub-
patterns) of coded elements (i.e. wavelength spectra ranges), wherein all of the coded
elements in at least one group of coded elements lie within the same respective plane
(i.e. as shown by the surface present in fig 2, which all components are shown resting
upon) passing through the vertices of the light projector and the image detecting device
and a portion of the object being measured (col. 4, lines 57-63; col. 9, lines 4-15).

As to claims 2-10, and 12-20, the disclosure of the present invention relates to
the background as cited in the independent claims in that the disclosure is to a mere
improvement of the prior system and therefore inherently contains all the limitations and
elements as cited in the above independent claims.

As to claims 3 and 13, Geng discloses and shows in figure 13, a system, wherein
each group of coded elements lies within a different respective plane (i.e. where the
examiner is interpreting that a vertical planes passing through the sub-patterns (i.e. R
and rg etc.) lie within different respective planes and pass through the vertices and
reflect off the object under analysis) passing through the vertices of the light projector
and the image detecting device and a portion of the object being measured (col. 4, lines
57-63; col. 9, lines 4-15).

As to claims 6 and 16, Geng discloses and shows in figure 1, a system, wherein
the projector further includes a central optical axis and the image detecting device
further includes a central optical axis, further wherein the light projector and the image

detecting device are arranged such that a line extending between the vertex of the light
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projector and the vertex of the image detecting device is not perpendicular to either
optical axis of the projector and the image detecting device (Fig. 1 explicitly discloses
and shows where the line B extending between projector 100 and camera 102 is shown
as not perpendicular to the central optical axes denoted by R).

As to claims 7 and 17, Geng discloses a system, wherein the light projector
projects structured light in a wavelength selected from one of optical, visible and
infrared wavelengths (col. 4, lines 44-47).

As to claims 8 and 18, Geng disclose a system, wherein the light projector is a
continuous light source (col. 2, line 50-53).

As to claims 9 and 19, Geng discloses and shows in figure 13, a system, wherein
the structured light pattern includes a plurality of coded elements that can be variably
grouped together such that all of the coded elements in each group lie in a respective
plane (i.e. as shown by the surface present in fig 2, which all components are shown
resting upon) passing through the vertices of the light projector and the image detecting
device and a portion of the object being measured and such that all of the coded
elements in each group form a unique sequence (i.e. where the examiner is interpreting
that the color variances between each group as unique since the term unique only
requires they be different) relative to the sequences of coded elements in other adjacent
groups of coded elements (col. 4, lines 57-63; col. 9, lines 4-15).

As to claims 10 and 20, Geng discloses a system, wherein the computing device

determines a three-dimensional shape of the surface (col. 2, lines 44-48).

112

Shenzhen Jimuyida
Exhibit 1002



Application/Control Number: 11/846,494 Page 6
Art Unit: 2886

Claim Rejections - 35 USC § 103
5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

6. Claims 4-5 and 14-15 are rejected under 35 U.S.C. 103(a) as being unpatentable
over Geng.

As to claims 4-5 and 14-15, Geng does disclose and shows in figure 1, a system,
wherein the projector further includes a central optical axis and the image detecting
device further includes a central optical axis, further wherein the light projector and the
image detecting device are arranged such that a line extending between the vertex of
the light projector and the vertex of the image detecting device is not perpendicular to
either optical axis of the projector and the image detecting device (Fig. 1 explicitly
discloses and shows where the line B extending between projector 100 and camera 102
is shown as not perpendicular to the central optical axes denoted by R).

Geng does not explicitly disclose, a system wherein a line extending between the
vertex of the light projector and the vertex of the image detecting device is
perpendicular to the optical axis of the projector or a line extending between the vertex
of the light projector and the vertex of the image detecting device is perpendicular to the
optical axis of the image detecting device.

However, It would have been obvious to one of ordinary skill in the art at the time

the invention was made to rearrange by providing some of the components at a
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perpendicular angle with respect to the central axes, since it has been held that
rearranging parts of an invention involves only routine skill in the art. In re Japikse, 86
USPQ 70.

Therefore, it would have been obvious to one of ordinary skill in the art at the
time the invention was made to modify Geng by providing the projector and detector at
perpendicular positions with respect to the central axes in order to provide the
advantage of heightened efficiency due to the simplification of the triangulation functions
when 90 degree angles are present within the equations.

Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to MICHAEL LAPAGE whose telephone number is
(571)270-3833. The examiner can normally be reached on Monday Through Friday
7:30AM-5:00PM EST.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Tarifur Chowdhury can be reached on 571-272-2287. The fax phone
number for the organization where this application or proceeding is assigned is 571-

273-8300.
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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.

/Michael LaPage/
Examiner, Art Unit 2886

/TARIFUR R CHOWDHURY/
Supervisory Patent Examiner, Art Unit 2886
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PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: NIKOLAY L. LAPA ET AL Examiner: MICHAEL LAPAGE
Serial No. 11/846,494 Group Art Unit: 2886

Filed: AUGUST 28, 2007 - Docket No. 104098.010300

Title: SYSTEM AND METHOD FOR THREE-DIMENSIONAL MEASUREMENT

OF THE SHAPE OF MATERIAL OBJECTS

Customer No.: 33717 Confirmation No. 1491

CERTIFICATE OF TRANSMISSION

1 hereby certify that this document is being transmitted electronically to the United States Patent and Trademark

Office via the EFS Web e-Filing system on January 4, 2010. W

Name: Anggla Williams

AMENDMENT

MAIL STOP: AMENDMENT
Commissioner for Patents

Post Office Box 1450
Alexandria, Virginia 22313-1450

Dear Sir/Madam:

In response to the Office Action mailed on July 1, 2009 in the above-identified

application, please amend the application as follows:
Amendments to the Specification begin on page 2 of this paper.
Amendments to the Claims bégin on page 3 of this paper.
Remarks begin on page 9 of this paper.

Conclusion begins on page 11 of this paper.
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Serial No. 11/846,494 PATENT
Docket No. 104098.010300

AMENDMENTS TO THE SPECIFICATION

Please make the following amendments in the specification to correct inadvertent
typographical errors:

In the fourth sentence of paragraph [0003], replace the words “that pass” with the word
‘Gpass'!3

In the first sentence of paragraph [0022], delete the words “a” and “one of,” and replace
the word “wavelength” with the word “wavelengths.”

In the last sentence of paragraph [0024], delete the word “to.”

In the first sentence of paragraph [0024], replace the reference to “optical unit 100” with
a reference to “optical unit 102.”

In the last sentence of paragraph [0028], replace the word “illustrates” with the word
“illustrate.”

In the first sentence of paragraph [0031], please replace the word “each” with the word
“any')E

In the first sentence of paragraph [0031], delete the word “the” before the words “one
camera.”

In the first sentence of paragraph [0032], replace the word “assumption” with the word
“principle.”

In the first sentence of paragraph [0032], replace the words “each point” with the words
“any point.”

In the first sentence of paragraph [034], replace the word “relationship” with the word
“relationships.”

Delete the last sentence of paragraph [0039] and replace it with the following sentence:
“The number of possible directions of deformations is restricted to the ones along the
meridians.”

In the first sentence of paragraph [0042], insert the word “the” after the words “any of.”
In the fourth sentence of paragraph [0040], delete the word “with.”

2
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Serial No. 11/846,494 PATENT
Docket No. 104098.010300

AMENDMENTS TO THE CLAIMS

The following listing of claims will replace all prior versions, and listings, of claims in

the application.

Listings of Claims:

CLAIMS

1. (Currently Amended) A system for the 3D measurement of the shape of a material object,
comprising:

a light projector for projecting a structured light pattern onto a surface of an said object,
wherein the said light projector inelades comprises a light source, a slide with a slide pattern
located on a slide surface, and a projector lens characterized by a projector lens vertex; for-the

. | ! fio] ;

an-image-detecting a device for capturing an image of the said structured light pattern
acting reflected on the-surface-ef-the said object, wherein the-image-ecapturing said device for
capturing an image ineludes comprises a device lens characterized by a device lens vertex; fora
field-efview-of the-image-detecting-deviee; and

a computing device for determining a measurement relating to the surface shape of the

said object using a triangulation algorithm based on a correspondence between points in said

slide pattern and said image, the

wherein said slide patiern comprises a plurality of coded elements, where each of said

coded elements is characterized by at least one parameter having one of at least two values, and

wherein said coded elements are assigned to one of at least first group or second group,

each of which first group and second group comprising at least two of said coded elements, and

wherein at least first slide virtual line and second slide virtual line are defined on said

slide surface, where said first slide virtual line is defined by an intersection between said slide

0C286,512,835 vi 104098-010300
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surface and a first plane passing through said proiector lens vertex and through said device lens

vertex, and said second slide virtual line is defined by an intersection between said slide surface

and a second plane passing through said projector lens vertex and through said device lens

vertex, and

wherein said coded elements of said first group are located along said first virtual line

and said coded elements of said second group are located along said second virtual line.

2. (Currently Amended) The system of claim 1, wherein the-struetured-tight-pattern-includes

---------- '

ded o N =S

virtual line and second object virtual line are defined on the surface of said object, where said

first object virtual line is defined by an intersection between said surface of said object and said

first plane and where said second object virtual line is defined by an intersection between said

surface of said object and said second plane.

4, (Currently Amended) The system of claim 13, wherein the light projector is further
characterized by ineludes-a central optical axis, further wherein the light projector and the image

deteeting device for capturing an image are arranged such that a line extending between the

projector vertex of-the-light-prejector-and the device vertex ef-the-image-detecting—deviee is
perpendicular to the central optical axis of the light projector.

5. (Currently Amended) The system of claim 13, wherein the image-deteeting-device for
capturing an image is further-inecludes is characterized by a central optical axis, further wherein

the light projector and the image-deteeting device for capturing an image are arranged such that a
line extending between the projector vertex ef-the-light-prejecter and the device vertex of-the

image-detecting-deviee-is perpendicular to the central optical axis of the image-detecting device

for capturing an image.

0C286,512,835 v1 104098-010300
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6. (Currently Amended) The system of claim 13, wherein the light projector is characterized
by further-includes a projector central optical axis and wherein the image-deteeting-device for

capturing an image is characterized by further—ineludes a device central optical axis, further

wherein the light projector and the image-detesting-device for capturing an image are arranged
such that a line extending between the projector vertex ef-the-light-projeetor and the device
vertex ofthe-image-deteeting-deviee is not perpendicular to either the projector optical axis ef-the
projecter or the and device optical axis. efthe-image-detecting deviee.

7. (Currently Amended) The system of claim 13, wherein the light projector projects

structured light in a wavelengthg selected from ene-ef optical, visible and infrared wavelengths.

8. (Currently Amended) The system of claim 13, wherein the light projector is a eentinueus
light flashlight source.

9. (Currently Amended) The system of claim 13, wherein the structured light pattern

ineludes comprises a plurality of coded elements that can be variably grouped together such-that
ol-the-cogea-eiemen in-each-group-He-in-a-respective-plane-passing-through-the vertices-of

such that all of the coded elements in each group form a unique sequence relative to the

sequences of coded elements in ether adjacent groups of coded elements.

10, (Currently Amended) The system of claim 13, wherein the computing device determines

a three-dimensional shape of the surface of said object.

11.  (Currently Amended) A method for the 3D measurement of the shape of a material
object, comprising:

projecting a structured light pattern from a light projector onto a surface of an object,
wherein the light projector ineludes comprises a light source, a slide with a slide pattern located
on a slide surface, and a projector lens characterized by a projector lens vertex; a-vertexfor-the

. 1 1 4] ;

capturing an image of the structured light pattern aeting reflected on the surface of the

object with an-imape-detecting a device_for capturing an image, wherein the-image-deteeting said
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device for capturing an image comprises a device lens characterized by a device lens vertex;

udes-a-vertexfora-field-ofview-for the-image-detecting device; and

determining a measurement relating to the surface of the object using a triangulation
algorithm based on a correspondence between the points in said slide prejected-strueturedtight

pattern and the-eaptured said image, and

wherein said slide pattern comprises a plurality of coded elements, where each of said

coded elements is characterized by at least one parameter having one of at least two values, and

wherein said coded elements are assigned to one of at least first group or second group,

each of which first group and second group comprising at least two of said coded elements, and

wherein at least first slide virtual line and second slide virtual line are defined on said

slide surface, where said first slide virtual line is defined by an intersection between said slide

surface and a first plane passing through said projector lens vertex and through said device lens

vertex, and said second slide virtual line is defined by an intersection between said slide surface

and a second plane passing through said projector lens vertex and through said device lens

vertex, and

wherein said coded elements of said first group are located along said first virtual line

and said coded elements of said second group are located along said second virtual line,

ebject-being-measured: each of said coded elements having at least three points that do not lie on

a straight line.
13.  (Currently Amended) The method of claim 12, wherein each-group-of coded-elements

a s an v a1 £ 2T = oyt - a s atala a =¥a
s ety spee oze z HOOE Y o £ vinw C—=ind

line and second object virtual line are defined on said surface of said obiject, where said first
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gbject virtual line is defined by an intersection between said surface of said object and said first

plane and where said second object virtual line is defined by an intersection between said surface

of said object and said second plane.

14. (Currently Amended) The method of claim 11 13, wherein the light projector is further

inclades characterized by a central optical axis, further comprising arranging the light projector

and the image-deteeting device for capturing an image such that a line extending between the

light projector vertex efthelight projestor and the device vertex efthe-image-detectingdeviee is
perpendicular to the central optical axis of the light projector.

15. (Currently Amended) The method of claim 11 13, wherein the image-detecting-device for
capturing an image is characterized by further-inelades a central optical axis, further comprising
arranging the light projector and the image-deteeting-device for capturing an image such that a
line extending between the light projector vertex ef-the-light-prejeeter and the device vertex ef
the-image-detectingdeviee is perpendicular to the central optical axis of the image-deteeting

device for capturing an image.

16.  (Currently Amended) The method of claim 11 13, wherein the light projector is
characterized by further-ineludes a projector central optical axis and wherein the image-detecting
device for capturing an image is characterized by futther-includes a device central optical axis,
further comprising arranging the light projector and the image-deteeting-device for capturing an
image such that a line extending between the projector vertex ef-thelight-prejeeter and the
device vertex ef-the-image-detectingdevice is not perpendicular to either the projector central
optical axis efthe-prejector-and or the device central optical axis. image-detecting-deviece:

17.  (Currently Amended) The method of claim 11 13, further comprising projecting

structured light in & wavelengths selected from ene-of optical, visible and infrared wavelengths.

18. (Currently Amended) The method of claim 11 13, further comprising projecting the
structured light from a eentinwoustight flashlight source.

19. (Currently Amended) The method of claim 11 43, wherein the structured light pattern
includes comprises a plurality of coded elements that can be variably grouped together such-that
of the-coded-elemen in-each-grouplie-in-a respective-plane-passing through-the vertices-ef

0C286,512,835 v1 104098-010300
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such that all of the coded elements in each group form a unique sequence relative to the

sequences of coded elements in ether adjacent groups of coded elements.

20. (Currently Amended) The method of claim 11 43, further comprising determining a

three-dimensional shape of the surface of said object.

0C286,512,835 v1 104098-010300
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REMARKS

This amendment responds to the Office Action mailed on July 1, 2009 (the “Office
Action”). The statutory period for response expires on January 1, 2010, a public holiday.
Accordingly, Applicants respectfully submit that this response is being timely filed.

Claims 1-20 were pending in the present application. Claims 1-20 were rejected in the
Office Action. By the instant amendment, Claims 1-20 are being amended and submitted for
examination on their merits. Accordingly, Claims 1-20 are now pending in the present
application, and Applicants believe these claims are in proper condition for allowance for the

reasons set forth below.
In the pages that follow below, Applicants will set forth in detail that:

1) the cited prior art fails to teach or suggest a system or method for 3D measurement of
a material object where coded elements in the structured light pattern are located
along virtual lines that are defined by the intersections of the slide surface with a
plurality of planes passing through the vertices of the light projector and the camera;

and

2) the cited prior art fails to teach or suggest a system or method for 3D measurement of
a material object where coded elements are always found in the image along virtual
lines that are defined by the same virtual planes that define the virtual lines along
which the coded elements are located in the structured light pattern, ie., on the

surface of the slide.

Claim Rejections Under 35 U.S.C. § 102

The Office Action rejected claims 1-3, 6-13 and 16-20 under 35 U.S.C. § 102(b) as being
anticipated by Geng (U.S. Patent No. 6,937,348). Applicants respectfully traverse this rejection
and reconsideration is requested in view of the above claim amendments and based on the

following remarks.

0C286,6512,835 v1 104098-010300
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The Geng patent cited by the Examiner fails to disclose a system and method for 3D
measurement of the shape of an object based on the principles disclosed by Applicants.
Specifically, Applicants disclose a system and method where groups of coded elements of the
structured light are located along virtual lines that are defined on the surface of the projector
slide by a plurality of virtual planes. Each of such virtual planes must pass through both the
vertex of the projector lens and the vertex of the camera lens. Furthermore, when the structured
light is reflected on the object and the image is captured by the camera, the coded elements are
found in the image only along virtual lines that are defined by the same exact virtual planes on
the surface of the object and in the camera regardless of the shape of the surface. Thus, although
the relative location of the coded elements from the same group of elements may change in the
image reflected on the object and captured by the camera, all coded elements from the same
group of elements will nevertheless be found along one virtual line defined as stated above,
regardless of the shape of the object. Therefore, the foregoing principles make it easier to
establish a direct correspondence between coded elements in the structured light pattern and the
images of the coded elements as they are reflected on the surface of the object and captured by
the camera and, thereby, establish a direct correspondence between points in the structured light
pattern and the images. Once such direct correspondence is established, the shape of the object
may be calculated using a triangulation method and the information regarding how the relative

locations of the points are affected by the shape of the object.

Applicants note that Geng fails to teach the above principles. Thus, Applicants

respectfully believe that the pending claims, as amended, are not anticipated by Geng.

Claim Rejections Under 35 U.S.C. § 103

The Office Action rejected claims 4-5 and 14-15 under 35 U.S.C. § 103 as being
unpatentable over Geng. Applicants respectfully traverse this rejection and reconsideration is

requested in view of the above claim amendments and based on the following remarks.

Claims 4-5 and 14-15, as amended, depend from Claims 1 and 10 respectively. As
discussed above, Geng fails to teach the system of Claim 1 and method of Claim 10. Thus, also
as respectfully stated above, Claims 1 and 10 are not anticipated by Geng, and, therefore, are not

unpatentable. Inasmuch as Claims 4-5 and 14-15 depend from patentable independent claims

10
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and inasmuch as Geng fails to teach the systems of Claims 4-5 (as amended) and the methods of
Claims 14-15 (as amended), Claims 4-5 and Claims 14-15 are not unpatentable over Geng under
35 U.S.C. §103.

CONCLUSION

In each case, the pending rejections should be reconsidered in view of the amendments
and remarks herein. Applicants believe that this case is in good condition for allowance, and a
Notice of Allowance is earnestly solicited. If a telephone or further personal conference would
be helpful, the Examiner is invited to call the undersigned, who will cooperate in any appropriate
manner to advance prosecution. The Commissioner is directed and authorized to charge all
additional required fees, except for the Issue Fee and the Publication Fee, to Deposit Account
Number 50-2638. Please also credit any overpayments to said Deposit Account. Please ensure
that Attorney Docket Number 104098.010300 is referred to when charging any payments or
credits for this case.

Respectfully submitted,

Date: January 4, 2010

llan Z. Litovsky
Reg. No. 40,249

Customer Number 33717
GREENBERG TRAURIG, LLP
2450 Colorado Avenue, Suite 400E
Santa Monica, CA 90404

Phone: (714) 708-6500

Fax: (310) 586-7800

E-mail: laipmail@gtiaw.com
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Allan Z. Litovsky ‘ (949) 732-6500
Typed or printed name Telephone Number

NOTE: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required. Submit multiple forms if more than one
signalure is required, see helow.

Totalof ©nNe forms are submitted.

This collection of information is required by 37 CFR 1,136(a). The information is required to obtain or retain a benefit by the public which is 1o file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.8.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 6 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 andfor 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 complefing the form, call 1-800-PT0O-9199 and selecf option 2.
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PTO/SB/06 (07-06)

Approved for use through 1/31/2007. 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.

* If the entry in column 1 is less than the entry in column 2, write “0” in column 3.
** |If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20”.
*** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter “3”.

PATENT APPLICATION FEE DETERMINATION RECORD | Application or Docket Number | Filing Date
Substitute for Form PTO-875 11/846,494 08/28/2007 | [ 7o ve Mailed
APPLICATION AS FILED — PART | OTHER THAN
(Column 1) (Column 2) SMALLENTITY [X]  ©R SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($) RATE ($) FEE ($)
L1 Basic Fee N/A N/A N/A N/A
(37 CFR1.16(a). (b). o (c))
[] sEARCH FEE
(37 CFR1.16(k). (i) or (m) N/A N/A N/A N/A
D EXAMINATION FEE
(37 CFR118(0), (B} or (4) N/A N/A N/A N/A
(T3?TC/-\F|;??_1%I('I\;I)S minus20= | * X$ = ORI xs =
INDEPENDENT CLAIMS . N _ _
(37 CFR 1.16(h) minus 3 = xX$ = Xs =
If the specification and drawings exceed 100
O sheets of paper, the application size fee due
A3F7’Fg_,:l(éA1T1lgN SIZE FEE is $250 ($125 for small entity) for each
( 166s) additional 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())
* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL TOTAL
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
= 01/04/2010 | arrer PREVIOUSLY EXTRA RATE ®) | Fep $) RATE (5) FEE ($)
E AMENDMENT PAE FOR
s I?gg" (@7 CFR * 20 Minus | = 20 -0 X $26 = 0 OR [ xs =
[a)
z e 2 Minus | =3 =0 X $110= 0 OR[|xs =
<§( |:| Application Size Fee (37 CFR 1.16(s))
|:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL TOTAL
ADD’L 0 OR ADDL
FEE FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY EXTRA RATE®) | reE (3 RATE (3) FEE ($)
— AMENDMENT PAID FOR
5 | o erem * Minus | * = x$ = orR | xs =
= | et Minus | +» - xs = or [xs =
E |:| Application Size Fee (37 CFR 1.16(s))
=
< |:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL TOTAL
ADD’L OR ADDL
FEE FEE

Legal Instrument Examiner:

/PAMELA V. THERATT/

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.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O.Box 1450

Alexandria, Virginia 22313-1450

WWW.USpto.gov

APPLICATION NO. FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
11/846,494 08/28/2007 Nikolay L. Lapa 104098.010300 1491
33717 7590 03/11/2010
GREENBERG TRAURIG LLP (LA) | EXAMINER |
2450 COLORADO AVENUE, SUITE 400E LAPAGE, MICHAEL P
INTELLECTUAL PROPERTY DEPARTMENT
SANTA MONICA, CA 90404 | ARTONTT | peemevovmer |

2886
| NOTIFICATION DATE | DELIVERY MODE |
03/11/2010 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):

laipmail @gtlaw.com
allenr @ gtlaw.com
santosv@ gtlaw.com
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Application No. Applicant(s)

. 11/846,494 LAPA ET AL.
Interview Summary Examiner Art Unit
MICHAEL LAPAGE 2886

All participants (applicant, applicant’s representative, PTO personnel):

(1) MICHAEL LAPAGE. 3) .

(2) ALLAN LITOVSKY. (4) .

Date of Interview: 03 March 2010.

Type: a)X] Telephonic b)[] Video Conference
¢)] Personal [copy given to: 1)[] applicant  2)[] applicant’s representative]

Exhibit shown or demonstration conducted: d)[] Yes e)X No.
If Yes, brief description:

Claim(s) discussed: 1 and 11.

Identification of prior art discussed: Geng (U.S. Patent No. 6,937,348 B2).

Agreement with respect to the claims f)[X] was reached. g)[_] was not reached. h)[] N/A.

Substance of Interview including description of the general nature of what was agreed to if an agreement was
reached, or any other comments: Applicant explained amendment filed 01/04/2010 in relation to prior art of record
Geng, further the examiner proposed amendments to help clarify the claim. Agreement was reached with respect fo
the amendment overcoming the prior art of record..

(A fuller description, if necessary, and a copy of the amendments which the examiner agreed would render the claims
allowable, if available, must be attached. Also, where no copy of the amendments that would render the claims
allowable is available, a summary thereof must be attached.)

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. See Summary of Record of Interview
requirements on reverse side or on attached sheet.

/TARIFUR R CHOWDHURY/
Supervisory Patent Examiner, Art Unit 2886

U.S. Patent and Trademark Office
PTOL-413 (Rev. 04-03) Interview Summary Paper No. 20100303
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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. Itis the examiner’s 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 applicant’s 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, efc.)

— Anindication whether or not an exhibit was shown or a demonstration conducted

— An identification of the specific prior art discussed

— Anindication 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 sighed 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.)

8) 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 applicant's 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 examiner’s 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 examiner’s initials.
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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

33717 7590 03/23/2010 I E INER |

GREENBERG TRAURIG LLP (LA)
2450 COLORADO AVENUE, SUITE 400E |
INTELLECTUAL PROPERTY DEPARTMENT
SANTA MONICA, CA 90404

LAPAGE, MICHAEL P

ART UNIT PAPER NUMBER |

2886
DATE MAILED: 03/23/2010

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

11/846,494 08/28/2007 Nikolay L. Lapa 104098.010300 1491
TITLE OF INVENTION: SYSTEM AND METHOD FOR THREE-DIMENSIONAL MEASUREMENT OF THE SHAPE OF MATERIAL OBJECTS

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional YES $755 $300 $0 $1055 06/23/2010

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
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 SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current
SMALL ENTITY status:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown
above.

B. If the status above is to be removed, check box 5b on Part B -
Fee(s) Transmittal and pay the PUBLICATION FEE (if required)
and twice the amount of the ISSUE FEE shown above, or

If the SMALL ENTITY is shown as NO:
A. Pay TOTAL FEE(S) DUE shown above, or

B. If applicant claimed SMALL ENTITY status before, or is now
claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)
Transmittal and pay the PUBLICATION FEE (if required) and 1/2

the ISSUE FEE shown above.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (f required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 3
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
ingicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
maintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
Eapers. Each additional paper, such as an assignment or formal drawing, must

ave its own certificate of mailing or transmission.

33717 7590 03/23/2010
Certificate of Mailing or Transmission
GREENBERG TRAURIG LLP (LA) I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
2450 COLORADO AVENUE, SUITE 400E addressed to the Mail Stop ISSUE FEE address above, or being facsimile
INTELLECTUAL PROPERTY DEPARTMENT transmitted to the USPTO (571) 273-2885, on the date indicated below.
SANTA MONICA, CA 90404 o
(Depositor's name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
11/846,494 08/28/2007 Nikolay L. Lapa 104098.010300 1491
TITLE OF INVENTION: SYSTEM AND METHOD FOR THREE-DIMENSIONAL MEASUREMENT OF THE SHAPE OF MATERIAL OBJECTS
| APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional YES $755 $300 $0 $1055 06/23/2010
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
LAPAGE, MICHAEL P 2886 356-603000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). . 1
(1) the names of up to 3 registered patent attorneys
[ Change of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. . . . 2
(2) the name of a single firm (having as a member a
[ "Fee Address" indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ Individual [ Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) | Payment by credit card. Form PTO-2038 is attached.
[J Advance Order - #of Copies [ The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. e Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature Date

Typed or printed name Registration No.

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will va.g de ending 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,%.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.

PTOL-85 (Rev. 08/07) Approved for use through 08/31/2010. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENH 8p 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

| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. |  CONFIRMATION NO. |
11/846,494 08/28/2007 Nikolay L. Lapa 104098.010300 1491
33717 7590 03/23/2010 I EXAMINER |
GREENBERG TRAURIG LLP (LA) LAPAGE, MICHAEL P
2450 COLORADO AVENUE, SUITE 400E | ART UNIT PAPER NUMBER |

INTELLECTUAL PROPERTY DEPARTMENT
SANTA MONICA, CA 90404

2886
DATE MAILED: 03/23/2010

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 32 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 32 day(s).

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 Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or
(571)-272-4200.

Page 3 of 3
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Application No. Applicant(s)

. . 11/846,494 LAPA ET AL.
Notice of Allowability Examiner Art Unit
MICHAEL LAPAGE 2886

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. X This communication is responsive to 04 January 2010.
2. X The allowed claim(s) is/are 1-22.

3. [ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

a)[J Al b)[JSome* c)[JNone ofthe:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ 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 notreceived: __
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 resultin ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

4. [] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

5. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) [ including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [ hereto or 2) [[] to Paper No./Mail Date _____.
(b) [ 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. [ Notice of References Cited (PTO-892) 5. [ Notice of Informal Patent Application
2. [[] Notice of Draftperson's Patent Drawing Review (PTO-948) 6. X Interview Summary (PTO-413),
Paper No./Mail Date 03/11/2010 .
3. [] Information Disclosure Statements (PTO/SB/08), 7. Examiner's Amendment/Comment
Paper No./Mail Date
4. [] Examiner's Comment Regarding Requirement for Deposit 8. [X] Examiner's Statement of Reasons for Allowance
of Biological Material
9. [0 other .
U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-06) Notice of Allowability Part of Paper No./Mail Date 20100311
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Application No. Applicant(s)

. 11/846,494 LAPA ET AL.
Interview Summary Examiner Art Unit
MICHAEL LAPAGE 2886

All participants (applicant, applicant's representative, PTO personnel):

(1) MICHAEL LAPAGE. (3) .

(2) ALLAN LITOVSKY. (4) .

Date of Interview: 11 March 2010.

Type: a)lX] Telephonic b)] Video Conference
¢)[] Personal [copy given to: 1) applicant  2)[] applicant’s representative]

Exhibit shown or demonstration conducted: d)[_] Yes )X No.
If Yes, brief description:

Claim(s) discussed: 1-22.

Identification of prior art discussed: None.

Agreement with respect to the claims f)[X was reached. g)[_] was not reached. h)[_] N/A.

Substance of Interview including description of the general nature of what was agreed to if an agreement was

reached, or any other comments: Applicant proposed amendment to overcome clarily issues of claims 1 and 11, and
further provided additional claims 21-22. Amendment detailed in examiner's amendment attached herein.

(A fuller description, if necessary, and a copy of the amendments which the examiner agreed would render the claims
allowable, if available, must be attached. Also, where no copy of the amendments that would render the claims
allowable is available, a summary thereof must be attached.)

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. See Summary of Record of Interview
requirements on reverse side or on attached sheet.

U.S. Patent and Trademark Office
PTOL-413 (Rev. 04-03) Interview Summary Paper No. 20100311
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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 Cffice 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 examiner's responsibility to see that such a record is made and to correct material inaccuracies
which bear directly on the guestion 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 applicant’s 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 demenstration conducted

— An identification of the specific prior art discussed

— Anindication 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 applicant's 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 examiner’s 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 examiner’s initials.
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Application/Control Number: 11/846,494 Page 2
Art Unit: 2886

EXAMINER’S AMENDMENT

1. An examiner's amendment to the record appears below. Should the changes
and/or additions be unacceptable to applicant, an amendment may be filed as provided
by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be
submitted no later than the payment of the issue fee.

Authorization for this examiner's amendment was given in a telephone interview
with Allan Litovsky on March 11" 2010.

The application has been amended as follows:

a. In claim 1, line 18, “one parameter having one of at least two values, and”

has been changed to --one parameter and, where said at least one parameter -

defines a spatial or temporal distribution of an amplitude or a wavelength of said
structured light, and--.

b. In claim 1, line 21, “wherein at least first slide virtual line and second slide
virtual line” has been changed to —wherein at least a first slide virtual line and a
second slide virtual line—.

C. In claim 11, line 18, “one parameter having one of at least two values,

and” has been changed to --one parameter and, where said at leastone -

parameter defines a spatial or temporal distribution of an amplitude or a
wavelength of said structured light, and--.

d. In claim 11, line 21, “wherein at least first slide virtual line and second
slide virtual line” has been changed to —wherein at least a first slide virtual line

and a second slide virtual line—.

B ' Formatted: Font: (Default) Arial, No

" { underline
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Application/Control Number: 11/846,494 Page 3
Art Unit: 2886

e. In claim 13, line 1, “The method of claim 12, wherein" has been changed

to --The method of claim 11, wherein--.

f. The following claim 21 has been added as new :

g. —21. The system of claim 1, wherein said at least one parameter defines

a shape, size, or color or a change thereof in time for at least one of said coded

elements.—

h. The following claim 22 has been added as new:

i —22. The method of claim 1, wherein said at least one parameter defines

a shape, size, or color or a change thereof in time for at least one of said coded

elements.--

Allowable Subject Matter

2. Claims 1-22 are allowed.

The following is an examiner’s statement of reasons for allowance:
As to claims 1 and 11, the prior arts of record taken alone or in combination with any
other references fail to teach or suggest the claimed system or method of a 3d
measurement of the shape of a material object comprising: a computing device for
determining a measurement relating to the shape of said object using a triangulation
algorithm based on a correspondence between points in said slide pattern and said
image, and wherein said slide pattern comprises a plurality of coded elements, where
each of said coded elements is characterized by at least one parameter, and where
said at least one parameter defines a spatial or temporal distribution of an amplitude

or a wavelength of said structures light, and wherein said coded elements are assigned

156

Shenzhen Jimuyida
Exhibit 1002



Application/Control Number: 11/846,494 Page 4
Art Unit: 2886

to one of at least first group or second group, each of which first group and second
group comprising at least two of said coded elements, and wherein at least first slide
virtual line and second slide virtual line are defined on said slide surface, where said
first slide virtual line is defined by an intersection between said slide surface and a first
plane passing through said projector lens vertex and through said device lens
vertex, and said second slide virtual line is defined by an intersection between said
slide surface and a second plane passing through said projector lens vertex and
through said device lens vertex, and wherein said coded elements of said first group
are located along said first virtual line and said coded elements of said second
group are located along said second virtual line.

Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on
Statement of Reasons for Allowance.”

Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to MICHAEL LAPAGE whose telephone number is
(671)270-3833. The examiner can normally be reached on Monday Through Friday
7:30AM-5:00PM EST.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Tarifur Chowdhury can be reached on 571-272-2287. The fax phone
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Application/Control Number: 11/846,494 Page 5
Art Unit: 2886

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.

/Michael LaPage/

Examiner, Art Unit 2886

/TARIFUR R CHOWDHURY/

Supervisory Patent Examiner, Art Unit 2886
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

11846494 LAPA ET AL.
H“H“ “‘ “ Examiner Art Unit
Michael LaPage 2886
ORIGINAL INTERNATIONAL CLASSIFICATION
CLASS SUBCLASS CLAIMED NON-CLAIMED
356 603 ol|1]8 11/ 24 (2006.01.01)
o|1]8 11/30 (2006.01.01)
CROSS REFERENCE(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
356 601 602
O Claims renumbered in the same order as presented by applicant O CPA O T.D. O RA1.47
Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original

1 1 18 17

2 2 19 18

3 3 20 19

4 4 21 20

5 5 11 21

6 6 22 22

7 7

8 8

9 9

10 10

12 "

13 12

14 13

15 14

16 15

17 16
/MICHAEL LAPAGE/
Examiner.Art Unit 2886 03/11/2010 Total Claims Allowed:

22
(Assistant Examiner) (Date)
[Tarifur Chowdhury/
03/12/10 O.G. Print Claim(s) O.G. Print Figure

(Primary Examiner) (Date) 1 1

U.S. Patent and Trademark Office

Part of Paper No. 20100311
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Search Notes

Application/Control No.

Applicant(s)/Patent Under
Reexamination

11846494 LAPA ET AL.

Examiner Art Unit

MICHAEL LAPAGE 2886

SEARCHED
Class Subclass Date Examiner

356 601-604 6/18/2009 ML
356 601-604 3/11/2010 ML
356 All (with text) 3/11/2010 ML
250 All (with text) 3/11/2010 ML

SEARCH NOTES

Search Notes

Date Examiner

Searched Double Patenting (None found)

6/17/2009 ML

EAST (USPAT, USPGPub, FPRS, EPO, JPO, DERWENT, IBMTDB)

6/17/2009 ML

PLUS search

6/17/2009 ML

Updated Search

3/11/2010 ML

Consulted Primary Roy Punnoose for allowable subject matter

3/2/2010 ML

INTERFERENCE SEARCH

Class Subclass Date Examiner
Interference Searched above class and subclasses 3/11/2010 ML
Search

U.S. Patent and Trademark Office

Part of Paper No. : 20100311
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Application/Control No. Applicant(s)/Patent Under
Reexamination
Index of Claims 11846494 LAPA ET AL.
H“m ‘ ‘H H H NH“ “““ H“‘ o |
MICHAEL LAPAGE 4176
4 Rejected - Cancelled N | Non-Elected A Appeal
= Allowed + Restricted | Interference 0] Objected
[J claims renumbered in the same order as presented by applicant O cpPA O T.D. O R.1.47
CLAIM DATE
Final Original [02/24/2009 [ 06/25/2009 [03/11/2010
1 1 + v =
2 2 = v =
3 3 =+ v =
4 4 = v =
5 5 + v =
6 6 + v =
7 7 + v =
8 8 + v =
9 9 + v =
10 10 + v =
12 11 + v =
13 12 + v =
14 13 + v =
15 14 - v =
16 15 - 4 =
17 16 + v =
18 17 + v =
19 18 + v =
20 19 - v =
21 20 - v =
11 21 =
22 22 =
U.S. Patent and Trademark Office Part of Paper No. : 20100311
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EAST Search History

EAST Search History

EAST Search History (Prior Art)

Ref # (Hits Search Query DBs Default Plurals {Time Stamp
: Operator

L8 1501 356/601-604.ccls. US-PGPUB; ADJ ON 2010/03/11
: USPAT; FPRS; 15:17

EPO; JPO;
DERWENT;
IBM_TDB

19 1 8 and coded elements US-PGPUB; ADJ ON 2010/03/11
USPAT; FPRS; 15:17
EPO; JPO;
DERWENT;
IBM_TDB

iL10 392 8 and (structur$6 NEARS light) {US-PGPUB; ADJ ON 2010/03/11
USPAT; FPRS; 15:17
EPO; JPO;
DERWENT;
IBM_TDB

IR 7 10 and (lens WITH (vertex or  {US-PGPUB; ADJ ON 2010/03/11
center)) USPAT; FPRS; 15:18
EPO; JPO;
DERWENT;
IBM TDB

iL12 138292 {"250"/$.ccls. US-PGPUB; ADJ ON 2010/03/11
USPAT; FPRS; 15:25
EPO; JPO;
DERWENT;
IBM_TDB

iL14 101614 {"356"/$.ccls. US-PGPUB; ADJ ON 2010/03/11
USPAT; FPRS; 15:26
EPO; JPO;
DERWENT;
IBM_TDB

L15 222249 112 or 14 US-PGPUB; ADJ ON 2010/03/11
USPAT; 15:26
USOCR; FPRS;
EPO; JPC;
DERWENT;
IBM_TDB

iL16 12931 115 and (structur$e NEARS US-PGPUB; ADJ ON 2010/03/11
light) USPAT; FPRS; 15:26
EPO; JPC;
DERWENT;
IBM_TDB

L17 682 16 and triangulat$5 US-PGPUB; ADJ ON 2010/03/11
: USPAT; FPRS; 15:27
EPO; JPO;
DERWENT;
IBM_TDB
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EAST Search History

18

17 and coded elements

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

ADJ

ON 2010/03/11
15:27

9

127

17 and (lens WITH (vertex or
center))

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

ADJ

ON 2010/03/11
15:27

=

239

15 and ((slide or mask) same

pattern) and triangulat$5

US-PGPUB;
USPAT; FPRS;
EPO; JPC;
DERWENT;
IBM_TDB

ADJ

ON $£010/03/11
15:53

=

211

20 not 19

US-PGPUB;
USPAT; FPRS;
EPO; JPC;
DERWENT;
IBM_TDB

ADJ

ON 2010/03/11
15:54

=

231

20 not 11

US-PGPUB;
USPAT; FPRS;
EPO; JPC;
DERWENT;
IBM_TDB

ADJ

ON 2010/03/11
15:54

=

211

21 not 11

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

ADJ

ON 2010/03/11
15:54

=

"6763131".pn.

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

ADJ

ON 2010/03/11
16:01

=

557

coded elements

US-PGPUB;
USPAT; FPRS;
EPO; JPC;
DERWENT;
IBM_TDB

ADJ

ON 2010/03/11
16:26

iz

26 and triangulat$

US-PGPUB;
USPAT; FPRS;
EPO; JPC;
DERWENT:;
IBM_TDB

ADJ

ON 2010/03/11
16:26

=

coded elements and (structur
$6 NEARS light)

US-PGPUB;
USPAT; FPRS;
EPO; JPC;
DERWENT:;
IBM_TDB

ADJ

ON 2010/03/11
16:29

1972

triangulat$5 and (structur$e
NEARS light)

US-PGPUB;
USPAT; FPRS;
EPO; JPC;
DERWENT:;
IBM_TDB

ADJ

ON 2010/03/11
16:30
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EAST Search History

=

1457

30 and lens

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

ADJ

ON

2010/03/11
16:30

=

464

30 and (lens WITH (vertex or
center))

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

ADJ

ON

2010/03/11
16:30

=

464

' 32 not 24

US-PGPUB;
USPAT; FPRS;
EPO; JPC;
DERWENT;
IBM_TDB

ADJ

ON

$£010/03/11

16:30

=

429

32 not 10

US-PGPUB;
USPAT; FPRS;
EPO; JPC;
DERWENT;
IBM_TDB

ADJ

ON

2010/03/11
16:31

=

429

34 and (surface or object)

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

ADJ

ON

2010/03/11
16:31

5

262

34 and (slide or mask)

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

ADJ

ON

2010/03/11
16:31

"20090059241"

US-PGPUB;
USPAT; FPRS;
EPO; JPC;
DERWENT;
IBM_TDB

ADJ

ON

2009/06/17
11:04

"6813030"

US-PGPUB;
USPAT; FPRS;
EPO; JPC;
DERWENT;
IBM_TDB

ADJ

ON

2009/06/17
11:56

"6813030".pn.

US-PGPUB;
USPAT; FPRS;
EPO; JPC;
DERWENT:;
IBM_TDB

ADJ

ON

2009/06/17
11:56

198

356/603.ccls.

US-PGPUB;
USPAT; FPRS;
EPO; JPC;
DERWENT:;
IBM_TDB

ADJ

ON

2009/06/17
12:12
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EAST Search History

20030042401-% or US-
20050018209-$% or US-
20050111705-$ or US-
20050184217-$% or US-
20050185194-$ or US-
20060017720-$% or US-
20070057946-$ or US-
20090059241-% or US-
20090061381-$ or US-
20080319704-$ or US-
20080118143-$).did. or (US-
5790242-$ or US-4775235-% or
US-5675407-$ or US-5838428-
$ or US-5969823-$ or US
6147760-$ or US-6177999-% or
US-6219063-$ or US-6341016-
$ or US-6373561-$ or US
6603561-$ or US-6664531-$ or
US-6754370-$ or US-7002699-
$ or US-7095002-$ or US
7274470-$ or US-6438272-$% or
US-5615003-$ or US-5986745-
$ or US-5880844-$ or US
4523809-$ or US-4532405-$ or
US-4578561-$ or US-4590356-
$ or US-4963036-$ or US-
5243665-$).did. or (US-
5852672-$ or US-5933231-$ or
US-5993000-$ or US-6043891-
$ or US-6304285-$ or US
6503195-$ or US-6634552-% or
US-6714234-$ or US-6751344-
$ or US-6885479-%).did.

16 2 (lapa, nikolay).in. US-PGPUB; ADJ ON 2009/06/17
USPAT; FPRS; 12:33

EPO; JPO;

DERWENT;
: |BM_TDB
Y 1 (brailov, yury).in. US-PGPUB; ADJ ON 2009/06/17
USPAT; FPRS; 12:34
EPO; JPO;
DERWENT;
|BM_TDB
S8 11 ("5867250" | "6028672" | US-PGPUB; ADJ ON 2009/06/17
"6064756" | "6144366" | USPAT; USCCR 13:57
"6229913" | "6377700" |
"6463351").PN. OR
("6751344").URPN.
S9 49 (US-20010048520-% or US- US-PGPUB; ADJ ON 2009/06/17
20020149762-$ or US- USPAT 14:00

165

file:///Cl/Documents%20and %20Settings/mlapage/My %20D... 494/EASTSearchHistory.1 1846494 _AccessibleVersion.htm (4 of 11)3/11/2010 5:00:42 PM

Shenzhen Jimuyida
Exhibit 1002



EAST Search History

file:///Cl/Documents%20and %20Settings/mlapage/My %20D... 494/EASTSearchHistory.1 1846494 _AccessibleVersion.htm (5 of 11)3/11/2010 5:00:42 PM

Shenzhen Jimuyida
Exhibit 1002

S10 50 (US-3578170-$ or US-3597056- {USPAT ADJ ON 2009/06/17
: $ or US-3705765-$ or US 14:00
3756724-% or US-3762294-% or
US-3779544-$ or US-3788748-
$ or US-3794982-$ or US
3801779-$ or US-3804408-$ or
US-3825730-$ or US-3827789-
$ or US-3833816-$ or US
3843264-$ or US-3904283-$ or
US-3905693-$ or US-3960380-
$ or US-3966331-$ or US
3975630-% or US-4093366-$ or
US-4130362-$ or US-4173073-
$ or US-4178512-$ or US
4180326-$ or US-4278334-$ or
US-4311392-$).did. or (US-
4450766-$ or US-4467214-$ or
US-4472056-$ or US-4490023-
$ or US-4537259-% or US-
4542388-$ or US-4594001-$ or
US-4615622-$ or US-4664525-
$ or US-4731853-$ or US
4836672-$ or US-4848688-$ or
US-4879664-$ or US-4891517-
$ or US-4907873-$ or US-
4950068-$ or US-4984893-% or
US-4999703-$ or US-5021833-
$ or US-5024520-$ or US-
5069543-$ or US-5115349-$ or
US-5119356-$ or US-5132736-
$).did.
Si1 b4 ("5018854" | "5135309" | US-PGPUB; ADJ ON 2009/06/17
: "5237404" | "5381235").PN. USPAT; USOCR 14:20
; OR ("6028672").URPN.
1812 718824 {(3d or three dimension$4 or US-PGPUB; ADJ ON 2009/06/17
three-dimension$4) USPAT; FPRS; 17:04
EPO; JPO;
DERWENT;
; IBM_TDB
S13 99649 iS12 and (slit or aperture or US-PGPUB; ADJ ON 2009/06/17
spatial filter or structured light {USPAT; FPRS; 17:05
pattern) EPO; JPC;
DERWENT;
; IBM_TDB
S14 78418 iS13 and (light or laser or US-PGPUB; ADJ ON 2009/06/17
source) USPAT; FPRS; 17:05
EPO; JPO;
DERWENT;
: IBM_TDB
S15 2345 S13 and triangulation US-PGPUB; ADJ ON 2009/06/17
: USPAT; FPRS; 17:05
EPO; JPO;
DERWENT;
IBM_TDB
166
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S16 7 S15 and continuous light US-PGPUB; ADJ ON 2009/06/17
source USPAT; FPRS; 17:07
EPO; JPO;
DERWENT;
: IBM_TDB
1817 6 ("6252623" or "6341016" or US-PGPUB; ADJ ON 2009/06/17
"6493095").pn. USPAT; FPRS; 17:09
EPO; JPO;
DERWENT;
: IBM_TDB
S18 3 "20040105580" US-PGPUB; ADJ ON 2009/06/17
USPAT; FPRS; 17:09
EPO; JPC;
DERWENT;
; IBM_TDB
S19 134 S15 and point cloud US-PGPUB; ADJ ON 2009/06/17
USPAT; FPRS; 17:15
EPO; JPC;
DERWENT;
IBM_TDB
S20 460 S15 and (vertices or vertex) US-PGPUB; ADJ ON 2009/06/17
USPAT; FPRS; 17:34
EPO; JPC;
DERWENT;
; IBM_TDB
S21 340 S$20 and lens US-PGPUB; ADJ ON 2009/06/17
USPAT; FPRS; 17:35
EPO; JPC;
DERWENT;
5 IBM_TDB
S22 64 $20 and ("356"/9).ccls. US-PGPUB; ADJ ON 2009/06/17
: USPAT; FPRS; 17:35
EPO; JPC;
DERWENT;
5 IBM_TDB
S23 21 (US-20040246495-$% or US- US-PGPUB; ADJ ON 2009/06/18
20070177160-$ or US- USPAT 10:54
20040105580-9%) .did. or (US-
6813030-% or US-6751344-% or
US-6028672-$ or US-6970600-
$ or US-5135309-$ or US
7286246-$ or US-6700669-$ or
US-7525669-$ or US-7502125-
$ or US-6937348-$ or US
6542250-$ or US-7489408-$ or
US-7388679-$ or US-7379193-
$ or US-6549289-$ or US
7330577-% or US-6754370-% or
5 US-6043891-%).did.
1924 5 "6285474" US-PGPUB; ADJ ON 2009/06/18
USPAT; FPRS; 11:09
EPO; JPC;
DERWENT;
IBM_TDB
167
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1825 1378 356/601,602,603,604.ccls. US-PGPUB; ADJ ON 2009/06/18
USPAT; FPRS; 11:14
EPO; JPO;
DERWENT;
: IBM_TDB
1926 134 356/604.ccls. US-PGPUB; ADJ ON 2009/06/18
USPAT; FPRS; 11:14
EPO; JPC;
DERWENT;
: IBM_TDB
S27 903 S25 and (grating or pattern or  {US-PGPUB; ADJ ON 2009/06/18
projected structure) USPAT; FPRS; 11:33
EPO; JPC;
DERWENT;
; IBM_TDB
328 33 $27 and vertex US-PGPUB; ADJ ON 2009/06/18
USPAT; FPRS; 11:33
EPO; JPC;
DERWENT;
; IBM_TDB
S29 26 (US-20040246495-$% or US- US-PGPUB; ADJ ON 2009/06/18
20070177160-$ or US- USPAT 11:39
20040105580-$ or US-
20090059241-$ or US-
20030016366-%).did. or (US-
6813030-% or US-6751344-% or
US-6028672-$ or US-6970600-
$ or US-5135309-% or US
7286246-$ or US-6700669-$ or
US-7525669-$ or US-7502125-
$ or US-6937348-$ or US
6542250-$ or US-7489408-$ or
US-7388679-$ or US-7379193-
$ or US-6549289-$ or US
7330577-% or US-6754370-% or
US-6043891-$ or US-5307151-
$ or US-5406342-$ or US-
; 6853458-9) .did.
1S30 10142 {"29" and triangulation US-PGPUB; ADJ ON 2009/06/18
USPAT 14:25
331 26 (US-20040246495-$ or US US-PGPUB; ADJ ON 2009/06/18
20070177160-$ or US- USPAT 14:25
20040105580-$ or US-
20090059241-$ or US-
20030016366-$).did. or (US-
6813030-$ or US-6751344-$ or
US-6028672-$ or US-6970600-
$ or US-5135309-$ or US
7286246-% or US-6700669-$ or
US-7525669-$ or US-7502125-
$ or US-6937348-$ or US-
6542250-% or US-7489408-$ or
US-7388679-$ or US-7379193-
$ or US-6549289-$ or US
7330577-% or US-6754370-$ or
US-6043891-$ or US-5307151-
$ or US-5406342-$ or US
168
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16853458-3).did.

14

US-PGPUB;

ON 2009/06/18

1832 S31 and triangulation ADJ
USPAT 14:25
S33 0 ("2007/0177160").URPN. USPAT ADJ ON 2009/06/18
14:58
S37 2 "20070177160" US-PGPUB; ADJ ON 2009/06/18
USPAT; FPRS; 15:01
EPO; JPC;
DERWENT;
: |BM_TDB
138 17 "4648717" US-PGPUB; ADJ ON 2009/06/18
USPAT 15:04
S39 2 ("6075605" | "6788210").PN. US-PGPUB; ADJ ON 2009/06/23
OR ("7502125").URPN. USPAT; USOCR 11:19
$40 2 "20050046873" US-PGPUB; ADJ ON 2009/06/23
USPAT; USOCR 11:20
41 1 "20070222998" US-PGPUB; ADJ ON 2009/06/23
USPAT; USOCR 17:32
42 1 "7525671" US-PGPUB; ADJ ON 2009/06/23
USPAT; USOCR 18:15
4 27 (US-20040246495-$% or US- US-PGPUB; ADJ ON 2009/06/25
20070177160-$ or US- USPAT 11:32
20040105580-$ or US-
20090059241-$ or US-
20030016366-$).did. or (US-
6813030-$ or US-6751344-$ or
US-6028672-$ or US-6970600-
$ or US-5135309-% or US
7286246-$ or US-6700669-$ or
US-7525669-$ or US-7502125-
$ or US-6937348-$ or US
6542250-$ or US-7489408-$ or
US-7388679-$ or US-7379193-
$ or US-6549289-$ or US
7330577-% or US-6754370-% or
US-6043891-$ or US-5307151-
$ or US-5406342-$ or US-
6853458-$ or US-4648717-9).
: did.
45 20 344 and triang$ US-PGPUB; ADJ ON 2009/06/25
USPAT 11:32
46 1 "20030223083" US-PGPUB; ADJ ON 2009/06/25
USPAT 12:01
47 2 "5675407".pn. US-PGPUB; ADJ ON 2009/06/25
: USPAT; FPRS; 15:07
EPO; JPO;
DERWENT;
IBM_TDB
48 2 "B355212".pn. US-PGPUB; ADJ ON 2010/03/02
: USPAT; FPRS; 10:48
EPO; JPO;
DERWENT;
IBM_TDB

169
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1'20050046873"

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

ADJ

ON

$010/03/02
11:16

213

356/603.ccls.

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

ADJ

ON

2010/03/02
11:19

46

S50 and led

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

ADJ

ON

2010/03/02
11:19

72

S50 and ((led or liquid NEAR2
crystal))

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

ADJ

ON

2010/03/02
11:32

=

26

S52 not SH1

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

ADJ

ON

2010/03/02
11:32

1512

356/601-604.ccls.

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

ADJ

ON

2010/03/02
13:07

79

356/610.ccls.

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

ADJ

ON

2010/03/02
13:07

556

30

356/610.ccls. and group

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

ADJ

ON

2010/03/02
13:16

&7

"20020021434"

US-PGPUB;
USPAT; FPRS;
EPO; JPC;
DERWENT:;
IBM_TDB

ADJ

ON

2010/03/03
15:03

EAST Search History (I nterference)
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ET‘Ref # Hits Search Query DBs \Default Operator {Plurals {Time Stamp
137 1516 {(356/601-604).ccls. US-PGPUB; ADJ ON 2010/03/11 16:43
USPAT; UPAD
L38 1 37 and coded elements US-PGPUB; ADJ ON 2010/03/11 16:44
USPAT; UPAD
L39 5 37 and slide pattern US-PGPUB; ADJ ON 2010/03/11 16:45
USPAT; UPAD
L40 161 137 and (lens with (vertex or {US-PGPUB; ADJ ON 2010/03/11 16:45
center)) USPAT; UPAD
L41 116 140 and pattern US-PGPUB; ADJ ON 2010/03/11 16:46
USPAT; UPAD
L42 61 41 and triangulat$5 US-PGPUB; ADJ ON 2010/03/11 16:47
USPAT; UPAD
L43 1376 137 and (group or collection  {US-PGPUB; ADJ ON 2010/03/11 16:48
or combination or set) USPAT, UPAD
L45 54 37 and ((group or collection {US-PGPUB; ADJ ON 2010/03/11 16:49
; or combination or set) with  {USPAT; UPAD
: (structur$3 NEARR light))
L46 27 (coded elements).clm. US-PGPUB; ADJ ON 2010/03/11 16:53
UPAD
L47 91 ((vertex same lens) and US-PGPUB; ADJ ON 2010/03/11 16:54
group).clm. UPAD
L48 0 ((vertex same lens) and US-PGPUB; ADJ ON 2010/03/11 16:54
group and triangulation). UPAD
: clm.
M9 0 ((vertex same lens) and US-PGPUB; ADJ ON 2010/03/11 16:54
triangulation).clm. UPAD
L50 1737 (triangulation).clm. US-PGPUB; ADJ ON 2010/03/11 16:55
UPAD
L51 60 (triangulation and US-PGPUB; ADJ ON 2010/03/11 16:55
computing device).clm. UPAD
L52 0 (triangulation and US-PGPUB; ADJ ON 2010/03/11 16:55
: computing device and slide). {UPAD
: cim.
L53 3 (triangulation and virtual US-PGPUB; ADJ ON 2010/03/11 16:56
line).cim. UPAD
L54 50 (triangulation and vertex). US-PGPUB; ADJ ON 2010/03/11 16:57
cim. UPAD
L55 8 (triangulation and (vertex or {US-PGPUB; ADJ ON 2010/03/11 16:58
center) same lens).clm. UPAD
L56 1 (slide and lens vertex).clm.  {US-PGPUB; ADJ ON 2010/03/11 16:59
UPAD
L57 0 (mask and lens vertex).clm. {US-PGPUB; ADJ ON 2010/03/11 16:59
UPAD
L58 246 {((mask or slide) and lens US-PGPUB; ADJ ON 2010/03/11 17:00
same (center or vertex)). UPAD
; clm.
L59 6 58 and triangulation US-PGPUB; ADJ ON 2010/03/11 17:00
UPAD

171
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Serial No. 11/846,494 PATENT
Docket No. 104098.010300

AMENDMENTS TO THE SPECIFICATION

Please make the following amendments in the specification to correct inadvertent
typographical errors:

In the fourth sentence of paragraph [0003], replace the words “that pass™ with the word
‘6pass',5

In the first sentence of paragraph [0022], delete the words “a” and “one of,” and replace
the word “wavelength” with the word “wavelengths.”

In the last sentence of paragraph [0024], delete the word “to.”
75 KuJ “4(30| D

In the first sentence of paragraph [0024], replace the reference to “optical unit 100” with
a reference to “optical unit 102.”

In the last sentence of paragraph [0028], replace the word “illustrates” with the word
“illustrate.”

In the first sentence of paragraph [0031], please replace the word “each” with the word
(Sany.’!

In the first sentence of paragraph [0031], delete the word “the” before the words “one
camera.”

In the first sentence of paragraph [0032], replace the word “assumption” with the word
“principle.”

In the first sentence of paragraph [0032], replace the words “each point” with the words

“any point.” (a)l
9 e
\rerreabonsin | PtD H{EU0O
In the first sentence of paragraph [034], replace the word ‘%elat-iensh!p” with the word
“relationships.”

Delete the last sentence of paragraph [0039] and replace it with the following sentence:
“The number of possible directions of deformations is restricted to the ones along the
meridians.”

In the first sentence of paragraph [0042], insert the word “the” after the words “any of.”
In the fourth sentence of paragraph [0040], delete the word “with.”

2
0C286,512,835 v1 104098-010300
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Electronic Patent Application Fee Transmittal

Application Number: 11846494

Filing Date: 28-Aug-2007

SYSTEM AND METHOD FOR THREE-DIMENSIONAL MEASUREMENT OF THE

Title of Invention: SHAPE OF MATERIAL OBJECTS

First Named Inventor/Applicant Name: Nikolay L. Lapa
Filer: Franklin D. Ubell./Jodi Newell
Attorney Docket Number: 104098.010300

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Suz—;'g(tsa)l in

Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:

Utility Appl issue fee 1501 1 1510 1510

Extension-of-Time:

47
TrJ
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Description

Fee Code

Quantity

Amount

Sub-Total in
UsD($)

Miscellaneous:

Total in USD ($)

1510
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Electronic Acknowledgement Receipt

EFS ID: 7879985
Application Number: 11846494
International Application Number:
Confirmation Number: 1491

Title of Invention:

SYSTEM AND METHOD FOR THREE-DIMENSIONAL MEASUREMENT OF THE
SHAPE OF MATERIAL OBJECTS

First Named Inventor/Applicant Name:

Nikolay L. Lapa

Customer Number:

33717

Filer:

Franklin D. Ubell./Jodi Newell

Filer Authorized By:

Franklin D. Ubell.

Attorney Docket Number: 104098.010300
Receipt Date: 23-JUN-2010
Filing Date: 28-AUG-2007
Time Stamp: 18:48:51

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type Deposit Account
Payment was successfully received in RAM $1510

RAM confirmation Number 5542

Deposit Account 502638

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)
Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)

159077
1 Issue Fee Payment (PTO-85B) 104098010300issuefee.pdf no 1

630c25a0c440b545b69e5ff19660abd 1543
ef2b

Warnings:

Information:

30321
2 Fee Worksheet (PTO-875) fee-info.pdf no 2

6dab33ea99469c1c504e7e7b815c9fhcbcd
chofa

Warnings:

Information:

Total Files Size (in bytes):l 189398

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.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE | PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
11/846,494 08/03/2010 7768656 104098.010300 1491
33717 7590 07/14/2010

GREENBERG TRAURIG LLP (LA)

2450 COLORADO AVENUE, SUITE 400E
INTELLECTUAL PROPERTY DEPARTMENT
SANTA MONICA, CA 90404

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 32 day(s). Any patent to issue from the above-identified application will
include an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site hitp://pair.uspto.gov for additional applicants):

Nikolay L. Lapa, Jaroslavl, RUSSIAN FEDERATION;
Yury A. Brailov, Moscow, RUSSTAN FEDERATION;

IR103 (Rev. 10/09
(Rev. 10/09) 180
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PTO/SB/96 (07-09)

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 displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(b)

Applicant/Patent Owner: Nikolay L. Lapa et al.
Application No./Patent No.: 11/846,494 Filed/lssue Date: August 28, 2007

Titled:  SYSTEM AND METHOD FOR THREE-DIMENSIONAL MEASUREMENT OF THE SHAPE OF MATERIAL
OBJECTS

Artec Group, Inc. g Corporation

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.

states that it is:

1. the assignee of the entire right, title, and interest in;

2. [ ] anassignee of less than the entire right, title, and interest in
(The extent (by percentage) of its ownership interest is %); or
3. D the assignee of an undivided interest in the entirety of (a complete assignment from one - of the joint inventors was made)
the patent application/patent identified above, by virtue of either:
A D 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 therefore is attached.

OR
B. A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:
1. From: Nikolay L. Lapa et al. To: Artec Ventures

The document was recorded in the United States Patent and Trademark Office at

Reel 019764 ., Frame0105 ., orfor which a copy thereof is attached.

2. From: Artec Ventures . To: Artec Group, Inc.

The document was recorded in the United S{ates Patent and Trademark Office at
Reel 021437 . Frame 0698

, or for which a copy thereof is attached.

3. 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.

D Additional documents in the chain of title are listed on a supplemental sheet(s).

As required by 37 CFR 3.73(b)(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.

/Allan Z. Litovsky/ March 13, 2014
Signature Date

Allan Z. Litovsky Reg. No.: 40,249 Attorney for Applicant
Printed or Typed Name Title

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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Electronic Acknowledgement Receipt

EFS ID: 18467183
Application Number: 11846494
International Application Number:
Confirmation Number: 1491

Title of Invention:

SYSTEM AND METHOD FOR THREE-DIMENSIONAL MEASUREMENT OF THE
SHAPE OF MATERIAL OBJECTS

First Named Inventor/Applicant Name:

Nikolay L. Lapa

Customer Number:

33717

Filer:

Allan Z. Litovsky/Kajsa Bohman

Filer Authorized By:

Allan Z. Litovsky

Attorney Docket Number: 104098.010300
Receipt Date: 13-MAR-2014
Filing Date: 28-AUG-2007
Time Stamp: 19:22:11

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes)/ Multi Pages
D t D t FileN f . .
Number ocument Description rie Name Message Digest | Part/.zip| (if appl.)
297726
1 103107-0005_POA.pdf yes 2
cbch8b8h7¢281b28cd86f89ad 187d82¢f62|
24dc
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Multipart Description/PDF files in .zip description
Document Description Start End
Power of Attorney 1 1
Assignee showing of ownership per 37 CFR 3.73. 2 2
Warnings:
Information:
Total Files Size (in bytes){ 297726

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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PTO/SB/80 (11-08)

Appraved for use through 11/30/2011. OMB 0851-0035

U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO
— : J
! hereby revoke all previous powers of attorney given in the application identified in the attached statement under

37 CFR 3.73(b).
| hereby appoint:

Practitioners associated with the Customer Number: 122422
orR '
D Practitlioner(s) named below (if mare than ten patent practitioners are to be named, then a customer number must be used):
Name Registration Name Registration
Number Number

as aftorney(s) or ageni(s) to represent the undersigned befare the United States Patént and Trademark Office (USPTQ) in connection with
any and all patent appllcatmns assigned only to the undersigned according to the USPTQ assignment records or assignment documents
attached to this form in accordance with 37 CFR 3.73(b).

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

lz] The address associated with Customer Number: : 122422

(T [Fimor
D individual Name
Address

City ) l State Zip

Country

Telephone ‘ Email

Assignee Name and Address:

Artec Group, Inc.
125 University Avenue
Palo Alto, CA 94301

A copy of this form, together with a statement under 37 CFR 3.73(b) (Form PTO/SB/96 or equivalent) is required to he
filed In each application in which this form is used. The statement under 37 CFR 3.73(b) may be completed by one of
the practitioners appointed in this form if the appointed practitioner is authorized to act on behalf of the assignee,
and must identify the application in which this Power of Attorney is to be filed.

SIGNATURE of Assignee of Record
The individual whose signalure and title i.f.,supglied below is authorized to act on behalf of the assignee

Signalure KZ (a0 V AV % Date fj, O, [/'f

Name Andrey Kimov Tetephone +7 84 251 323 3

Title President

This collection of informalion is required by 37 CFR 1.31, 1.32 and 1.33. The Information is required 10 ohtain or relain a benefit by the public which is to file (and
by the USPTO ta process) an application. Confidentlality is govemned by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collectlon Is estimated ta take 3 minutes
fo complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments an the amounl of time you require fo completa this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer,
U.8, Patent and Trademark Office, U.S. Department of Commerce; P.0. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.0. Box 1450, Alexandria, VA 22313-1450,

If you need assistance in completing the form, calf 1-800-PT0-8199 and select option 2.
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PTO/SB/96 (07-09)

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 displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(b)

Applicant/Patent Owner; Nikolay L. Lapa et al.

Application No./Patent No.: 11/846,494 Filed/Issue Date: August 28, 2007

Tited:  SYSTEM AND METHOD FOR THREE-DIMENSIONAL MEASUREMENT OF THE SHAPE OF MATERIAL
OBJECTS

Artec Group, Inc. ,a Corporation

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.

states that it is:

1. the assignee of the entire right, title, and interest in;

2. D an assignee of less than the entire right, title, and interest in
(The extent (by percentage) of its ownership interest is %); or
3. D the assignee of an undivided interest in the entirety of (a complete assignment from one of the joint inventors was made)
the patent application/patent identified above, by virtue of either:
A D 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 therefore is attached.

OR
B. A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:
1. From: Nikolay L. Lapa et al. To: Artec Ventures
The document was recorded in the United States Patent and Trademark Office at
Reel 019764 ., Frame0105 . or for which a copy thereof is attached.
2. From: Artec Ventures To: Artec Group, Inc.
The document was recorded in the United States Patent and Trademark Office at
Reel 021437 . Frame 0698 , or for which a copy thereof is attached.
3. 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.

I:] Additional documents in the chain of title are listed on a supplemental sheet(s).
As required by 37 CFR 3.73(b)(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.

/Allan Z. Litovsky/ March 17, 2014
Signature Date

Allan Z. Litovsky Reg. No.: 40,249 Attorney for Applicant
Printed or Typed Name Title

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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Electronic Acknowledgement Receipt

EFS ID: 18492841
Application Number: 11846494
International Application Number:
Confirmation Number: 1491

Title of Invention:

SYSTEM AND METHOD FOR THREE-DIMENSIONAL MEASUREMENT OF THE
SHAPE OF MATERIAL OBJECTS

First Named Inventor/Applicant Name:

Nikolay L. Lapa

Customer Number:

33717

Filer:

Allan Z. Litovsky/Kajsa Bohman

Filer Authorized By:

Allan Z. Litovsky

Attorney Docket Number: 104098.010300
Receipt Date: 17-MAR-2014
Filing Date: 28-AUG-2007
Time Stamp: 16:35:09

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (if appl.)
223289
1 103107-0005_POA.pdf yes 2
4241f2dd007ebc3caad2b87c9d25d3a5e5f |
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Multipart Description/PDF files in .zip description
Document Description Start End
Power of Attorney 1 1
Assignee showing of ownership per 37 CFR 3.73. 2 2
Warnings:
Information:
Total Files Size (in bytes){ 223289

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

New Applications Under 35 U.S.C. 111

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

National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35

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

New International Application Filed with the USPTO as a Receiving Office

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

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
11/846,494 08/28/2007 Nikolay L.. Lapa
CONFIRMATION NO. 1491
122422 POA ACCEPTANCE LETTER
Stradling Yocca Carlson & Rauth, P.C.
660 Newport Center Drive, IR AT ADE A0 R MO
Suite 1600 000000067391785

Newport Beach, CA 92660
Date Mailed: 03/27/2014

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 03/17/2014.

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.

/rmturner myles/

Office of Data Management, 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 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 |
11/846,494 08/28/2007 Nikolay L.. Lapa 104098.010300
CONFIRMATION NO. 1491
33717 POWER OF ATTORNEY NOTICE
GREENBERG TRAURIG LLP (LA)
Glo: reenborg Traurg LLP Chicago Ofs M R

77 West Wacker Drive, Suite 3100
INTELLECTUAL PROPERTY DEPARTMENT
Chicago, IL 60601
Date Mailed: 03/27/2014

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 03/17/2014.

+ The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

/rmturner myles/

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

page 1 of 1
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PATENT ASSIGNMENT COVER SHEET

Electronic Version v1.1 EPAS ID: PAT3648691
Stylesheet Version v1.2
SUBMISSION TYPE: NEW ASSIGNMENT
NATURE OF CONVEYANCE: ASSIGNMENT
CONVEYING PARTY DATA
Name Execution Date
ARTEC GROUP INC. 04/01/2014
RECEIVING PARTY DATA
Name: ARTEC EUROPE, S.A.R.L.
Street Address: 2, RUE JEAN ENGLING
City: LUXEMBOURG
State/Country: LUXEMBOURG
Postal Code: L-1466
PROPERTY NUMBERS Total: 4
Property Type Number
Application Number: 11875709
Application Number: 11854518
Patent Number: 7768656
Patent Number: 8488129

CORRESPONDENCE DATA
Fax Number: (949)725-4100

Correspondence will be sent to the e-mail address first; if that is unsuccessful, it will be sent
using a fax numbetr, if provided; if that is unsuccessful, it will be sent via US Mail.

Phone: 949-725-4043
Email: amina@sycr.com
Correspondent Name: ARNOLD V. MINA
Address Line 1: STRADLING YOCCA CARLSON & RAUTH
Address Line 2: 660 NEWPORT CENTER DRIVE, SUITE 1600
Address Line 4: NEWPORT BEACH, CALIFORNIA 92660
ATTORNEY DOCKET NUMBER: 103107-0026
NAME OF SUBMITTER: ARNOLD V. MINA
SIGNATURE: /Arnold V. Mina/
DATE SIGNED: 12/08/2015
This document serves as an Oath/Declaration (37 CFR 1.63).

Total Attachments: 4
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source=Artec-Patent Assignment - US#page1 .if
source=Artec-Patent Assignment - US#page2.tif
source=Artec-Patent Assignment - US#page3.tif
source=Artec-Patent Assignment - US#page4. tif
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CONFIRMATION OF ASSIGNMENT AGREEMENT

THIS CONFIRMATION OF ASSIGNMENT AGREEMENT (“Assignment™)
shall be deemed effective as of 1st day of April 2014 (“Effective Date”) between Artec Group,
Inc., a California corporation, with its principal office at 335 Bryant St., Suite 100, Palo Alto,
CA 94301 (“Assignor”) and Artec Europe, S.a.rl.. a Luxemburg company, with its principal
office at 2, rue Jean Engling, Luxemburg L-1466, Luxemburg (“Assignee™).

WHEREAS, on April 1, 2014, Assignor and Assignee entered into a Patent
Assignment Agreement (“Existing Agreement™), pursuant to which Assignor assigned to
Assignee all right, title and interest to certain patents and patent applications, including, but not
limited to, Assigned U.S. Patents, as set forth in Schedule A hereto;

WHEREAS, consistent with the Existing Agreement and for the purpose of
recordation at the United States Patent and Trademark Office, Assignor wishes to confirm s
assignment of all right, title and interest in and to the Assigned U.S. Patents to Assignee; and

WHEREAS, consistent with the Existing Agreement and for the purpose of
recordation at the United States Patent and Trademark Office, Assignee wishes to oblain a
confirmation of the assignment of all right, title and interest in and to the Assigned U.S. Patents.

NOW, THEREFORE, for good and valuable consideration, the receipt and
sufficiency of which are hereby acknowledged, and consistent with the Existing Agreement,
Assignor does hereby confirm its sale, assignment, and transfer to Assignee of the entire right,
title and interest in and to the entire right, title and interest in and to the Assigned U.S. Patents,
for the United States and for all foreign countries, including any continuations, divisions,
continuations-in-part, reissues, reexaminations, extensions or foreign equivalents thereof, and

including the subject matter of all claims which may be obtained therefrom for its own use and
1

DOCSOC/1704937v4/103107~0026
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enjoyment, and for the use and enjoyment of its successors, assigns or other legal representa-
tives, as fully and entirely as the same would have been held and enjoyed by Assignor if this
Assignment and sale had not been made; together with all income, royalties, damages or
payments accrued, due or payable as of the Effective Date or thercafter, including, without
limitation, ali claims for damages by reason of past, present or future infringement or other
unaguthorized use of the Patents, with the right to sue for, and collect the same for its own use and
enjoyment, and for the use and enjoyment of its successors, assigns, or other legal
representatives.

Assignor authorizes and requests the Commissioner of the United States Patents
and Trademarks to record Assignee as owner of the Assigned U.S. Patents (as set forth in
Schedule A hereto), including all continuations, divisions, continuations-in-part, reissues,
reexaminations or extensions thereof, and to issue any and all letters patent of the United States
thereon to Assignee, as assignee of the entive right, title and interest in, to and under the same,
for the sole use and enjovment of Assignee, its successors, assigns or other legal representatives.

Assignor shall promptly provide Assignee, its successors, assigns or other legal
representatives, cooperation and assistance at Assignee’s request and expense {including the
execution and delivery of any and all affidavits, declarations, oaths, exhibits, assignments,
powers of attorney or other documentation as may be reasonably required): (1) in the
preparation and prosecution of any applications covering the inventions of the Assigned U.S.
Patents; (2) in the prosecution or defense of any interference, opposition, reexamination, reissue,
infringement or other proceedings that may arise in connection with any of the patent rights
covered by the Assigned U.S, Patents, including, but not limited to, testifying as to any facts

relating to the Assigned U.S. Patents; (3) in obtaining any additional patent protection that

DOCSOC/1704937v4/103107-0026

194

Shenzhen Jimuyida
Exhibit 1002



Assignee may deem appropriate which may be secured under the laws now or hereafter in effect

in the United States or any other country; and (4) in the implementation or perfection of this

Assignment.

IN TESTIMONY WHEREOF, the Assignor and Assignee have caused this

Assignment to be signed and executed by the undersigned officers thereunto duly authorized.

DOCS0C/1704937v4/103107-0026

ARTE(%AGR@UP, INC.

&7 -

{
Name: Artem Yukhin

Title: President

/

AR,Tg’é EUROPE, Sarl.

{ - -NM\\\
N ;’:\), Sczon .»w-*"‘«m“\;\&

Name: Sergey Sukhovey

Title: Manager

Name: Gusev Gleb

Title: Manager

Shenzh

195

en Jimuyida
Exhibit 1002



SCHEDULE A

U.S. ASSIGNED PATENTS

Application or Patent Title

USPA No. 11/875,709 SYSTEM AND METHOD FOR BIOMETRIC BEHAVIOR
CONTEXT-BASED HUMAN RECOGNITION

USPA No. 11/854,518 SYSTEM AND METHOD FOR MULTIFRAME SURFACE
MEASUREMENT OF THE SHAPE OF OBJECTS

USP No. 7,768,656 SYSTEM AND METHOD FOR THREE-DIMENSIONAL
MEASUREMENT OF THE SHAPE OF MATERIAL OBIECTS

USP No. 8,488,125 COMBINED OBIECT CAPTURING SYSTEM AND DISPLAY
DEVICE AND ASSOCIATED METHOD

DOCSOC/1704937v4/103107-0026
196

Shenzhen Jimuyida
Exhibit 1002



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

P.O. Box 1450

Alexandria, Virginia 22313-1450

www.usplo.gov

| APPLICATION NUMBER PATENT NUMBER GROUP ART UNIT REQUEST ID

11/846,494 7768656 2886 20394

PAIR Correspondence Address/Fee Address Change

The following fields have been changed to Customer Number 141985 on 06/27/2016 via Private PAIR in view
of the certification copied below that authorized the change.

* Correspondence Address

The address for Customer Number 141985 is:
141985

Allan Litovsky

The Litovsky Law Firm

18685 Main St

#101-181

Huntington Beach, CA 92648

I certify, in accordance with 37 CFR 1.4(d)(4) that I am:

An attorney or Agent of Record registered to practice before the Patent and Trademark Office who has been given
power of attorney in this application

Signature: ‘Allan Litovsky/
Name: Allan Litovsky
Registration Number: 40249
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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.usplo.gov

| APPLICATION NUMBER PATENT NUMBER GROUP ART UNIT REQUEST ID

11/846,494 7768656 2886 20394

PAIR Correspondence Address/Fee Address Change

The following fields have been changed to Customer Number 141985 on 06/27/2016 via Private PAIR in view
of the certification copied below that authorized the change.

* Maintenance Fee Address

The address for Customer Number 141985 is:
141985

Allan Litovsky

The Litovsky Law Firm

18685 Main St

#101-181

Huntington Beach, CA 92648

I certify, in accordance with 37 CFR 1.4(d)(4) that I am:

An attorney or Agent of Record registered to practice before the Patent and Trademark Office who has been given
power of attorney in this application

Signature: ‘Allan Litovsky/
Name: Allan Litovsky
Registration Number: 40249
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POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE
THE UNITED STATES PATENT AND TRADEMARK OFFICE

Commissianer for Patents
£.0. Box 1450
Alexandria, VA 22313-1450

i hereby revoke all previous powers of attorney given in the application identified in the
attached statement under 37.CER 3.73(c).

I hereby appoint the practitioners-of -Morgan, Lewis & Bockius LLP, Customer Number
24341 as altorneys oragents te represent the undersigned and to fransact all business before
the United States Patent and Trademark Office (USPTQ) in connection with. any and all patent
applications and patents assigned only to the undersigned according to the USPTO assignment
records orassigniment documents attached o this form in accordance with: 37 C.F.R. § 3.73(c),
said appointment to be fo the exclusion of the invenior(s) and their attorney(s) in accordance with
the provisions:of 37 C.F.R. § 3.71, provided that, if any one of these atlorneys ceases being
affiliated with the law firm of Morgan, Lewis & Bockius LLP gs partner, counsel, or emplovee; then
the appointiment of that attorney and all powers derived therefrom shall terminate on the date
such atiorney ceases being so affiliated.

Please change the correspondence address for the application identified in the attached
statement under 37 CFR 3.73(c) to the address associated with Gustomer Number 24341,

Assignee Name and Address: ARTEC EUROCPRE 8.4 .l
2. rue daan Engling
Luxembourg L~1466
Luxembourg

SIGNATURE of Asgignee of Record
The undersigned whase segnature and tme zs supplied below is authorized to act on:behalf of the assignes.

Signature

N
Name Date &

£ e oy R S PRI W
Title Telephone TS S &, &40 S48 402

Acopy of this form, together with a 'statenent under 37 C.F.R, § 3.73(¢) (Form PTO/SRBIE or equivalent) is
required:to be:filed in each apglication i which this formis used: The statement under 37 C.F.R. § 3.73(c) may
be cornpleted by one of the practitioners appointed in this form if the appointed practitioner is authorized to act
on behalf of the assignee and must identify the application in which this Power of Attorney is to be filed.

DB/ 350667771
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Electronic Acknowledgement Receipt

EFS ID: 41075262
Application Number: 11846494
International Application Number:
Confirmation Number: 1491

Title of Invention:

SYSTEM AND METHOD FOR THREE-DIMENSIONAL MEASUREMENT OF THE

SHAPE OF MATERIAL OBJECTS

First Named Inventor/Applicant Name:

Nikolay L. Lapa

Customer Number:

141985

Filer:

David P. Bernstein

Filer Authorized By:

Attorney Docket Number: 103107-0005
Receipt Date: 09-NOV-2020
Filing Date: 28-AUG-2007

Time Stamp: 18:15:27

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)/ Multl' 'Pages
Number Message Digest | Part/.zip| (if appl.)
90916
1 Assignee showing of ownership per 37 119980-5003- no ]
CFR3.73 US_Statement373c.pdf
501cbf5a634f412ca0968d0d6aca40088b0¢]
Warnings:
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Information:

108209
2 Power of Attorney 119980_Artec_POA.pdf no 1
23578aefacd45783f784fba2ef9980a1288e1
2de
Warnings:
Information:
Total Files Size (in bytes){ 199125

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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Electronically filed November 9, 2020

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application of: Nikolay Lapa et al.

Patent No.: 7,768,656

Issued: August 3, 2010

Confirmation No.: 1491

For: SYSTEM AND METHOD FOR
THREE-DIMENSIONAL
MEASUREMENT OF THE

Application No.: 11/846,494
Filed: August 28, 2007

Art Unit 2886

Examiner: Michael P. LAPAGE

Attorney Docket No.:
119980-5003-US

SHAPE OF MATERIAL OBJECTS

STATEMENT UNDER 37 C.F.R. § 3.73(c)

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Sir:

ARTEC EUROPE S.A R.L., a corporation, states that it is the assignee of the entire

right, title and interest in the parent of the patent application identified above by virtue of an

assignment from the inventor(s) of the patent application/patent identified above:

1. From: Inventors
To: ARTEC VENTURES
Recorded: 08/29/2007 Reel: 19764 Frame: 105
2. From: ARTEC VENTURES
To: ARTEC GROUP, INC.
Recorded: 08/25/2008 Reel: 21437 Frame: 698
3. From: ARTEC GROUP, INC
To: ARTEC EUROPE S ARL.
Recorded: 12/08/2015 Reel: 37240 Frame: 823
The undersigned is authorized to act on behalf of the assignee.
Date: November 9, 2020 /David P. Bernstein/ 71,064
David P. Bernstein (Reg. No.)

MORGAN, LEWIS & BOCKIUS LLP
1400 Page Mill Road

Palo Alto, CA 94304

(650) 843-4000
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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 |

11/846,494 08/28/2007 Nikolay L. Lapa 103107-0005
CONFIRMATION NO. 1491

POWER OF ATTORNEY NOTICE

IR

141985

Allan Litovsky
The Liovsky Law Fim L

18685 Main St 06
#101-181

Huntington Beach, CA 92648
Date Mailed: 11/18/2020

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 11/09/2020.
* The Power of Attorney to you in this application has been revoked by the applicant. Future correspondence
will be mailed to the new address of record(37 CFR 1.33).

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/nbekele/

page 1 of 1
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2 UNITED STATES PATENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPLO gV
APPLICATION NUMBER I FILING OR 371(C) DATE I FIRST NAMED APPLICANT I ATTY. DOCKET NO./TITLE |
11/846,494 08/28/2007 Nikolay L. Lapa 103107-0005
CONFIRMATION NO. 1491
24341 POA ACCEPTANCE LETTER
Morgan, Lewis & Bockius LLP (PA)

1400 Page Mill Road

10 ags s A

Date Mailed: 11/18/2020

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 11/09/2020.

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.

/nbekele/

page 1 of 1
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