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I. INTRODUCTION

We have jurisdiction to hear this inter partes review under 35 U.S.C.
8 6. This Final Written Decision is issued pursuant to 35 U.S.C. § 318(a)
and 37 C.F.R. 8 42.73. For the reasons discussed herein, we determine that
Petitioner has shown, by a preponderance of the evidence, that claim 3 of
U.S. Patent No. 8,983,134 B2 (Ex. 1001, “the *134 patent”) is unpatentable,
and Petitioner has not shown, by a preponderance of the evidence, that
claims 4-6 of the *134 patent are unpatentable.

A. Procedural Background

Samsung Electronics Co., Ltd. and Samsung Electronics America,
Inc. (“Petitioner”) filed a Petition requesting inter partes review of claims 3—
6 (“the challenged claims™) of the *134 patent pursuant to 35 U.S.C. §§ 311-
319. Paper 2 (“Pet.”). The supporting Declaration of Dr. John C. Hart
(“Hart Declaration”) was filed. Ex. 1002. Image Processing Technologies,
LLC (“Patent Owner”) filed a Preliminary Response to the Petition. Paper 8
(“Prelim. Resp.”). Pursuant to 35 U.S.C. § 314(a), on October 3, 2017, we
instituted inter partes review on the following grounds:

whether claim 3 would have been obvious under 35 U.S.C.
§ 103(a) in view of Gerhardt! and Bassman?; and
whether claim 3 would have been obvious under 35 U.S.C.
§ 103(a) in view of Gilbert®, Gerhardt, and Hashima*.

1 U.S. Patent No. 5,481,622 (issued January 2, 1996) (Ex. 1013).

2 U.S. Patent No. 6,044,166 (issued March 28, 2000) (Ex. 1014).

3 Alton L. Gilbert, A Real-Time Video Tracking System, PAMI-2, No. 1,
IEEE TRANSACTIONS ON PATTERN ANALYSIS ANDMACHINE
INTELLIGENCE, January, 1980. (Ex. 1005).

4 U.S. Patent No. 5,521,843 (issued May 28, 1996) (Ex. 1006).
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See Paper 11 (“Inst. Dec.” or “Dec.”). Subsequent to institution, Patent
Owner filed a Patent Owner Response (Paper 15, “PO Resp.”). Petitioner
filed a Reply (Paper 22, “Pet. Reply”) to the Patent Owner Response.

On April 24, 2018, the Supreme Court held that a final written
decision in an inter partes review must decide the patentability of all claims
challenged in the petition. SAS Inst., Inc. v. lancu, 138 S. Ct. 1348, 1359-60
(2018) (“SAS”). Pursuant to SAS, on May 3, 2018, we instituted inter partes
review on the following additional grounds:

whether claims 4-6 would have been obvious under 35 U.S.C.

8 103(a) in view of Gerhardt and Bassman; and

whether claims 4—-6 would have been obvious under 35 U.S.C.

8 103(a) in view of Gilbert, Gerhardt, and Hashima.

See Paper 25; see also PGS Geophysical AS v. lancu, 891 F.3d 1354, 1360-
61 (Fed. Cir. 2018) (reading “the SAS opinion as interpreting the statute to
require a simple yes-or-no institution choice respecting a petition, embracing
all challenges included in the petition”); Guidance on the Impact of SAS on
AlA Trial Proceedings (April 26, 2018) (available at
https://www.uspto.gov/patents-application-process/patent-trial-and-
appealboard/trials/guidance-impact-sas-aia-trial) (“[I]f the PTAB institutes a
trial, the PTAB will institute on all challenges raised in the petition.”). The
parties were requested to advise the Board if they wished to change the case
schedule or submit further briefing in light of the institution on additional
claims and grounds. Paper 25, 1. Petitioner requested additional
supplemental briefing, and the request was granted. Paper 26, 4-5. Leave
for additional supplemental briefing for both parties was also granted. Paper

31. Petitioner filed a Supplemental Reply (Paper 29, “Pet. Supp. Reply”).
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Patent Owner filed a Response to Petitioner’s Supplemental Brief (Paper 34,
“PO Supp. Resp.), and Petitioner filed a Reply to Patent Owner’s
Supplemental Response (Paper 35, “Pet. Supp. Resp.).

An oral hearing was held on June 29, 2018. A transcript of the
hearing is included in the record. Paper 39 (“Tr.”).

B. Related Proceedings

The parties indicate that a related matter is Image Processing
Technologies LLC v. Samsung Elecs. Co., No. 2:16-cv-00505-JRG (E.D.
Tex.) (“the district court case”). Pet. 1, Paper 5, 1. Petitioner also indicates
that it filed Case IPR2017-00353 against other claims of the 134 patent.
Pet. 2, 5-6. In Case IPR2017-00353, inter partes review was instituted. See
Samsung Electronics Co., Ltd. v. Image Processing Tech. LLC, Case
IPR2017-00353 (PTAB May 25, 2017) (Paper 12) (“the *353 IPR”). A Final
Written Decision issued in that inter partes review, with the determination
that claims 1 and 2 of the *134 patent are unpatentable. Samsung
Electronics Co., Ltd. v. Image Processing Tech. LLC, Case IPR2017-00353
(PTAB May 9, 2018) (Paper 37) (*’353 Final Written Decision”).

C. The ’134 Patent

The 134 patent is entitled “Image Processing Method,” and issued on
March 17, 2015 from an application filed on March 17, 2014. Ex. 1001,
[22], [45], [54]. The ’134 patent claims priority to application FR 96 09420,
dated July 26, 1996. Id. at [30]. The ’134 patent also claims priority to the
following applications: (1) U.S. Patent Application No. 12/620,092, filed on
November 17, 2009—now U.S. Patent No. 8,805,001; (2) U.S. Patent
Application No. 11/676,926, filed on February 20, 2007—now U.S. Patent
No. 7,650,015; (3) U.S. Patent Application No. 09/792,294, filed on
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February 23, 2001—now U.S. Patent No. 7,181,047, (4) U.S. Patent
Application No. 09/230,502, filed on July 22, 1997—now U.S. Patent No.
6,486,909; and (5) Application No. PCT/EP98/05383, filed on August 25,
1998. Id. at [60].

The *134 patent is directed to an image processing system that
identifies and localizes moving objects. Ex. 1001, 1:35-39. The input
signal used in the system has “a succession of frames, each frame having a
succession of pixels.” Id. at 3:31-34. Figure 14a of the *134 patent is

reproduced below.
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FIG. 14,

Figure 14a, above, depicts a velocity histogram, with classes C1—C,
representing a particular velocity. Ex. 1001, 20:49-54. Figures 16 and 17 of

the *134 patent are reproduced below.
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Figure 16, above, a system for video-conferencing, which depicts camera 13
viewing a head. Ex. 1001, 8:59-60. Figure 17 depicts x axis and y axis

histograms of a head from a video conference. Id. at 8:66-67, 22:4-6,

22:55-67. Face V is approximately defined by the peaks in the two
respective histograms. Id. at 23:1-9. Figure 22 of the *134 patent is
reproduced below.
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Figure 22, above, illustrates a situation where an area under consideration
begins to cross the borders of a target. Ex. 1001, 24:38-42. Under these

circumstances, histograms 222 and 224 for the x and y projections,
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respectively, include pixels with significant variation, that allow the
detection of target edges. Id. at 24:38-42. In a preferred embodiment, the
center of the area “is determined to be (Xmint Xmax)/2, (Ymint Ywmax)/2,
where Xwin and Xyax are the positions of the minima and maxima of the x
projection histogram, and Ywinand Ywuax are the positions of the minima and
maxima of the y projection histogram . . . Other methods of relocating the
center of the target box may be used if desired.” 1d. at 24:46-54.

Claim 1, reproduced below, is not challenged here, but all the
challenged claims at issue depend, directly or indirectly, from claim 1. See
Ex. 1001, 26:36-27:3.

1. A process of tracking a target in an input signal implemented

using a system comprising an image processing system, the input
signal comprising a succession of frames, each frame comprising a
succession of pixels, the target comprising pixels in one or more of
a plurality of classes in one or more of a plurality of domains, the

process performed by said system comprising, on a frame-by-
frame basis:

forming at least one histogram of the pixels in the one or more
of a plurality of classes in the one or more of a plurality of
domains, said at least one histogram referring to classes defining
said target; and

identifying the target in said at least one histogram itself,

wherein forming the at least one histogram further comprises
determining X minima and maxima and Y minima and maxima of
boundaries of the target.

Ex. 1001, 26:36-50.
I1. ANALYSIS
A. The Parties’ Post-Institution Arguments
In our Decision on Institution, we concluded that the arguments and

evidence advanced by Petitioner demonstrated a reasonable likelihood that
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claim 3 of the "134 patent would have been unpatentable under 35 U.S.C.

8§ 103 over Gerhardt and Bassman and over Gilbert, Gerhardt, and Hashima.
Dec. 7-29. We subsequently instituted review on claims 4-6 of the ’134
patent on obviousness grounds based on the same prior art. Paper 25. We
now determine whether Petitioner has established by a preponderance of the
evidence that claims 3-6 are unpatentable under 35 U.S.C. § 103(a) over
Gerhardt and Bassman and over Gilbert, Gerhardt, and Hashima. 35 U.S.C.
8 316(e). We previously instructed Patent Owner that “any arguments for
patentability not raised and fully briefed in the [Patent Owner Response] will
be deemed waived.” Paper 12, 3; see also 37 C.F.R. § 42.23(a) (“Any
material fact not specifically denied may be considered admitted.”); In re
Nuvasive, Inc., 842 F.3d 1376, 1379-82 (Fed. Cir. 2016) (holding Patent
Owner waived an argument addressed in Preliminary Response by not
raising the same argument in the Patent Owner Response). Additionally, the
Board’s Trial Practice Guide states that the Patent Owner Response “should
identify all the involved claims that are believed to be patentable and state
the basis for that belief.” Office Patent Trial Practice Guide, 77 Fed. Reg.
48,756, 48,766 (Aug. 14, 2012).

With a complete record before us, we note that we have reviewed
arguments and evidence advanced by Petitioner to support its unpatentability
contentions where Patent Owner chose not to address certain limitations in
its Patent Owner Response and Patent Owner’s Response to Petitioner’s
Supplemental Brief. Based on the preponderance of the evidence before us,
we conclude that the art identified by Petitioner teaches or suggests all of the
limitations of claim 3, but does not teach or suggest all of the limitations of
claims 4-6 of the *134 patent.
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B. Claim Construction

The parties concur that a district court-type claim construction under
Phillips v. AWH Corp. should apply because the 134 patent will expire
within 18 months of the Notice of the Filing Date. Pet. 3—4; PO Resp. 12;
see Phillips v. AWH Corp., 415 F.3d 1303 (Fed. Cir. 2005) (en banc); see
also 37 C.F.R. § 42.100(b). Under that standard, and absent any special
definitions, terms are given “the meaning that [a] term would have to a
person of ordinary skill in the art in question at the time of the invention.”
Phillips, 415 F.3d at 1316.

Challenged claims 3-6 depend directly or indirectly from independent
claim 1, and include all its limitations. See Ex. 1001, 26:36-27:3.
Therefore, we address disputed limitations of claim 1 as required to evaluate

the challenges.

““said at least one histogram referring to classes defining
said target”

In the Final Decision of the 353 IPR, the Board considered the
construction of the term *“said at least one histogram referring to classes
defining said target” of claim 1 of the 134 patent. See 353 Final Written
Decision, 10-12. In the *353 Final Written Decision, the Board found the
term is not limited to “said at least one histogram referring to only classes
defining said target.” 1d. at 12.

Here, Patent Owner proposes the same construction as in the *353
IPR: that the term “forming at least one histogram . . . said at least one
histogram referring to classes defining said target” should be construed as
“forming at least one histogram . . . at least one histogram being formed of

pixels in the one or more classes that define said target.” PO Resp. 28.
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Patent Owner further asserts that interpreting the term to not limit the
histogram to pixels that meet the classification criteria that define the target
Is too broad. Id. at 29-30. In other words, as in the *353 IPR, Patent Owner
Is arguing that the term be limited to only data for the pixels that match the
classes that define the target.

In addition to the arguments presented in the 353 IPR, Patent Owner
argues that an important aspect of the invention is a limitation reflected in
the specification of the *134 patent that allegedly describes that pixel data
used to form histograms is limited to only those pixels with certain speed,
color, or direction values. 1d. at 28-29 (citing Ex. 1001, 25:51-67). Patent
Owner avers that its proposed construction was adopted in the district court
case, and that broadly interpreting the claim term is at odds with Phillips-
type construction. Id. at 29-31 (citing Ex. 2001, 46). It is also argued that
in the claim language “referring to” is different from “comprising” and
indicates a more limited scope. Id. at 29, 31.

We do not agree with Patent Owner’s arguments. As discussed in the
’353 Final Written Decision, the specification contains disclosures that do
not require limiting the recited histogram to only classes defining the target.
’353 Final Written Decision, 12. Patent Owner’s contention that “referring
to” is more limiting fails to support or explain why the term should
effectively be construed to require “only referring to,” and using that
construction would impermissibly import a limitation into the claim.®
Finally, although the district court case’s construction uses the same

language of Patent Owner’s proposed construction, the district court did not

® The district court found that the ““referring” word simply means that the
histogram is formed of pixels.” Ex. 2001, 45.

10
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address the variation that Patent Owner argues here, which is that the
histogram be formed only of pixels whose properties match the classes that
define the target. See Ex. 2001, 44-46.

We adopt the *353 IPR’s interpretation of this term and incorporate
related portions of the *353 Final Written Decision into this decision. 353
Final Written Decision, 10-12.

Accordingly, we determine that “said at least one histogram referring
to classes defining said target” is not limited to “said at least one histogram
referring to only classes defining said target.” We need not further construe
the term to resolve the issues before us.

“wherein forming the at least one histogram further comprises
determining X minima and maxima and Y minima and maxima of
boundaries of the target”

In the *353 IPR, Patent Owner contended that the term “wherein
forming the at least one histogram further comprises determining X minima
and maxima and Y minima and maxima of boundaries of the target” of claim
1 does not encompass creating a histogram and then determining the X
minima and maxima and Y minima and maxima of the boundaries of the
target from that histogram. ’353 Final Written Decision, 13. Patent Owner
makes the same proposal for the construction of the term here. PO Resp. 20.
In the *353 Final Written Decision, the Board found that “claim 1 does not
preclude creating a histogram, and then determining X minima and maxima
and Y minima and maxima of boundaries of the target from that histogram,
from both being part of the ‘forming’ step.” ’353 Final Written Decision,
18.

11
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In the "353 IPR, Patent Owner argued the prosecution history, which
the Board considered in determining that, contrary to Patent Owner’s
arguments, there was no disavowal of claim scope or other statement in the
prosecution history that limited claim 1 to a particular embodiment in the
specification. See *353 Final Written Decision 16-18 (citing Ex. 1004, 86,
88, 146, 197-198). Patent Owner makes similar arguments concerning the
’134 prosecution history in this case, referring to the same portions of the
prosecution considered in the *353 IPR. See PO Resp. 21-22. Under our
review of the *134 prosecution history, we concur with the *353 IPR’s
determination that the prosecution history does not disavow claim scope to
limit it to a particular embodiment.

In addition to the arguments that Patent Owner made in the *353 IPR
regarding the prosecution of the *134 patent, Patent Owner presents
additional arguments regarding the claim construction of the term. Patent
Owner refers to the prosecution history of another patent that the *134 patent
Is a continuation of, namely, U.S. Patent 8,805,001 (“the *001 patent”). PO
Resp. 14-18, 22-23; PO Supp. Resp. 5-7. Patent Owner argues that the
Board’s adopted construction in the *001 patent prosecution appears to
encompass a prior art combination over a similar claim which was allowed.
PO Resp. 22. Patent Owner’s arguments are similar to those for the *134
patent prosecution, and Patent Owner bases its arguments on its
interpretation of the prosecution history, including what the Examiner
should have understood about the teachings of the prior art and related claim
construction. PO Supp. Resp. 5-7. We determine that Patent Owner’s
interpretations are unsupported by the facts in the record and, moreover, we

do not find a disavowal or other statement regarding an intent to limit the

12
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claims to particular embodiments in the specification in the *001 patent
prosecution. See Ex. 1022, 65-66, 140-147, 153-161.

Patent Owner also argues that the claim construction adopted in the
’353 Final Written Decision is overly broad, and reads out the “comprising”
language, allowing a “forming” step, and a “determining” step, with no
relationship between the steps. PO Resp. 23-25; PO Supp. Resp. 1-2.
Patent Owner additionally argues that the lock-on tracking embodiment in
the *134 patent teaches claim 1 under its proposed construction, which is that
X and Y minima and maxima of boundaries of a target are determined as
part of forming the histogram. PO Resp. 25-26; PO Supp. Resp. 2-3. We
do not agree with Patent Owner’s arguments. The language of claim 1 itself
does not limit it to Patent Owner’s proposed construction. And the
construction of the *353 Final Written Decision would be broad enough to
cover the lock-on tracking embodiment.

We adopt the *353 IPR’s interpretation of this term and incorporate
related portions of the *353 Final Written Decision into this decision. 353
Final Written Decision, 13-18.

Accordingly, we determine that the term “wherein forming the at least
one histogram further comprises determining X minima and maxima and Y
minima and maxima of boundaries of the target” does not preclude creating
a histogram, and then determining X minima and maxima and Y minima and
maxima of boundaries of the target from that histogram, from both being
part of the “forming” step. We need not further construe the term to resolve

the issues before us.

13
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“forming at least one histogram of the pixels in the one or
more of a plurality of classes in the one
or more of a plurality of domains”

Patent Owner proposes that “forming at least one histogram of the
pixels in the one or more of a plurality of classes in the one or more of a
plurality of domains” should be construed as “forming at least one histogram
of the pixels in two or more classes that are in two or more domains.” PO
Resp. 38. Patent Owner refers to intrinsic evidence that allegedly supports
its proposed construction. 1d. at 38-39.

We do not agree with Patent Owner’s arguments because its proposed
construction conflicts with the recited language of the claims which states
that the forming of the histogram of the pixels is in “one or more” of the
classes and domains and does not require that it be “two or more.” The
district court also rejected Patent Owner’s similar arguments. See Ex. 2001,
41-43.

Accordingly, we determine that the term “forming at least one
histogram of the pixels in the one or more of a plurality of classes in the one
or more of a plurality of domains” does not require that the histogram be
formed of pixels in two or more classes that are in two or more domains.
We need not further construe the term to resolve the issues before us.

Other Terms

We determine that it is not necessary to provide an express
interpretation of any other term of the claims. Vivid Techs., Inc. v. Am. Sci.
& Eng’g, Inc., 200 F.3d 795, 803 (Fed. Cir. 1999) (“[O]nly those terms need
be construed that are in controversy, and only to the extent necessary to

resolve the controversy.”).

14
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C.  Level of Ordinary Skill in the Art

Petitioner’s expert, Dr. Hart, testifies that a person of ordinary skill at
the time of the ’518 patent invention would have had

either (1) a Master’s Degree in Electrical Engineering or
Computer Science or the equivalent plus at least a year of
experience in the field of image processing, image recognition,
machine vision, or a related field or (2) a Bachelor’s Degree in
Electrical Engineering or Computer Science or the equivalent
plus at least three years of experience in the field of image
processing, image recognition, machine vision, or a related
field.  Additional education could substitute for work
experience and vice versa.

Ex. 1002 § 51; see also Pet. 4.

The proposed qualifications were adopted in the Decision to Institute
(Dec. 10 n.5), and Patent Owner also applied them. See PO Resp. 14.

We adopt and apply the assessment of the level of ordinary skill in the
art articulated by Petitioner to our obviousness analysis in this proceeding.
In addition, we note that the art of record in this proceeding—namely,
Gerhardt, Bassman, Gilbert, and Hashima—is indicative of the level of
ordinary skill in the art. See Okajima v. Bourdeau, 261 F.3d 1350, 1355
(Fed. Cir. 2001).

D. Obviousness of Claims 3-6 over Gerhardt and Bassman

Petitioner contends that claims 3-6 are obvious over Gerhardt and
Bassman. Pet. 37-54; Pet. Supp. Reply 6-8. To support its contentions,
Petitioner provides evidence and explanations as to how the prior art
combination teaches each claim limitation. Id. Petitioner also relies upon
the Hart Declaration (Ex. 1002) to support its positions. Patent Owner
counters that the prior art combination does not render claims 3-6 obvious

because the prior art fails to teach or suggest some limitations of the claims

15
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and a person of ordinary skill in the art would not have selected and
combined the prior art. PO Resp. 53-72; PO Supp. Resp. 1-7.

On this record, we determine that Petitioner has demonstrated that the
preponderance of evidence shows that claim 3 is unpatentable as obvious
over Gerhardt and in combination with Bassman for claim 3, but
obviousness has not been demonstrated for claims 4—6. We begin our
discussion with a brief summary of the prior art, and then address the
evidence, analysis, and arguments presented by the parties.

1. Gerhardt (Ex. 1013)

Gerhardt is directed to tracking a target using “an eyetracking system”
that “process[es] the digital pixel data to substantially determine the position
of the user’s pupil.” Ex. 1013, Abs., 7:45-53. Gerhardt continuously
acquires an eye image and attempts to locate the pupil by use of a
continuous loop, with pupil location mapping to display screen coordinates,
if a pupil is found. Id. at 8:45-52. Gerhard uses a “frame grabber,” coupled
to a “camera means” used to acquire a video image, to subsequently generate
a histogram using pixel intensity value, and to identify and track the position
of a user’s pupil. Id. at 2:25-44, 9:39-61. Figure 5, reproduced below, is an

example of a histogram for the captured eye image (id. at 4:38-39).

16
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Figure 5, above, depicts a vertical axis indicates “the pixel count of each bin,
and the horizontal axis indicates the magnitude of the pixel intensity of each
bin,” with several bins of pixel intensity data, as “represented by a 7-bit
greyscale . . . divided . . . into 128 bins.” Ex. 1013, 9:39-46.
2. Bassman (Ex. 1014)

Bassman is directed to image processing for sequences of images. EX.
1014, Abs. Bassman discloses a traffic monitoring system using a video
camera, deriving successive image frames, and digitally processing the
pixels of the successive image frames. Id. at 2:39-45. Figure 5, reproduced

below, depicts an image derived from a video camera.

17
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Figure 5, above, illustrates an image in which image pixels are integrated
into a “1D strip,” with 1D strip 510 computed by integrating horizontally the
amplitudes of the pixels across the image zone and subsampling the
vertically-oriented integrated pixel amplitudes along the center of zone 508.
Ex. 1014, 2:28-30, 6:16-20. Object detection may be done by computing a
histogram of the image intensity values within the integration window
centered at a pixel position. Id. at 6:60-63. Bassman discloses the use of an
Image-flow estimator with delay that “permit[s] objects to be tracked over
time” by “computing and storing the average value contained within the
integration window,” and “[b]y performing this operation at each strip pixel,
a one-dimensional array of average brightness values is constructed.” Id. at
7:7-12. Bassman also discloses that with “two corresponding arrays for
Images taken at times t-1 and t, the one-dimensional image ‘flow’ that maps
pixels in one array to the other is computed,” and this is “used to track

objects between each pair of successive image frames.” Id. at 7:12-17.

18
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3. Analysis

A patent claim is unpatentable under 35 U.S.C. 8§ 103(a) if the
differences between the claimed subject matter 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. KSR Int’l Co. v. Teleflex Inc., 550 U.S. 398, 406
(2007). The question of obviousness is resolved on the basis of underlying
factual determinations including (1) the scope and content of the prior art;
(2) any differences between the claimed subject matter and the prior art;
(3) the level of ordinary skill in the art; and (4) objective evidence of
nonobviousness.® Graham v. John Deere Co., 383 U.S. 1, 17-18 (1966).

Independent Claim 1

Challenged claims 3-6 depend directly or indirectly from independent
claim 1, and, therefore, include all its limitations. See Ex. 1001, 26:36-27:3.
Petitioner provides evidence and explanations in support of the contention
that Gerhardt and Bassman teach all the limitations of claim 1 of the *134
patent.” Pet. 37-46.

® Patent Owner has not argued that there are objective indicia of
nonobviousness.

7 As discussed in the Decision on Institution, Petitioner contends that both
Gerhardt and Bassman individually teach every element of claim 1, except
Gerhardt alone teaches the last limitation of claim 1. Dec. 10 (citing Pet.
39-45). The Decision on Institution considered Gerhardt’s teachings for the
majority of elements of claim 1, except for the “identifying the target”
limitation where Bassman was also considered. Id. at 11. Here, we
similarly consider the prior art, and in light of the determination that the
evidence is sufficient to demonstrate the teachings of the claim 1, as
discussed below, we need not reach other of Petitioner alternative assertions.

19
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Petitioner alleges, and we agree, that Gerhardt discloses tracking a
pupil that “process|es] pixel data to substantially determine the position of
the user’s pupil” in a continuous loop to map images, with the use of a
“frame grabber,” and credit Dr. Hart’s supporting testimony as it is
consistent with the disclosure. Pet. 39—-40 (citing Ex. 1013, 2:25-39, 2:40-
44, 7:45-53, 8:45-52; Ex. 1002 11 102,103). Petitioner contends, and we
agree, that Gerhardt teaches the histogram formation as claimed, and we
credit Dr. Hart’s supporting testimony as it is consistent with Gerhardt’s
disclosure. Id. at 41 (citing Ex. 1013, 9:39-61, Fig. 5; Ex. 1002 | 107,
108). Petitioner alleges, and we agree, that both Gerhardt and Bassman
teach the limitation of “identifying the target” in the histogram by Gerhardt’s
pupil identification (Ex. 1013, 9:39-61, 10:6-34, Figs. 4-6), and Bassman’s
classification of strip pixels as either “detection” or “background” (Ex. 1014,
6:60—7:17), and credit Dr. Hart’s testimony as it is consistent with the
disclosures (Ex. 1002  112-115). Id. at 43—-45. Gerhardt is relied upon for
the teaching of the limitation of determining the “X minima and maxima”
and the “Y minima and maxima,” with its determination of “blob
descriptors,” that include determination of X and Y coordinates. 1d. at 45—
46 (citing Ex. 1013, 12:32-61, Fig. 10). We agree with Petitioner that
Gerhardt teaches the limitation, and credit Dr. Hart’s supporting testimony
(Ex. 1002 { 116) as it is consistent with Gerhardt’s disclosure. Id.

Petitioner asserts that a person of ordinary skill in the art would have
been motivated to combine Gerhardt and Bassman because both references
are directed to similar systems that operate in a similar manner which is
identifying and tracking a target from frame to frame using an image

processing system with a video input. Pet. 37 (citing Ex. 1013, 2:35-3:3,
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7:45-8:23; Ex. 1014, 2:39-54, 6:60-7:17; Ex. 1002 { 98). Petitioner also
alleges that Gerhardt identifies problems with identifying and tracking a
pupil “such as blinking, changing conditions, incorrect threshold setting,
setting the eye-tracking device to consider the wrong subset of pixels, etc.”
Id. at 38 (citing e.g., Ex. 1013, 10:18-11:24, 13:50-15:14, 16:1-10; 21:12-
18, Figure 13). Petitioner contends that although Gerhardt gives some
solutions for accurately locating the eye, Bassman provides explicit
instruction on improving target tracking by linking the position of the target
in a current frame to its position in a previous frame. Id. Petitioner avers
that a person of skill in the art would have been motivated to combine
Gerhardt and Bassman because “an explicit process for linking the target in
this manner would have resulted in greater reliability by limiting false
positives and being able to predict where the pupil is located even when the
user is blinking.” Id. at 38 (citing Ex. 1002  100). Petitioner also alleges
that the combination would have increased the processing speed of Gerhardt
by quickly eliminating some dark pixel blobs from consideration and the
eye-tracking system would not have needed to perform further analysis on
those portions. Id. at 38-39 (citing Ex. 1002 § 101). Additionally,
Petitioner contends that a person of ordinary skill would have expected the
combination of the references would yield predictable results because it
would have involved applying known techniques to similar systems. Id. at
37-38 (citing Ex. 1002 1 99).

We determine that Petitioner has demonstrated sufficient rationale for
the combination of Gerhardt and Bassman. We credit the testimony of Dr.
Hart that the addition of Bassman’s frame linking would improve Gerhardt,

for instance, by eliminating some dark pixel blobs from consideration so that
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the Gerhardt eye-tracking system would not have needed to perform further
analysis. The combination applies known techniques to similar systems and
would yield predictable results. KSR, 550 U.S. at 416 (“The combination of
familiar elements according to known methods is likely to be obvious when
it does no more than yield predictable results.”).

Having considered the complete record now before us, we determine
that Petitioner has provided sufficient evidentiary support that the prior art of
Gerhardt alone or the combination of Gerhardt and Bassman teach each
limitation of claim 1 and also has provided a sufficiently persuasive rationale
for combining the teachings of Gerhardt and Bassman.

Patent Owner disputes whether the asserted prior art teaches some
claim limitations. Patent Owner also disputes whether a person of skill in
the art would have combined Gerhardt and Bassman. We address these
issues in turn.

Patent Owner argues that the prior art does not teach the limitation of
“forming at least one histogram . . . said at least one histogram referring to
classes defining said target.” PO Resp. 53-54. Patent Owner bases this
argument on Gerhardt’s reliance on a complete set of all pixel data for the
area being included in the histogram in order to permit a later analysis of the
histogram. Id. at 54. Patent Owner further contends that Gerhardt does not
teach or suggest the formation of a histogram limited to pixels in a subset of
intensity values, spatial values, or any other values in classes defining the
target. Id.

We do not agree with Patent Owner’s arguments on this limitation.

As discussed supra Section 11.B, the adopted claim construction does not
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limit pixel data to classes defining the target only, nor, is the claim limited to
forming histogram limited to pixels in a subset of classes defining the target.

Patent Owner also argues that the prior art fails to teach the limitation
of “forming at least one histogram of the pixels in the one or more of a
plurality of classes in the one or more of a plurality of domains” because
there is “no suggestion of forming a histogram of the pixels in two or more
classes that are in two or more domains as required by the claim.” PO Resp.
55. We do not agree with this contention because, as discussed supra
Section I1.B, this claim term does not require that the formation of
histograms be in two of more classes in two of more domains.

Patent Owner also argues that the prior art fails to teach the claim
limitation of “forming the at least one histogram further comprises
determining X minima and maxima and Y minima and maxima of
boundaries of the target.” PO Resp. 55-56. This contention is premised on
Patent Owner’s proposed construction which would limit the forming of a
histogram to including the determination of the target boundaries, and we
have declined to adopt that construction.

Patent Owner additionally contends that Petitioner’s rationale to
combine Gerhardt and Bassman is inadequate. PO Resp. 64-69. Patent
Owner argues that Petitioner’s alleged basis for Gerhardt’s improvement
from Bassman’s teachings would be unnecessary because Gerhardt already
includes mechanisms for improving pupil tracking, differentiating eyebrows,
and using the location of targets from a prior frame is unnecessary. Id. at
64-67. Patent Owner alleges that introducing the computational complexity
of Bassman into Gerhardt to track the pupil based on past frame data is

unnecessary and would be avoided, and there is no need to introduce the
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additional computational complexity of Bassman into Gerhardt. Id. at 67—
68. Patent Owner further alleges that the image flow from Bassman would
not be applicable to Gerhardt because Bassman’s technique is for use with
dark groups representing vehicles and not to Gerhardt’s eye analysis. Id. at
69.

We are not persuaded by Patent Owner’s arguments. Patent Owner
essentially argues a potential offset of the advantages offered by the
combination compared to the possible disadvantages or that the
Improvements would be unnecessary. Petitioner’s assertions of offered
benefits by the combination are supported by Dr. Hart’s testimony (see EX.
1002 11 100, 101). There is no expert testimony provided by Patent Owner
concerning how a person of ordinary skill in the art would have compared
and weighed the advantages of the combination relative to the alleged
disadvantages, such as increased computational complexity.

Claim 3

Claim 3 recites a “process according to claim 1, wherein said image
processing system comprises at least one component selected from a
memory, a temporal processing unit, and a spatial processing unit.”

Ex. 1001, 26:53-56. Petitioner maps Gerhardt’s graphics card with
memory, as well as the memory of its computer, to the claimed “memory,”
and its use of running averages function as a “temporal processing unit.”
Pet. 46-48 (citing Ex. 1013, 13:29-37, 20:58-67, 22:27-32, 24:47-52, Fig.
3). Petitioner also contends that Bassman’s system contains a memory,
temporal processing unit, and spatial processing unit. Id. at 48-49. The
Petition identifies the memories in Bassman. Id. at 48 (citing Ex. 1014,
8:65-9:7, 9:64-67, Fig. 6). Bassman’s image and updating means is
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asserted to be analogous to a temporal process unit. Id. at 49 (citing Ex.
1014, 7:5-17). Petitioner argues that Bassman discloses a spatial processing
unit by its disclosure of an image flow estimator that permits objects to be
tracked over time. Id. (citing Ex. 1014, 7:5-17). We agree with Petitioner’s
contentions and the presented evidence as summarized.

Having considered the complete record now before us, we determine
that Petitioner has provided sufficient rationale to combine and sufficient
evidentiary support that Gerhardt and Bassman teach each limitation of
claim 3.

Patent Owner presents no arguments on the obviousness challenge to
claim 3, except for the arguments addressed as to claim 1, which we do not
find persuasive for the reasons discussed above. PO Resp. 53-56.

Therefore, based on the record before us, we determine that Petitioner
has shown by a preponderance of the evidence that claim 3 is unpatenable as
obvious over Gerhardt and Bassman.

Claims 4,5,and 6
Claim 4 depends from the process of claim 1, “wherein forming the at

least one histogram further comprises successively increasing the size of a
selected area until the boundary of the target is found.” Ex. 1001, 26:57-60.
Claim 5 depends from claim 4, “wherein forming the at least one histogram
further comprises adjusting a center of the selected area based upon a shape
of the target until substantially the entire target is within the selected area.”
Id. at 26:61-64. Claim 6 depends from claim 5, wherein “setting the X
minima and maxima and Y minima and maxima as boundaries in X and Y
histogram formation units such that only pixels within the selected area will

be processed by the image processing system.” Id. at 26:65-27:3.
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Petitioner contends that Gerhardt teaches that its system speed can be
improved “by limiting examination, and thus blob definition, to only a
portion of the full pixel image (say, a 320x240 or 220x160 pixel subset).”
Pet. 51 (quoting Ex. 1013, 21:1-11). Petitioner alleges that Gerhardt teaches
the limitation of claim 4, with the explanation “that when only a portion of
the full pixel image is considered and when pupil detection fails, ‘the size of
the active window can be incrementally increased until the pupil blob is
again successfully selected.”” 1d. (citing Ex. 1013, 21:1-18; see also Ex.
1002 § 125, pages 94-98 (claim 4 chart)). Bassman is not relied upon by the
Petitioner for teaching claim 4, except to the extent it depends from claim 1.

Claim 4 depends from claim 1, which recites that “[a] process of
tracking a target in an input signal implemented using a system comprising
an image processing system, . . . the process performed by said system
comprising, on a frame-by-frame basis.” Ex. 1001, 26:36—42 (emphasis
added). As discussed in the Decision on Institution, the determinative issue
Is whether Gerhardt teaches the claim 4 limitation of “successively
increasing the size of a selected area until the boundary of the target is
found,” as a part of forming the histogram on a “frame-by-frame basis.””
Dec. 15-18. More specifically, the Decision to Institute considered whether
a histogram is formed by increasing the size of a selected area until the
boundary of a target is found in a single frame. Id. at 18.

In its supplemental briefing, Petitioner contends that Patent Owner’s
arguments in the Preliminary Response concerning claim 4 hinge on the
view that the implicit construction of the claim term “wherein forming the at
least one histogram further comprises . ..” excludes “(i) any actions taken

before or after putting data in the histogram (creating the histogram), and (ii)
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any actions taken over multiple frames,” and this is not correct. Pet. Supp.
Reply 1-2.

Petitioner asserts that forming the histogram does not exclude actions
that occur before or after creating the histogram. Pet. Supp. Reply 2. Itis
also argued that Figures 21 and 22 increase the size of the selected area after
a histogram is selected and over several frames. Id. at 3-4 (citing Ex. 1001,
24:38-42, Figs. 1, 2). Petitioner contends that the 134 patent describes that
the size of the selected area is changed over multiple, successive frames,
referring to its disclosure that “[i]t will be appreciated that in the course of
tracking a target, the tracking box will be enlarged and reduced as
appropriate to maintain a track of the target, and is preferably adjusted on a
frame-by-frame basis.” Id. at 4 (citing Ex. 1001, 24:66-25:2) (emphasis by
Petitioner).

Petitioner goes on to argue that the *134 patent does not describe a
process where “the size of a selected area is being adjusted while a
histogram is being formed (i.e., simultaneous with data being placed in the
histogram),” and a construction where “exclud[ing] adjusting the selected
area’s size after a histogram is created and over multiple frames, is incorrect
for excluding the only disclosed embodiments of this process.” Pet. Supp.
Reply 5 (emphasis by Petitioner). Petitioner also asserts that the only
mechanism described in the *134 patent to allow a new histogram to be
created operates between frames. 1d. (citing Ex. 1001, 17:55-62 (describing
clearing memories between frames), 19:63-20:2 (describing memory

clearing and re-initialization for processing subsequent frames)).®

8 The issue of whether multiple histograms could be created based upon a
single frame under the *134 patent was further discussed at oral hearing. See
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Petitioner also contends that “[e]ven if increasing the size of the
selected area must occur within a single frame, Gerhardt discloses claim 4.”
Pet. Supp. Reply 6. Petitioner refers to Gerhardt’s teaching of forming “a
brightness histogram of an image frame,” selecting target pixels based on
brightness, and then successively enlarging the spatial region until the target
has been found. Id. at 7 (citing Ex. 1013, 9:40-61, 11:52-12:14, 12:32-61,
Figs. 5, 10).

We do not agree with Petitioner’s arguments. Petitioner conflates the
Issue with the construction of the term “wherein forming the at least one
histogram further comprises . . .” with the specific issue associated with
claim 4. As discussed supra Section 11.B, we have determined that the term
“wherein forming the at least one histogram further comprises determining
X minima and maxima and Y minima and maxima of boundaries of the
target” does not preclude creating a histogram, and then determining X
minima and maxima and Y minima and maxima of boundaries of the target
from that histogram. The issue for evaluation in claim 4 is not, however,
whether the “forming the histogram . ..” step is limiting as to the “wherein”
determination, but rather it is whether the steps are done on a “frame-by-
frame” basis. That is, whether the correct interpretation of claim 4 is that the
steps are performed on a single frame.

Our reading of the plain language of claim 4, together with claim 1, as

recited, is that the successive increase of the size of a selected area until the

Tr. 44-52. Petitioner further argued the view that once a frame scan is done
there is no way that the pixel data can be reprocessed to make new
histograms. Id. at 46:11-13.
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boundary of the target is found is done on a “frame-by-frame” basis, that is,
on asingle frame.
Petitioner directs us to, inter alia, Figure 21, reproduced below.

212
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Figure 21 is described in the 134 patent specification as follows:

Histograms are then formed by x and y histogram formation
units 28 and 29. In the example shown in FIG. 21, an
insignificant number of pixels would be identified as having
DP=1, since the selected area does not include the border of
target 218, so no histogram would be formed. The size of the
area under consideration is then successively increased,
preferably by a constant size K, so that in subsequent iterations,
the pixels considered would be in the box bounded by Xank,
Xgnk, Yank » Yeenk ;wWhere n is the number of the current
iteration.

This process is continued until the histogram formed by either
of histogram formation units 28 and 29 contains meaningful
information, i.e., until the box overlaps the boundary of the
target.

Ex. 1001, 24:25-38.

The specification goes on to state that “Once a target is locked onto,
the K may be reduced.” Ex. 1001, 24:65-66. The specification then states:
“It will be appreciated that in the course of tracking a target, the tracking box

will be enlarged and reduced as appropriate to maintain a track of the target,
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and is preferably adjusted on a frame-by-frame basis.” 1d. at 4 (citing

Ex. 1001, 24:66-25:2). Contrary to Petitioner’s ’s view, our reading of the
specification’s description of Figure 21 is that it does not state or suggest
that the process of successively increasing the size of a selected area until
the boundary of the target is found is done on multiple frames. Only in the
process of tracking, not in the determination of target limits, is there a
suggestion of multiple frames. And Figure 21 itself is depicted as a single
frame.

As discussed above, the language of claim 4, together with claim 1,
requires that the successive increase of the size of a selected area until the
boundary of the target is found is done on one frame. We are not persuaded
by Petitioner’s argument that we should not adopt the plain reading of the
claim because the only embodiments disclosed in the *134 patent process
histograms on a succession of frames. As stated above, the 134 patent’s
discussion on the process to find the boundary of the target as depicted in
Figure 21 is directed to the use of only one frame during the target boundary
finding. Further, the 134 patent discloses the storage of frame data in a
memory and the use of a matrix for the signal processing data for a frame
(Ex. 1001, 5:21-23, 13:8-30), which does not support Petitioner’s allegation
that the processes under the 134 patent could not be performed on one
frame because stored data would not be available for successive processing
on one frame under the 134 patent’s disclosures.

Accordingly, we interpret claim 4 to require that the successive
increase of the size of a selected area until the boundary of the target is

found be done in a frame-by-frame manner, that is, on one frame.
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In the Petition, Petitioner asserts that Gerhardt teaches the limitations
of claim 4, with the explanation: “when only a portion of the full pixel
Image is considered and when pupil detection fails, ‘the size of the active
window can be incrementally increased until the pupil blob is again
successfully selected.”” Pet. 51 (citing Ex. 1013, 21:1-18). As discussed in
the Decision on Institution (Dec. 15-18), Gerhardt discloses that the manner
in which this is done for blobs is similar to that disclosed for percentage
comparison tolerances. Ex. 1013, 21:12-18. Figure 16, depicting an
embodiment of the pupil location process, which includes the percentage

comparison tolerance, is reproduced below.
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CHEN RELAX TO RUNNING AVERAGES OF
PUPIL STATISTICS TO
CONSTRAINTS
CALCULATE DIFFERENCE ERROR

DIFFERENCE
ERROR <
TOLEEANCE

MISS = MISS + 1

MISS = MISS — 1

v

IF MISS = 0, THEN TIGHTEN
COMPARISON CONSTRAINTS

v

: STORE PUPIL
fig. 16 CENTER = CENTROID

31



IPR2017-01218

Patent 8,983,134 B2

In the related percentage comparison tolerance process depicted in Figure
16, above, if the blob characteristics do not meet required tolerances,
(“DIFFERENCE ERROR < TOLERANCE”), new eye images (frames) are
successively acquired. See id. at Fig. 16. The portions of Gerhardt that
Petitioner relies upon therefore require the use of multiple frames. Although
a histogram is formed as part of the process in the “Threshold Image” step
shown in Figure 16, Gerhardt does not teach increasing the size of a selected
area until the boundary of a target is found in one frame. Accordingly, this
evidence in not sufficient to teach the limitations of claim 4.

In Petitioner’s Supplemental Reply, Petitioner also relies on
Gerhardt’s teachings relating to the selection of target pixels based on
brightness and using a region-growing method to add adjacent pixels to
support the teaching of claim 4. Pet. Supp. Reply 6-7 (citing Ex. 1013,
9:40-61, 11:52-12:14, 12:32-61; Figs. 5, 10). However, the brightness
process disclosed in Gerhardt does not find the boundary of the target and is
not part of histogram formation. Accordingly, this evidence in not sufficient
to teach the limitations of claim 4.

Claims 5 and 6 depend, directly or indirectly, from claim 4. In light
of the insufficiency of the evidence demonstrating that the limitations of
claim 4 are taught by Gerhardt and Bassman, there is also insufficient
evidence of the teachings of the limitations of claims 5 and 6.

Based on the complete record before us, we determine that Petitioner
has not shown by a preponderance of the evidence that claims 4-6 are

unpatentable as obvious over Gerhardt and Bassman.
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E. Obviousness of Claims 3-6 over Gilbert,
Gerhardt, and Hashima

Petitioner contends that claims 3-6 are obvious over Gilbert,
Gerhardt, and Hashima. Pet. 55-80; Pet. Supp. Reply 7-8. To support its
contentions, Petitioner provides evidence and explanations as to how the
prior art teaches each claim limitation. Id. Petitioner also relies upon the
Hart Declaration (Ex. 1002) to support its positions. Patent Owner counters
that the prior art does not render claims 3—-6 obvious because the prior art
fails to teach or suggest some limitations of the claim and a person of
ordinary skill in the art would not have selected and combined the prior art.
PO Resp. 57-64, 69-71; PO Supp. Resp. 1-7.

We begin our discussion with a brief summary of the prior art, and
then address the evidence, analysis, and arguments presented by the parties.

1. Gilbert (Ex. 1005)

Gilbert relates to an object identification and tracking system, which
includes an image processing system having a video processor, a projection
processor, a tracker processor, and a control processor. Ex. 1005, 47-48.
Gilbert’s video processor receives a digitized video signal in which each
field consists of pixels. Id. at 48. Gilbert discloses that “[e]very 96 ns, a
pixel intensity is digitized and quantized into eight bits (256 gray levels),
counted into one of six 256-level histogram memories, and then converted
by a decision memory to a 2-bit code indicating its classification (target,
plume, or background.).” Id. Gilbert’s projection processor then uses pixels
identified as being part of the target to create x- and y-projections. Id. at 50.

Figure 4 of Gilbert is reproduced below.
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Fig. 4. Projection location technique.

Figure 4 of Gilbert depicts a Y-projection and X-projections of the
target. Ex. 1005, 51. Gilbert’s system uses these projections to determine
the center of the upper and lower portions of the target, and those points are
then used to determine the center of the target (Xc, Y¢). 1d. at 50-51.

2. Hashima (Ex. 1006)

Hashima relates to a system and method of recognizing and tracking a

target mark with a video camera. Ex. 1006, Abs. In Hashima, the target

mark can be a black circle with a white triangle as depicted in Figure 3, as
reproduced below.
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Figure 3, above, depicts Hashima’s target mark. Ex. 1006, 5:16.
Figure 6 of Hashima is reproduced below.

Y-PROJECTED HISTOGRAW

X-PROJECTED HISTOGRAM
FIG.6
Figure 6, above, depicts x- and y-projected histograms of a target
mark. Hashima describes creating these histograms by summing the number
of black pixels at each x- or y- location. Ex. 1006, 8:18-9:7. Hashima also
describes finding the central position of the detected mark as shown in
reproduced Figure 15 below.

16

ybi 124
N o 1A
R 104
A Pm
— Py
Yb2 b {
Ay AN
FIG.15
( b2

Figure 15, above, depicts a process of finding central position Pm of
the target mark. Hashima describes finding Pm (mx, my) using the
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equations (1) mx = (Xb1+Xb2)/2 and (2) my = (Yb1+YDb2)/2. Ex. 1006,
11:6-25.
3. Analysis
Independent Claim 1

Petitioner asserts that Gilbert, Hashima, and Gerhardt teach all the
limitations of independent claim 1. Pet. 59-63. As discussed above, supra
Section I.A, inter partes review was previously instituted for claim 1 of the
’134 patent over Gilbert and Hashima in the 353 IPR, and a Final Written
Decision issued finding that the teachings of the prior art were sufficient for
an obviousness determination. *353 Final Written Decision, 19-28.
Petitioner relies upon similar evidence and explanations in this Petition, and
adds reliance on Gerhardt’s teachings. Pet. 55-68. We adopt and
incorporate portions of the 353 Final Written Decision on the determination
of unpatentability of claim 1 as obvious over Gilbert and Hashima. See 353
Final Written Decision, 19-28, 33-35.

The Petition also relies upon Gerhardt for the “identifying the target”
step of claim 1, and as discussed supra Section 11.D, we have determined
that Petitioner has provided sufficient evidentiary support that Gerhardt
teaches this limitation of claim 1. See Ex. 1013, 9:39-61, 10:6-34, Figs. 4—
6.

Petitioner asserts that a person of ordinary skill in the art would have
been motivated to combine Gilbert, Gerhardt, and Hashima because the
references are directed to similar systems that operate in a similar manner,
and one of skill in the art would have recognized that Gerhardt’s and
Hashima’s inventions could improve a similar device, such as that in Gilbert,
in the same way. Pet. 55-56 (citing Ex. 1002 1 136, 137). Petitioner also
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contends that with known prediction of target trajectory, and in light of
Gilbert’s many computation steps with its techniques, one of ordinary skill
in the art would have looked to the techniques of Hashima or Gerhardt for
simpler and more efficient tracking. Id. at 57-59 (citing Ex. 1002 11 140-
143). More specifically, Petitioner contends that it would have been
recognized by a person of ordinary skill that Gerhardt uses intensity
histograms to identify a target and improves the identification functionality
with the use of an adaptive threshold technique, and a person of ordinary
skill in the art would have been motivated to incorporate this technique to
Gilbert to improve on processing speed while adjusting to varying lighting
conditions. Id. at 56-57 (citing Ex. 1002 1138; Ex. 1013, 9:62-10:5).
Petitioner also alleges that a person of ordinary skill in the art would have
expected the combination to yield a predictable result because it would have
involved applying known techniques to similar systems. Id. at 56 (citing EX.
1002 1 137). Additionally, it is argued that there was a reasonable
expectation of success that the combination would result in a more efficient
computational system. Id. at 59 (citing Ex. 1002 § 143).

We determine that Petitioner has demonstrated sufficient rationale for
the combination of Gilbert, Hashima, and Gerhardt. The *353 Final Written
Decision considered the combination of Gilbert and Hashima and
determined that there was sufficient persuasive rationale provided for their
combination. *353 Final Written Decision, 25-26. We have reviewed the
determination and its basis and adopt and incorporate the related portions of
the *353 Final Written Decision. Id. We also determine that Petitioner has
provided sufficiently persuasive rationale for combining the teachings of

Gerhardt to the combination of Gilbert and Hashima. We credit the
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testimony of Dr. Hart that the addition of Gerhardt’s adaptive threshold
technique would improve Gilbert, and this applies known techniques to
similar systems and would yield predictable results. KSR, 550 U.S. at 416
(“[t]he combination of familiar elements according to known methods is
likely to be obvious when it does no more than yield predictable results.”).

Having considered the complete record now before us, we credit Dr.
Hart’s testimony, and we determine that Petitioner has provided sufficient
evidentiary support that the prior art teaches each limitation of claim 1 and
also has provided a sufficiently persuasive rationale for combining the
teachings of Gilbert, Gerhardt, and Hashima.

Patent Owner argues that the prior art fails to teach some of the
limitations of claim 1. See PO Resp. 57-61. The majority of the arguments
are based upon Patent Owner’s proposed construction of some of the
claimed limitations, which we decline to adopt. Id.; see also Section I1.B.
Patent Owner also asserts that Gilbert fails to teach the “identifying the
target” limitation. This issue was addressed in the 353 IPR Decision, and
consistent with that Decision, we agree that the Petitioner has demonstrated
that Gilbert teaches this limitation, as well as Hashima. See 353 Final
Written Decision, 26-27.

Patent Owner argues that a person of ordinary skill in the art would
not have combined Gerhardt, Gilbert, and Hashima, and the rationale to
combine the references is insufficient. PO Resp. 61-64, 69-71. Patent
Owner asserts that Petitioner’s rationale to combine ignores the myriad of
choices available to a person of ordinary skill in the art, the Petitioner’s
analysis is superficial, and impermissible hindsight is employed. Id. at 61—

64. It is also asserted that it was not known whether the combination of
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techniques would be successful. Id. at 62-63. Patent Owner argues that a
person of skill in the art would not have looked to apply the techniques of
Hashima, which were adapted for an easier case with high contrast black and
white, to the “noisier” environment of Gilbert. 1d. at 70-71. Patent Owner
asserts that a person of ordinary skill in the art would not have sought to
combine Gerhardt with Gilbert because Gilbert disfavors the consideration
of endpoints, and Gerhardt’s threshold method would not be applicable to
Gilbert. 1d. at 70-72. Further, Patent Owner contends that the importation
of a single—centroid approach of Hashima or Gerhardt is incompatible with
Gilbert because it does not provide sufficient information for the precise
determinations of the orientation of a target. Id. at 70.

Patent Owner’s arguments include those directed to alleged
incompatibilities among the references. The operative issue is whether a
person of ordinary skill would be discouraged from following the path set
out in the references or where the reference’s disclosure would be unlikely
to be productive of the result sought. See In re Gurley, 27 F.3d 551, 553
(Fed. Cir. 1994); In re Gordon, 733 F.2d 900, 902 (Fed. Cir. 1984).
Petitioner’s assertions of the support for the combination and the offered
benefits in the view of one of ordinary skill in the art are supported by Dr.
Hart’s testimony (see Ex. 1002 {{ 135-143). On these issues Patent Owner
provides only attorney argument concerning the conclusions on alleged

incompatibility.® Patent Owner’s assertions also include that it was not

° Patent Owner provides some limited citations to the deposition testimony
in the "353 IPR of its expert, Dr. Alan C. Bovik, regarding Gilbert, but there
IS no testimony proffered on the views of a person of ordinary skill regarding
the combination of the prior art. PO Resp. 71 (citing Ex. 2012, 145:5-146:5,
147:17-149:21). This testimony appears to be related to Dr. Bovik’s
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known whether the combination of techniques would be successful. The
legal requirement is a skilled artisan would have had a reasonable
expectation of success in the combination of the prior art. Procter &
Gamble Co. v. Teva Pharms. USA, Inc., 566 F.3d 989, 994 (Fed. Cir. 2009)
(citing Pfizer, Inc. v. Apotex, Inc., 480 F.3d 1348, 1361 (Fed. Cir. 2007)).
Dr. Hart also provides testimony in support of the expected success—a
person of ordinary skill in the art would have also expected the combination
to yield a predictable results, and a reasonable expectation of success for the
combination to produce a more efficient computation system. Ex. 1002

11 137, 143.

We do not find Patent Owner’s arguments persuasive, and as
discussed above, we find Petitioner’s support of the rationale to combine the
prior art to be sufficient in light of the benefits offered, with the reasoning
supported by expert testimony (Ex. 1002). See KSR, 550 U.S. at 417 (“[1]f a
technique has been used to improve one device, and a person of ordinary
skill in the art would recognize that it would improve similar devices in the
same way, using the technique is obvious unless its actual application is
beyond his or her skill.”).

Claim 3

In its obviousness challenge to claim 3, Petitioner argues that Gilbert
teaches the use of a “control processor,” a “tracker processor,” a “projection
processor,” and a “video processor,” and includes “memory, a temporal
processing unit, and a spatial processing unit” as claimed. Pet. 69-71.

Petitioner relies on Figure 1 of Gilbert, reproduced below.

understanding of Gilbert’s use in tracking high speed targets, which was an
Issue addressed in the 353 IPR. See ’353 Final Written Decision 27.
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Fig. 1. RTV tracking system.

As identified in Figure 1 of Gilbert, above, Petitioner maps the “tracer
processor” to a “temporal processing unit.” Pet. 70—-71 (citing Ex. 1005, 52—
54). Gilbert’s tracking system includes video processor, and Petitioner
identifies several memories used in Gilbert. Id. at 70 (citing Ex. 1005, 48—
50).

Petitioner also maps Gerhardt’s graphics card with memory or the
memory of its computer to the claimed “memory,” and its use of running
averages function is equated to the “temporal processing unit.” Pet. 71-73.

Having considered the complete record now before us, we determine
that Petitioner has provided sufficient rationale to combine and sufficient
evidentiary support that Gilbert, Gerhardt, and Hashima teach each
limitation of claim 3.

Patent Owner presents no additional arguments on the obviousness

challenge to claim 3, except for the arguments addressed as to claim 1,
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which we do not find persuasive for the reasons discussed above. PO Resp.
57-61.

Therefore, based on the complete record before us, we determine that
Petitioner has shown by a preponderance of the evidence that claim 3 is
unpatenable as obvious over Gilbert, Hashima, and Gerhardt.

Claims 4,5 and 6

In addition to Gerhardt’s alleged teaching of the elements of claim 4,

which we addressed, supra Section 11.D, Petitioner also relies upon the
disclosures in Gilbert and Hashima for their respective teachings of the
limitations of claim 4. See Pet. 73-75. The Petition relies upon Gilbert’s
disclosure that the selected size of its “tracking window” may be made
“larger” for the teaching of the claim 4 limitation. 1d. at 73-74 (citing Ex.
1005, 52; Ex. 1002 § 170, pages 163-165 (claim 4 chart)). In the
alternative, Petitioner asserts that Hashima discloses increasing a window
area around a target, with alleged recalculation of target and window
locations using histograms, as follows:

When the target mark 10 starts to be tracked, the window is
established using the projected histogram information obtained
when the target mark image is recognized. When the target
mark 10 is subsequently tracked, the window [44] is established
using new projected histogram information obtained upon each
measurement made by the camera 20.

Ex. 1006, 14:29-34.
Petitioner refers to Figure 23 of Hashima where window 44 acts

as a mask, with only the pixels inside that window considered during
histogram formation. Pet. 75 (citing Ex. 1006, 14:4-28; Ex. 1002

11 173-174). Petitioner alleges that “[b]ecause the size and position of
the Hashima’s window 44 is determined by the size of the target . . . the
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window size increases as the size of the target in the image increases
[and] a person of ordinary skill in the art [POSA] would have recognized
that the size of the window (the selected area) is successively increased
until the boundary of the target is found.” 1d. (citing Ex. 1002 174, see
also pages 169-170 (claim 4 chart)).

Neither Petitioner nor Patent Owner address the issue of Gilbert or
Hashima’s alleged teaching of the limitations of claim 4 in supplemental
briefing.

Based upon the record, we find that the Petition lacks sufficient
evidence to demonstrate that the prior art teaches the limitations of claim
4.

As discussed above, supra Section I1.D, we determined that the
evidence and explanation provided in the Petition is insufficient to
demonstrate that Gerhardt teaches claim 4.

For Gilbert, the portion that the Petition relies on states that its
tracking window may be “made larger,” where the size of that window is
computed “on the basis of the size and shape” of the target image. See EX.
1005, 52. However, although Gibert reaches making a tracking window
larger, and the size of the tracking window can be changed based on the
target image size and shape, this evidence fails to demonstrate sufficiently
that Gilbert teaches that the size of a selected area is increased until the
boundary of the target is found in a frame in histogram formation.

Hashima’s Figure 23, reproduced below, depicts the steps used for
tracking windows. Ex. 1006, 13:64-14:34.
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Figure 27, above, depicting the steps used for tracking windows, shows that
the “X- AND Y- PROJECTED HISTOGRAMS” (step S25) are determined
earlier than “SIZE FOR NEXT MEASUREMENT” (step S31), therefore,
the window is established based on already-formed histograms and not a
part of “forming the at least one histogram” as claimed. See Ex. 1006,
14:29-34. Accordingly, Petitioner, fails to demonstrate sufficiently that
Hashima teaches that the size of a selected area is increased until the

boundary of the target is found in a frame in the formation of histograms.
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Claims 5 and 6 depend, directly or indirectly, from claim 4. In light
of the insufficiency of the evidence to demonstrate that the limitations of
claim 4 are taught by Gilbert, Hashima, and Gerhardt, there is also
insufficient evidence of the teachings of the limitations of claims 5 and 6.
Accordingly, based on the record before us, we determine that
Petitioner has not shown by a preponderance of the evidence that claims 4—-6

are unpatenable as obvious over Gilbert, Hashima, and Gerhardt.

1. CONSTITUTIONALITY ISSUE
Patent Owner objects to the constitutionality of this inter partes
review. PO Resp. 3 (citing Oil States Energy Services, LLC v. Greene’s
Energy Group, LLC, No. 16-712 (U.S. Nov. 23, 2016, cert. granted June 12,
2017)). However, on April 24, 2018, the U.S. Supreme Court held that
“Inter partes review does not violate Article 11l or the Seventh Amendment”
of the Constitution. Oil States Energy Servcs., LLC v. Greene’s Energy
Grp., LLC, 138 S. Ct.1365 (2018). Therefore, Patent Owner’s argument is
moot.
V. CONCLUSION
Petitioner has demonstrated by a preponderance of the evidence that:
A. Claim 3 is unpatentable as obvious over Gerhardt and
Bassman; and
B. Claim 3 is unpatentable as obvious over Gilbert, Gerhardt,

and Hashima.

I. ORDER
Accordingly, it is:
ORDERED that claim 3 of the 134 patent is unpatentable;
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FURTHER ORDERED that claims 4—6 have not been shown to be
unpatentable; and

FURTHER ORDERED that, because this is a Final Written Decision,
parties to the proceeding seeking judicial review of the decision must

comply with the notice and service requirements of 37 C.F.R. § 90.2.
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John Kappos

Nick Whilt

Brian M. Cook

Marc Pensabene
Clarence Rowland
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jkappos@omm.com
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mpensabene@omm.com
crowland@omm.com

PATENT OWNER:

Chris J. Coulson

Michael Zachary (pro hac vice)
Lauren N. Robinson

Craig Y. Allison

BUNSOW DE MORY LLP
ccoulson@bdiplaw.com
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