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I. INTRODUCTION

Pursuant to 37 C.F.R. § 42.120, Patent Owner Perceptive Automata LLC
(“Perceptive”) submits this Response to the Petition for Inter Partes Review
(“Petition”) filed by Tesla, Inc. (“Tesla”) challenging claims 1-19 of U.S. Patent No.
11,753,046 (the “’046 patent”) (Ex. 1001).

The Petition presents five grounds of obviousness, one based on a single
reference (International Publication No. W02014/210334 (“Cox”) (Ex. 1007)),
three primarily based on Cox, and one based on U.S. Patent Application Publication
No. 2017/0099200 (“Ellenbogen™) (Ex. 1004) and U.S. Patent Application
Publication No. 2016/0162456 (“Munro”) (Ex. 1006).

Cox discloses processes whose aim is to improve machine learning models
for recognizing faces in images. In contrast, the *046 patent claims concern processes
and systems for a different application of machine learning—specifically, predicting
what road users (motorists, bicyclists, pedestrians, etc.) will do when navigating
streets with an autonomous vehicle. As discussed below, Cox does not teach several
elements of the challenged claims—most notably the requirements of generating and
predicting “summary statistics describing the state of mind of the user in [an]
image”—which is significant for the 046 patent’s autonomous driving applications
but not for face detection. While Tesla and its expert (inconsistently) point to myriad

features of Cox as allegedly being summary statistics, each theory fails, which is
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fatal to all of Tesla’s Cox-based obviousness grounds. Tesla’s Cox-based grounds
have additional shortcomings, including failure to properly consider the Graham
factors and lack of motivation to combine Cox with the other references.

Tesla’s Ellenbogen-Munro ground has similar deficiencies. Munro concerns
natural language processing of documents, not any type of machine learning relating
to images (for autonomous driving or otherwise). Despite Munro’s focus on a
different field, Tesla incorrectly relies on its response aggregation process as
supposedly teaching “summary statistics describing the state of mind of the user in
[an] image”—an argument just as weak as it sounds on its face. Munro’s different
focus also means that a POSITA would not have been motivated to combine it with
Ellenbogen.

Finally, Tesla attempts to argue that many limitations of the challenged claims
should not be given patentable weight in the invalidity analysis under the printed
matter doctrine. Tesla’s arguments come woefully short on both the law and the facts
and should be rejected.

Given these flaws in Tesla’s theories, the Board should conclude that

challenged claims 1-19 are not unpatentable.
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II. THE 046 PATENT AND THE CHALLENGED CLAIMS
A. Overview of the 046 Patent

The inventions disclosed and claimed in the 046 patent generally relate to
systems, computer-implemented methods, and computer readable media associated
with controlling autonomous vehicles by “judging the behavior of people near a
vehicle in a way that more closely resembles how human drivers would judge the
behavior.” Ex. 1001 at 3:58-60. The ’046 patent discloses an implementation for
achieving this result by obtaining responses to images displaying road scenes to
determine a road user’s “state of mind—e.g. that a pedestrian is likely to cross the
street or that an oncoming vehicle is unlikely to be willing to yield to the vehicle
containing the sensor if the vehicle containing the sensor needs to turn.” Id. at 10:34-
53. The images of road users (e.g., motorists, cyclists, pedestrians) in a road scene
can be captured by the autonomous vehicle and sent to a remote location for
obtaining responses and training a model. /d. at 7:56-8:14. Training dataset(s)
comprising summary statistics of the responses by human labelers are used to train
a learning based model so that the learning based model can predict whether a road
user in a new image has a given “state of mind.” /d. at 10:34-53. “The trained model
or algorithm makes a prediction of what a pedestrian or other person shown in the
‘live data’ would do based on the summary statistics and/or training labels . . . .” Id.

at 7:32-35. “The predictions produced by the trained model comprise a set of
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predictions of the state of mind of road users that can then be used to improve the
performance of autonomous vehicles, robots, virtual agents, trucks, bicycles, or
other systems that operate on roadways by allowing them to make judgments about
the future behavior of road users based on their state of mind.” /d. at 7:32-35.

B. Claim Overview

Independent claims 1, 8, and 15 are reproduced below:

Claim 1 Limitations

1[pre] A computer-implemented method comprising:

1[a] storing a plurality of images, each image displaying one or more
users;
1[b] generating training data from the plurality of images, the generating

comprising, for each image:

1[b-1] sending the image to a plurality of human observers, each human
observer presented with a request to answer a question about a state
of mind of a user in the image,

1[b-ii] receiving, from each of the plurality of human observers, a response
representing a judgment by the human observer of the state of mind
of the user in the image,

1[b-11i] | generating summary statistics describing the state of mind of the user
in the image based on the received responses from the plurality of
human observers, and

1[b-1v] storing the summary statistics in association with the image as part
of the training data;
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training a model using the training data, the model configured to
receive an input image showing a user and predict summary statistics
describing a state of mind of the user in the input image; and

1[d]

executing the trained model to predict a state of mind of a user in a
new image.

Claim 8

Limitations

8[pre]

A non-transitory computer readable storage medium storing
instructions that when executed by one or more processors, cause the
one or more processors to perform steps comprising:

storing a plurality of images, each image displaying one or more
users;

8[b]

generating training data from the plurality of images, the generating
comprising, for each image:

8[b-i]

sending the image to a plurality of human observers, each human
observer presented with a request to answer a question about a state
of mind of a user in the image,

8[b-ii]

receiving, from each of the plurality of human observers, a response
representing a judgment by the human observer of the state of mind
of the user in the image,

8[b-iii]

generating summary statistics describing the state of mind of the user
in the image based on the received responses from the plurality of
human observers, and

storing the summary statistics in association with the image as part
of the training data;

training a model using the training data, the model configured to
receive an input image showing a user and predict summary statistics
describing a state of mind of the user in the input image; and

executing the trained model to predict a state of mind of a user in a
new image.
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Claim 15

Limitations

15[pre]

A computing system comprising:
one or more processors; and

a non-transitory computer readable storage medium, storing
instructions that when executed by the one or more processors, cause
the one or more processors to perform steps comprising:

15[a]

storing a plurality of images, each image displaying one or more
users;

15[b]

generating training data from the plurality of images, the generating
comprising, for each image:

15[b-i]

sending the image to a plurality of human observers, each human
observer presented with a request to answer a question about a state
of mind of a user in the image,

15[b-ii]

receiving, from each of the plurality of human observers, a response
representing a judgment by the human observer of the state of mind
of the user in the image,

15[b-iii]

generating summary statistics describing the state of mind of the user
in the image based on the received responses from the plurality of
human observers, and

15[b-iv]

storing the summary statistics in association with the image as part
of the training data;

15][c]

training a model using the training data, the model configured to
receive an input image showing a user and predict summary statistics
describing a state of mind of the user in the input image; and

15[d]

executing the trained model to predict a state of mind of a user in a
new image.
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III. LEVEL OF ORDINARY SKILL

Tesla alleges that a POSITA in the field of the 046 patent as of July 5, 2017
would have had “would have had at least: (1) a bachelor’s degree in electrical
engineering, computer engineering, computer science, or equivalent course work,
with three years of work experience in computer vision, autonomous vehicles, and/or
machine learning; or (2) a master’s degree in electrical engineering, computer
engineering, computer science, or equivalent course work, with a focus in computer
vision, autonomous vehicles, and/or machine learning.” Pet. 12-13; see also Ex.
1003, 9 63. Neither Perceptive nor its expert (Dr. Saber) dispute this definition for
purposes of resolving this IPR proceeding. Ex. 2039, q 53.

Notably, Tesla does not allege that its expert (Dr. Janét) meets this definition,
nor does Dr. Janét opine that he does. See Pet.; Ex. 1003. As such, Tesla has not
established that Dr. Janét was a POSITA at the relevant time for purposes of this
proceeding and thus his opinions should not be given consideration. See, e.g.,
Kyocera Senco Indus. Tools Inc. v. Int’l Trade Comm’n, 22 F.4th 1369, 1377-78
(Fed. Cir. 2022) (finding abuse of discretion when ALJ admitted “testimony on any
issue that is analyzed through the lens of”” a POSITA when expert did not qualify as
POSITA). In contrast, Dr. Saber not only meets this definition today, but he also met

it in the July 2017 timeframe. Ex. 2039, 4 53.
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IV. CLAIM CONSTRUCTION

The term “user” recited in the challenged claims of the ’046 patent should be
construed to mean “road user (e.g., motorist, bicyclist, pedestrian).”

The claims frequently recite images displaying a “user” and the state of mind
of a “user.” See, e.g., Ex. 1001 at claim 1 (“each image displaying one or more

99 ¢¢

users,” “a state of mind of a user in the image,

99 ¢¢

training a model using the training
data, the model configured to receive an input image showing a user and predict
summary statistics describing a state of mind of the user in the input image,” and
“executing the trained model to predict a state of mind of a user in a new image”).
The specification makes clear that the claimed “user” in the context of images
and a state of mind is a “road user (e.g., motorist, bicyclist, pedestrian).” See, e.g.,
id. at Abstract (“A computing device receives an image and a video segment of a
road scene . . . response data is received, which includes at least one of an action and
a likelihood of the action corresponding to another participant in the road scene.”),
3:58-60 (“Systems and methods are described for judging the behavior of people
near a vehicle in a way that more closely resembles how human drivers would judge
the behavior.”), 3:61-65 (“human observers[] view sample images of people (such
as pedestrians) near streets and/or vehicles and indicate or are measured for their
understanding of how they believe the people will behave”), 6:41-47 (“the statistics

stored in the database 110 cover a large set of images of people on or near roads . . .
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such as pedestrian, driver, motorcyclist, bicyclist, scooter driver, self-balancing
scooter rider, unicyclist, motorized wheelchair user, skateboarder, or others”), 7:18-
21 (“the prediction engine 114 uses the trained model from the model training
system 112 to predict the actual, ‘real-world’ or ‘live data’ behavior of people on or
near a road”), 7:44-50 (“The predictions produced by the trained model comprise a
set of predictions of the state of mind of road users that can then be used to improve
the performance of autonomous vehicles, robots, virtual agents, trucks, bicycles, or
other systems that operate on roadways by allowing them to make judgments about
the future behavior of road users based on their state of mind.”), 9:48-50 (“The
judgment that the human observer makes is an evaluation of the state of mind of a
road user depicted in the derived stimulus.”), 10:37-41 (“the pictured human road
user has a given state of mind—e.g. that a pedestrian is likely to cross the street or
that an oncoming vehicle is unlikely to be willing to yield to the vehicle containing
the sensor if the vehicle containing the sensor needs to turn.”), 12:36-38 (“FIG. 9. is
a flowchart showing a process of predicting the state of mind of road users using a
trained learning algorithm.”), 13:50-54 (“The models described above can be
implemented as a real-time module that makes predictions of road user behavior
based on input from cameras or other sensors installed on a car 1000.”). There is no
disclosure in the 046 patent about the state of mind of a person that is not a road

user. See generally id. Indeed, the title of the 046 patent is “System and Method of
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Predicting Human Interaction with Vehicles,” which refers to a predicting the state
of mind of a road user. A POSITA reading the challenged claims in light of the
specification would clearly understand the claimed “user” to mean a “road user (e.g.,
motorist, bicyclist, pedestrian).” Petitioner does not present any constructions for
this term or for any other term. See Pet. at 13.

The Board need not construe any other claim terms in a particular manner to
conclude that the challenged claims are not unpatentable. See Wellman, Inc. v.
Eastman Chem. Co., 642 F.3d 1355, 1361 (Fed. Cir. 2011) (claims “need only be
construed ‘to the extent necessary to resolve the controversy’”).

V. APPLICABLE LEGAL STANDARDS
A. Tesla’s Burden

As the petitioner, Tesla bears the burden of showing the unpatentability of the
challenged claims by a preponderance of the evidence. See 35 U.S.C. § 316(e). This
burden never shifts to Perceptive. See Harmonic Inc. v. Avid Tech., Inc., 815 F.3d
1356, 1363 (Fed. Cir. 2016) (“[ T]he Petitioner has the burden from the onset to show
with particularity why the patent it challenges is unpatentable.”); Amazon Web
Services, Inc. v. Saint Regis Mohawk Tribe, IPR2019-00103, Paper 22 at 17 (PTAB
May 10, 2019) (“The burden is on Petitioner, not the Board, to specify with
particularity how [the prior art] teaches [various claimed features].”); Liberty Mut.

Ins. Co. v. Progressive Cas. Ins. Co., No. CBM2012-00003, Paper 8 at 14-15
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(P.T.A.B. Oct. 25, 2012) (representative) (“[1]t is the responsibility of the Petitioner
to clearly articulate [the proposed combination].”); 37 C.F.R. §§ 42.22(a)(2),
42.104(b)(4). The Petition must provide an understandable explanation of the
element-by-element specifics of the patentability challenges. See 35 U.S.C. §
312(a)(3); 37 C.F.R. §§ 42.22(a)(2), 42.104(b)(3)-(4).

B.  Obviousness in IPR Proceedings

Each of Tesla’s grounds relies on obviousness. Section 103 of the Patent Act
provides that “[a] patent may not be obtained . .. 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.” 35 U.S.C. §
103(a). If a single element of the claim is absent from the prior art, the claim cannot
be considered obvious. See CFMT, Inc. v. YieldUp Int’l Corp., 349 F.3d 1333, 1342
(Fed. Cir. 2003) (“[O]bviousness requires a suggestion of all limitations in a claim.”)
(citing In re Royka, 490 F.2d 981, 985 (C.C.P.A. 1974)); In re Rijckaert, 9 F.3d
1531, 1534 (Fed. Cir. 1993) (reversing obviousness rejection where prior art did not
teach all claim limitations)).

Further, “[b]ecause an inter partes review may only be requested ‘on the basis
of prior art consisting of patents or printed publications,’ . . . expert testimony cannot

take the place of disclosure from patents or printed publications.” See OFFICE
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PATENT TRIAL PRACTICE GUIDE at § 1.G. “In other words, expert testimony may
explain ‘patents and printed publications,’ but is not a substitute for disclosure in a
prior art reference itself.” Id.; see In re Kahn, 441 F. 3d 977, 988 (Fed. Cir. 2006)
(“[R]ejections on obviousness grounds cannot be sustained by mere conclusory
statements; instead, there must be some articulated reasoning with some rational
underpinning to support the legal conclusion of obviousness”).

C. The Graham Factors in IPR Proceedings

Obviousness is resolved on several factual determinations including: (1) the
scope and content of the prior art, (2) any differences between the claimed subject
matter and the prior art, and (3) the level of ordinary skill in the art. See Graham v.
John Deere Co., 383 U.S. 1, 17-18 (1966). These factors provide the threshold
“background” for the obviousness determination, and without undertaking an
analysis of the Graham factors, a proper obviousness determination cannot be made.
Id. at 18 (“Under § 103, the scope and content of the prior art are to be determined;
differences between the prior art and the claims at issue are to be ascertained; and
the level of ordinary skill in the pertinent art resolved. Against this background, the
obviousness or nonobviousness of the subject matter is determined.”) (emphasis
added).

In view of this clear Supreme Court precedent, it is not surprising that [PR

petitions “must address the Graham factors.” Eizo Corp. v. Barco N.V., No.
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IPR2014-00358, Paper 11 at 29-30 (P.T.A.B. July 23, 2014) (citing Graham, 383
U.S. at 17-18). For example, the Board faulted the petitioner in Eizo for failing to
identify the differences between the claimed subject matter and the prior art. Id. at
29-30. In particular, the Board found insufficient the petitioner’s “conclusory
assertion” that “[t]Jo the extent [the first reference] may not explicitly teach” the
limitation, the second reference “explicitly teaches this limitation.” Id. at 30. The
Board explained that “such an assertion fails to resolve the exact differences sought
to be derived from” the second reference. /d. (finding that petitioner had not shown
a reasonable likelihood of prevailing on that ground). Other Board decisions have
reached the same result. See, e.g., Moses Lake Indus., Inc. v. Enthone, Inc., No.
[PR2014-00246, Paper 6 at 17 (P.T.A.B. June 18, 2014); eBay, Inc. v. Paid, Inc.,
No. CBM2014-00125, Paper 15 at 21 (P.T.A.B. Sept. 30, 2014).

VI. THE CHALLENGED CLAIMS ARE NOT UNPATENTABLE UNDER
GROUND 1

The Petition challenges claims 1-19 of the 046 patent as obvious over Cox
alone. See Pet. 13-34. However, as discussed in detail below, the challenged claims

are not unpatentable in view of Cox alone not only because Cox fails to teach several
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elements of the challenged claims, but also because Tesla failed to consider the
Graham factors in the Petition.!

A. Cox

Cox generally describes processes for improving machine learning systems
for face detection in images. Ex. 1007, [0002] (describing “a machine-learning
system trained to decide whether a face is present in an image will be given set of
human-generated ‘ground truth’ labels that signal whether a human judged the image
to contain a face or not”); see also id. (“In this case, the job of the machine-learning
system is to emit analogous labels (for example, ‘face present’ and ‘face not
present’) in response to new, previously unseen images.”). Cox uses this diametric
“face present”/“face not present” example throughout its disclosure. /d. at [0002],
[0008], [0010], [0012], [0013], [0016], [0017], [0026], [0029], [0033], [0039]-
[0048], [0050], [0052]-[0056], Figs. 5, 6, 7,9, 10, 11, 12 (all describing using Cox’s

disclosure for face detection).

' In discussing the elements of the challenged claims that Cox does not disclose,
Patent Owner references the Petition’s allegations for claim 1, because Tesla’s
allegations for the corresponding elements of claims 8 and 15 merely refer back to

its allegations for claim 1. See Pet. 31-34.
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Cox explains that a limitation of machine learning at the time was “the
unavailability of labeled data; it is difficult to provide an algorithm with enough
labeled training data to achieve optimal performance.” Id., [0003]. As Cox explains,
“[w]ithout sufficiently large datasets, machine-learning algorithms tend to ‘overfit’
the data, adapting to spurious structure present in the training set that is not
representative of the larger distribution of all examples in the real world.” /d.

To address this, Cox describes using “psychometric data” as an input in the
machine learning system, in addition to the human annotations of the image. See id.
at [0005]-[0010]. This psychometric data includes information about how long the
human viewed the image before providing his or her response. See id. As Cox
describes, this information can be used to determine the degree of “penalization” for
misclassifying the image (i.e., indicating that the image contains a face when it does
not, or vice versa), because “greater penalties may be introduced for
misclassification . . . of examples that are easily classified by humans” and “lesser
penalties may be introduced for misclassification of examples that are relatively
more difficult for humans to classify.” See id., [0005]. These penalties are used in a
“human-weighted loss function” to train the model, with the aim of improving its

accuracy. See id., [0005]-[0010].
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B.  Cox Does Not Teach “user”/“users”

Elements [a], [b-1], [b-ii], [b-iii], [c], and [d] of each challenged independent
claim recite a “user” or “users.” As discussed above, the Board should construe
“user” to mean “road user (e.g., motorist, bicyclist, pedestrian).” See Section IV.
Nothing in Cox teaches the claimed “user” under this construction. Ex. 2039, 99 71-
73. Instead, the images described in Cox are of faces, and nowhere does Cox teach
that those faces are those of a road user (e.g., motorist, bicyclist, pedestrian). See,
e.g., Ex. 1007, [0007]-[0010]; Ex. 2039, q 73. Nowhere does the Petition allege that
any of the images in Cox are of road users. See Pet. 13-34; Ex. 2039, q 73. Cox
therefore fails to teach the claimed “user”/““users.”

C. Cox Does Not Teach “generating summary statistics describing the

state of mind of the user in the image based on the received
responses from the plurality of human observers”

Nothing in Cox teaches elements 1[b-iii], 8[b-iii], or 15[b-iii], which each
require “generating summary statistics describing the state of mind of the user in the
image based on the received responses from the plurality of human observers.” The
Petition alleges that several features of Cox meet the claimed “summary statistics,”

but as explained below, each of those theories fails.

Psychometric Data: The Petition first alleges that Cox’s psychometric data
constitutes “summary statistics.” Pet. 20-21. However, as Cox makes clear, its

psychometric data “characterizes the annotation of the training objects by the
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annotators” ([0018]) and that “may include or consist essentially of (i) response time
for classifying one or more features, (i1) accuracy of feature classification, and/or
(ii1) presentation time of one or more training objects.” Ex. 1007, [0008]; see also
id., [0010], [0018], [0029]. None of those items (response time, accuracy, or
presentation time) “describ[e] the state of mind of the user in the image” in any way.
Ex. 2039, 9 77.

The Petition alleges that “Cox discloses generating ‘psychometric data’ . . .
describing the emotions of a user in a sample training image.” Pet. 20. But that is
inaccurate. Annotators’ response times and accuracy do not “describ[e] the emotions
of a user in a sample training image” (id.), nor does the presentation time of the
training object (i.e., the image) to the annotator. Ex. 2039, 9 77.

Tesla’s expert declaration adds nothing here, as its expert merely regurgitates
the Petition’s allegations. Compare Pet. 20-21 with Ex. 1003, 4 77. See Xerox Corp.
v. Bytemark, Inc., IPR2022-00624, Paper 12 at 5 (P.T.A.B. Feb. 10, 2023) (affirming
Board’s decision to “giv[e] little weight to Petitioner’s expert because the expert
declaration merely offered conclusory assertions without underlying factual support
and repeated, verbatim, Petitioner’s conclusory arguments”); In re Ethicon, Inc., 844
F.3d 1344, 1348, 1352 (Fed. Cir. 2017) (concluding that the Board properly gave
“little weight” to conclusory expert testimony of objective indicia); TQ Delta, LLC

v. Cisco Sys., 942 F.3d 1352, 1359 (Fed. Cir. 2019) (“This court’s opinions have
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repeatedly recognized that conclusory expert testimony is inadequate to support an
obviousness determination on substantial evidence review”).

Item-response curves: The Petition next alleges that Cox’s item-response

curves constitute the claimed summary statistics. Pet. 22. Cox’s only description of
“item-response curves” is that they are a “well-known technique[] . . . for measuring
human performance,” that they measure “how consistent are judgment across a
population,” and that “psychometric data may be displayed to analyze, e.g., response
time per annotator.” Ex. 1007, [0006], [0029]; see also Fig. 3. As Cox’s Figure 3
shows, item-response curves plot the respondents’ ability and accuracy of their
responses. 1d., Fig. 3; Ex. 2039, 4 84; Ex. 2041, Fig. 1. [tem-response curves do not
“describ[e] the state of mind of the user in the image.” Ex. 2039, 99 82-85.

Here too, Tesla’s expert declaration adds nothing, as Dr. Janét merely
regurgitates the allegations in the Petition. Compare Pet. 22 with Ex. 1003, 9 78. See
Xerox, Paper 12 at 5; Ethicon, 844 F.3d at 1348, 1352; TQ Delta, 942 F.3d at 1359.

Moreover, as discussed in Section VI.E below, Tesla’s failure to allege in the
Petition that Cox’s item-response curves meet the “storing the summary statistics”
requirement of elements 1[b-1v], 8[b-1v], and 15[b-iv] is fatal to any argument that

Cox’s item-response curves can be the claimed “summary statistics.” As detailed
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below, the “summary statistics” must be the same in the mapping of both claim
elements, and Tesla does not map Cox’s item-response curves to both elements.

Human-weighted loss function: The Petition next alleges that Cox’s human-

weighted loss function is the claimed summary statistics. Pet. 22-23. As Cox
indicates, its human-weighted loss function is “computationally derived” “based at
least in part on the classification data and the psychometric data.” Ex. 1007, [0007];
see also id., [0008], [0009], [0019], [0036]. While the human-weighted loss function
Cox describes can be derived based in part on the classification data, the human-
weighted loss function itself does not “describ[e] the state of mind of the user in the
image.” Instead, it is a computational result derived from the classification data and
the psychometric data, and it does not itself describe the user in the image or his/her
state of mind. Ex. 2039, 99 88-94. Tesla has not (and cannot) show that Cox’s
human-weighted loss function satisfies the claimed summary statistics.

Dr. Janét’s declaration again regurgitates the allegations in the Petition, and
his opinions thus do not alter this conclusion. Compare Pet. 22 with Ex. 1003, 4 79.
See Xerox, Paper 12 at 5; Ethicon, 844 F.3d at 1348, 1352; TQ Delta, 942 F.3d at
1359.

Moreover, as discussed in Section VI.E below, Tesla’s failure to allege in the
Petition that Cox’s human-weighted loss function meets the “storing the summary

statistics” requirement of elements 1[b-iv], 8[b-iv], and 15[b-iv] is fatal to any
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argument that Cox’s human-weighted loss function can be the claimed “summary
statistics.” As detailed below, the “summary statistics” must be the same in the
mapping of both claim elements, and Tesla does not map Cox’s human-weighted
loss function to both elements.

End-of-test statistics: Finally, the Petition alleges that Cox’s end-of-test

statistics can be the claimed summary statistics. Pet. 22-23. However, Cox’s only
description of these end-of-test statistics is that they “may be displayed to the
annotators 160 via display module 167.” Ex. 1007, [0048]; see also Fig. 8 A. Nothing
in Cox teaches that these end-of-test statistics “describ[e] the state of mind of the
user in the image.” Cox does not describe the contents of these end-of-test statistics,
an issue which alone is fatal to Tesla’s argument. Indeed, the mere statement that

9

these statistics “may be displayed to the annotators,” and Figure 8A’s illegible
content, conveys nothing about the content of those statistics. See id. at [0048], Fig.
8A. Moreover, because Cox teaches displaying these statistics to annotators, a
POSITA would have expected them to contain information about the annotators’
performance and accuracy, not about the state of mind of any user in any image. Ex.
2039, 99 99-100.

Because Dr. Janét’s declaration again regurgitates the Petition’s allegations,

his opinions do not impact this result. Compare Pet. 22-23 with Ex. 1003, 9 79. See

also Xerox, Paper 12 at 5; Ethicon, 844 F.3d at 1348, 1352; TQ Delta, 942 F.3d at
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1359. Moreover, at deposition, Dr. Janét confirmed that he could not discern the
contents of Figure 8A and that Cox does not describe the content of these end-of-
test statistics. Ex. 2045, pp. 160-164.

Additionally, as discussed in Section VL.E below, Tesla’s failure to allege in
the Petition that Cox’s end-of-test statistics meet the “storing the summary statistics”
requirement of elements 1[b-1v], 8[b-1v], and 15[b-iv] is fatal to any argument that
Cox’s end-of-test statistics can be the claimed “summary statistics.” As detailed
below, the “summary statistics” must be the same in the mapping of both claim
elements, and Tesla does not map Cox’s end-of-test statistics to both elements.

Each of Tesla’s theories therefore fail, and Cox does not teach “generating
summary statistics describing the state of mind of the user in the image based on the
received responses from the plurality of human observers,” as required by elements
1[b-iii], 8[b-iii], and 15[b-iii].

D. Cox Does Not Teach “storing the summary statistics in association
with the image as part of the training data”

Tesla has not (and cannot) show that Cox teaches elements 1[b-iv], §[b-iv],
and 15[b-iv], which each require “storing the summary statistics in association with
the image as part of the training data.”

Critically, “the summary statistics” elements 1[b-iv], 8[b-iv], and 15[b-iv]

derive antecedent basis from ‘“generating summary statistics” of elements 1[b-iii],
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8[b-iii], and 15[b-iii]. Tesla fails to appreciate or acknowledge this antecedent-basis
linkage, which leads to problems.

As discussed above, for elements 1[b-iii], 8[b-iii], and 15[b-iii], Petitioner
argues that summary statistics is met by Cox’s (i) psychometric data, (i1) human-
weighted loss function, or (ii1) end-of-test statistics. For elements 1[b-1v], 8[b-1v],
and 15[b-1v], however, the Petition only points to storing Cox’s psychometric data
as meeting the “summary statistics” element. Pet. 23-24. There is no mention of
either Cox’ human-weighted loss function or Cox’s end-of-test statistics allegedly
meeting the “summary statistics” of elements 1[b-iv], 8[b-iv], and 15[b-iv]. See id.;
Ex. 2039, 9 109. And even if Tesla had, Cox does not teach storing any of those
items “in association with the image as part of the training data,” as required by the
challenged claims. Ex. 2039, 4 110.

As discussed in Section VI.C above, Cox’s psychometric data does not satisfy
the claimed summary statistics of elements 1[b-iii], 8[b-1ii], and 15[b-iii] because it
fails to meet the requirement that “summary statistics describ[e] the state of mind of
the user in the image.” Because of the antecedent-basis linkage, the fact that Cox’s

psychometric data does not meet elements 1[b-iii], 8[b-iii], and 15[b-iii] is likewise
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fatal to any argument that such psychometric data can meet the requirements of
elements 1[b-1v], 8[b-1v], and 15[b-1v].

Relatedly, because Petitioner only points to Cox’s psychometric data as
meeting the summary statistics of elements 1[b-iv], 8[b-iv], and 15[b-1v], the Board
need not consider whether Cox’s human-weighted loss function or end-of-test
statistics meet the “summary statistics” of elements of 1[b-iii], 8[b-iii], and 15[b-
i11]. The claimed summary statistics are the same in both sets of claim elements and,
in absence of an obviousness theory that mixes and matches Cox’s embodiments
that Petitioner has not even attempted to articulate, Petitioner must point to the same
information from Cox (i.e., either psychometric data, human-weighed loss function,
or end-of-test statistics) as satisfying this requirement. Therefore, not only does Cox
not teach elements 1[b-iv], 8[b-iv], or 15[b-iv], Tesla’s lone theory that
psychometric data meets the claimed summary statistics of these elements dooms its
other theories for elements 1[b-iii], 8[b-iii], and 15[b-iii].

E. Cox Does Not Teach “training a model using the training data, the
model configured to receive an input image showing a user and
predict summary statistics describing a state of mind of the user in
the input image”

Cox does not teach elements 1[c], 8[c], or 15[c], which each require “training

a model using the training data, the model configured to receive an input image

showing a user and predict summary statistics describing a state of mind of the user

in the input image.”

Patent Owner’s Response 23



The only thing the Petition alleges that Cox’s model predicts is
“classifications for the training images using the model.” Pet. 25. However,
classifications in Cox do not satisfy the claimed “summary statistics.” Instead, Cox’s
classifications are merely the model’s prediction of how to classify the image (i.e.,
whether it contains a face or not). See Ex. 1007 at, e.g., [0033], Fig. 5; Ex. 2039, 9
115. This flaw is fatal to Ground 1. Moreover, the Petition and Dr. Janét’s
declaration’s conclusory allegations do not explain how or why Cox’s classifications
satisty the summary statistics element. See id.; see Ex. 1003, 9 81-83. Accordingly,
Telsa has not met its burden. See Harmonic, 815 F.3d at 1363; Amazon, IPR2019-
00103, Paper 22 at 17; Liberty Mut., No. CBM2012-00003, Paper 8 at 14-15.

Moreover, while the Petition alleges elsewhere that other features of Cox
constitute “summary statistics,” the Petition does not do so for elements 1[c], 8[c],
or 15[c]. Compare Pet. 20-23 with Pet. at 24-27. Tesla has therefore waived any such
arguments and must rely solely on its flawed argument that classifications in Cox
satisfy the claimed summary statistics of these elements. See, e.g., In re NuVasive,
Inc., 841 F.3d 966, 971-72 (Fed. Cir. 2016) (vacating Board’s unpatentability
finding based on portion of reference not raised in petition); see also, e.g., Juniper
Networks, Inc. v. Swarm Tech. LLC, 1PR2021-01445, Paper 62 at 28-29 (P.T.A.B.
Feb. 7, 2023) (refusing to consider arguments raised in petitioner’s reply but not

contained in petition). However, even if Tesla had not waived those arguments, those
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additional features of Cox (i.e., its psychometric data, item-response curves, human-
weighted loss function, or end-of-test statistics) do not satisfy the claimed summary
statistics, as nothing in Cox describes its model being configured to predict any of
those items. Ex. 2039, 9 116.

In addition, Cox does not “train[] a model using the training data, the model
configured to . . . predict summary statistics.” Instead, Cox trains a “classifier” using
a human-weighted loss function to classify features (e.g., “face present” or “face not
present”). The output of Cox’s model is a binary or categorical classification, not a
set of summary statistics describing a person’s state of mind. The Petition’s
argument that Cox’s model optimization equates to predicting summary statistics
(see Pet. 24-25) is a fundamental mischaracterization of what Cox’s model outputs.
See Ex. 1007, [0035]-[0036] (describing using the concept of regularization to yield
an alternative model with a human-weighted loss function (formula at bottom of
[0036]) and using that instead of the formula at bottom of [0035] for training).

For these reasons, Cox does not teach “training a model using the training
data, the model configured to receive an input image showing a user and predict
summary statistics describing a state of mind of the user in the input image,” as

required by elements 1[c], 8[c], and 15[c].
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F.  Challenged Dependent Claims

As discussed above, Cox does not teach several elements of claims 1, 8, and
15. Each of the remaining challenged claims in Ground 1 depend from one of those
independent claims, and Cox does not render them obvious for the same reasons.

G. Tesla and its Expert Fail to Analyze the Graham Factors, As
Required for a Proper Obviousness Analysis

Even aside from the Petition’s failures (discussed above) to demonstrate how
Cox teaches several elements of the challenged claims, the Petition commits a
fundamental legal error in Ground 1, as it fails to consider the Graham factors, most
notably the requirement of considering “any differences between the claimed subject
matter and the prior art.” Graham, 383 U.S. at 18.

Because Ground 1 is a single-reference obviousness assertion (as opposed to
an anticipation theory), Petitioner presumably proposes to modify Cox to arrive at
the challenged claims. See, e.g., Arendi S.A.R.L. v. Apple Inc., 832 F.3d 1355, 1361
(Fed. Cir. 2016) (“Though less common, in appropriate circumstances, a patent can
be obvious in light of a single prior art reference if it would have been obvious to
modify that reference to arrive at the patented invention.”). Both Tesla and its expert
fail to articulate differences between the challenged claims and Cox, and neither
specifies a manner in which they propose to modify Cox to arrive at the challenged

claims. See generally Pet. 13-34; Ex. 1003, 99 66-120. Without identifying these
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differences, a proper obviousness determination cannot be made. Graham, 383 U.S.
at 17-18; Eizo, Paper 11 at 29-30; Moses Lake, Paper 6 at 17; eBay, Paper 15 at 21.

At his deposition, Dr. Janét could not explain any differences between Cox
and the challenged claims, other than to point to statements in his declaration where
he believed a person who was not a POSITA could misunderstand Cox’s disclosure.
Ex. 2045, pp. 98-115. Such allegations are not only irrelevant to the obviousness
determination (which is performed from the perspective of a POSITA), they are not
contained in the Petition or Dr. Janét’s declaration and have thus been waived. 35
U.S.C. § 103 (obviousness inquiry concerns “the differences between the claimed
invention and the prior art . . . to a person having ordinary skill in the art to which
the claimed invention pertains”); see also, e.g., NuVasive, 841 F.3d at 971-72;
Juniper, Paper 62 at 28-29.

Given this legal failure of the Petition, the Board should find the challenged
claims not unpatentable under Ground 1 for this additional reason.

VII. THE CHALLENGED CLAIMS ARE NOT UNPATENTABLE UNDER
GROUND 2

Ground 2 of the Petition challenges claims 1-19 of the *046 patent as obvious
over Cox in view of Ross. See generally Pet. 34-45. However, as discussed below,
the challenged claims are not unpatentable over Cox in view of Ross not only

because Cox fails to teach several elements of the challenged claims, but also
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because of a lack of motivation to combine Cox and Ross in the manner Tesla
alleges.”

A. Ross

In contrast to Cox’s focus on face detection (see Section VI.A), Ross concerns
predicting what an object in a road scene will do. Ex. 2039, 9 124 (citing Ex. 1005,
1:30-54, Fig. 10). Also, while Cox uses crowd-sourced human annotation data to
train its model, Ross’s training data is based on actual road user behavior over time.
Ex. 2039, 9 124 (citing Ex. 1005, 1:30-54, Fig. 10). These fundamental differences
between Cox and Ross demonstrate why a POSITA would not have been motivated
to combine Cox and Ross in the manner Tesla alleges. Further, Tesla’s use of Ross
is limited, and it does not cite to Ross to cure the shortcomings of Cox that were
discussed in Section VI for Ground 1.

B. Cox and Ross Do Not Teach “generating summary statistics

describing the state of mind of the user in the image based on the
received responses from the plurality of human observers”

As discussed above, Cox does not teach elements 1[b-iii], 8[b-iii], or 15[b-

2 In discussing the claim elements herein that the art does not teach, Patent Owner
references the Petition’s allegations for claim 1, because Tesla’s allegations for the
corresponding elements of claims 8 and 15 throughout the Petition merely refer back

to allegations for claim 1. See, e.g., Pet. 45.
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ii1], which each require “generating summary statistics describing the state of mind
of the user in the image based on the received responses from the plurality of human
observers.” For Ground 2, the Petition merely refers back to its Ground 1 (i.e., Cox
alone) arguments, and it does not allege that Ross teaches these elements. Pet. 42.
Thus, the combination of Cox and Ross fails to teach these elements for the same
reasons as discussed above with respect to Ground 1.

C. Cox and Ross Do Not Teach “storing the summary statistics in
association with the image as part of the training data”

As discussed above for Ground 1, Cox does not teach elements 1[b-iv], 8[b-

v], or 15[b-1v], which each require “storing the summary statistics in association

with the image as part of the training data.” For Ground 2, the Petition merely refers

to Ground 1 (i.e., Cox alone), and it does not allege that Ross teaches these elements.

Pet. 42. Thus, Cox and Ross fail to teach these elements for the same reasons as
discussed above with respect to Ground 1.

D. Cox and Ross Do Not Teach “training a model using the training

data, the model configured to receive an input image showing a

user and predict summary statistics describing a state of mind of
the user in the input image”

Cox and Ross do not teach elements 1[c], 8[c], or 15[c], which each require
“training a model using the training data, the model configured to receive an input
image showing a user and predict summary statistics describing a state of mind of

the user in the input image.” With respect to this element, the Petition merely alleges
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that “[a]s combined, the training of Cox’s model would have been performed as
discussed in Section X.A.2.h (element 1[c] — Ground 1) except the training data
includes training images and annotations with respect to actions by a person in
images reflecting possible intents of the person, and Cox’s model is trained on such
training data as discussed in Section X.A.2.h (element 1[c] — Ground 1).” Pet. 42-
43. Nothing in the cross-referenced section of the Petition (which relates to Ground
1) alleges that anything in Ross meets this element. See Pet. 24-27. Instead, there the
Petition alleges that Cox predicts “classifications for the training images using the
model,” which as discussed above are not “summary statistics.” The Petition’s
allegation that “[a]s combined, . . . the training data includes training images and
annotations with respect to actions by a person in images reflecting possible intents
of the person” (Pet. 42-43) likewise does not allege anything that the models of Cox
or Ross predict.

Cox and Ross therefore do not teach “training a model using the training data,
the model configured to receive an input image showing a user and predict summary
statistics describing a state of mind of the user in the input image,” as required by
elements 1[c], 8[c], and 15[c]. Tesla has failed to carry its burden on this point.

E. Challenged Dependent Claims

As discussed above, Cox and Ross do not teach several elements of claims 1,

8, and 15. Each of the remaining challenged claims in Ground 2 depend from one of
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those independent claims, and Cox and Ross do not render them obvious for the

Same reasons.

F. A POSITA Would Not Have Been Motivated to Combine Cox and
Ross in the Manner Tesla Alleges

As best the Petition can be understood, Tesla proposes to combine Cox with
Ross for elements 1[b-i], 1[b-1i], and 1[c]. Pet. 34-35. Petitioner’s lone modification
of Cox based on Ross appears to be that, in view of Ross, the “user” in the image of
Cox can be “a person or road user.” Pet. 36. Nowhere does the Petition describe how
a POSITA would have accomplished this modification of Cox in view of Ross, or
why a POSITA would have been motivated to make such proposed modification.

As discussed above, Cox is generally directed to determining the presence or
absence of a face in images, whereas Ross is directed to predicting what an object in
a road scene will do. As Dr. Saber explains, Cox’s machine learning system is
specifically designed for the tasks it is intended to accomplish, including the design
of the network architecture, the regularization methodology applied, and the section
of the particular loss function (a human weighted loss function instead of a hinge
loss function). Ex. 2039, 99 149-152. Given that Ross’s system is designed for a
completely different purpose and is instead intended to predict intents and behaviors
of road users (and is specifically designed to do so by looking into the future in a
dataset to see what the actual result was), Ross’s system requires a different system

design with different training and validation processes and different datasets. /d.
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As to Tesla’s first alleged motivation to combine (i.e., “transmit[ting] a
training image to multiple human annotators for annotation with a prompt to answer
about an action by a person or road user in the image reflecting a possible intent of
the person”), Ross is not directed to transmitting images to crowdsourced human
annotators. Thus, a POSITA would not have been motivated to combine Cox with
Ross to arrive at this modification. Ex. 2039, § 153.

As to Tesla’s second alleged motivation to combine (i.e., training Cox’s
system “to analyze an action by a person reflecting a possible intent in images, as
taught by Ross”), here too, a POSITA would not have been motivated to combine
Cox with Ross. Cox is generally concerned with predicting classifications regarding
human faces, whereas Ross is generally concerned with predicting what road users
will do by observing behavior past the relevant point in time. Ex. 2039, 9 154 (citing
Ex. 1007, [0016], [0048], [0049], Ex. 1005, 4:25-32, 4:51-65). Given these
fundamental differences, a POSITA would not have been motivated to modify Cox’s
human-annotation driven face-recognition/classification system to incorporate
Ross’s technologically distinct mechanism of using road user behavior over time to
train a model to predict road user behavior. Ex. 2039, 9 154.

Neither the Petition nor Dr. Janét account for the fundamental differences
between Cox and Ross. Both the Petition and Dr. Janét simply allege, in conclusory

fashion and with no supporting analysis or citations, that their combination is proper.
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Tesla and Dr. Janét’s assertion that “Cox discloses a machine learning prediction
system that relies on human annotators to annotate training images regarding
emotional states of a person in the images” and that “Ross provides a well-known
application for such a system by teaching that the subjects in the images are road
users . . . performing an action on the road” (Pet. 37; Ex. 1003, 9 127) ignores the
technical and practical differences between these systems. Tesla and Dr. Cox’s
surface-level allegations that both Cox and Ross are intended to “make human-like
prediction” (Pet. 37-38; Ex 1003, q9 128-129) likewise ignores those differences.
Nor do the conclusory assertions that “combining Ross with Cox’s teachings about
generating and using the same data would have required minimal changes,” that
“Im]aking this combination would also be well within the skill of a POSITA,” or
that “a POSITA would have had a reasonable expectation of success” (Pet. 39-40;
Ex. 1003, 9 130) account for those differences.

At bottom, Tesla and Dr. Janét’s motivation to combine amounts to an
assertion that both references relate to “human-like” predictions, but this
generalization is far too broad. Nearly every machine learning reference in the
autonomous vehicle space aspires to “human-like” performance. Ex. 2039, 9 150;
Ex. 2044 at p. VII (“The grand vision of neural networks is to create artificial
intelligence by building machines whose architecture simulates the computations in

the human nervous system.”). The specific combination—using Cox’s crowd-
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sourced psychometric annotation framework with Ross’s autonomous vehicle intent
prediction—requires hindsight reconstruction of the claimed invention. 7Q Delta,
942 F.3d at 1361 (warning against “us[ing] the challenged patent as a roadmap to
reconstruct the claimed invention using disparate elements from the prior art”).

Moreover, a POSITA would have been aware of the unique nature of the
problems faced by attempting to analyze image, video, or other sensor data in real
time driving situations. A POSITA would not have been motivated combine
proposed solutions for driving situations with Cox’s crowdsourced annotation
system for improving face detection, which does not present the same unique
challenges. Ex. 2039, q 156; Ex. 2042 at 1 (noting “pedestrian path prediction is a
challenging problem, due to the highly dynamic nature of pedestrian motion, and
systems need to react with limited computation time”); Ex. 2043 at 1 (noting that
“the ability to infer the future intentions of drivers to predict the likelihood of
potential collisions” “is a challenging task, particularly in intersections where
complex traffic scenarios result in a proportionally high number of accidents™).

For these reasons, Tesla has failed to show that a POSITA would have been
motivated to combine Cox and Ross in the manner Tesla and Dr. Janét allege, and

the challenged claims should be found not unpatentable under Ground 2 for this

réason.
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VIII. THE CHALLENGED CLAIMS ARE NOT UNPATENTABLE UNDER
GROUND 3

Ground 3 challenges dependent claims 5, 12, and 19 as being obvious over
Cox in view of Ellenbogen. See Pet. 46-49. For this ground, the Petition does not
allege that Ellenbogen teaches any elements of the independent claims. See id. As
discussed above with respect to Ground 1, Cox does not teach several elements of
the independent claims. Ground 3 therefore fails to render obvious any of the
challenged claims for the same reasons as discussed above for Ground 1.

IX. THE CHALLENGED CLAIMS ARE NOT UNPATENTABLE UNDER
GROUND 4

Ground 4 of the Petition challenges claims 1-19 of the 046 patent as obvious
over Cox in view of Munro. See generally Pet. 49-54. However, as discussed below,
the challenged claims are not unpatentable over Cox in view of Munro not only
because Cox and Munro fail to teach several elements of the challenged claims, but
also because of a lack of motivation to combine Cox and Munro in the manner Tesla

alleges.’

3 In discussing the elements of the challenged claims that Cox and Munro do not
disclose, Patent Owner references the Petition’s allegations for claim 1, because
Tesla’s allegations for the corresponding elements of claims 8 and 