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Overview of Claim 1

Claim 1, ’980 Patent

Preamble [1] A computer implemented method for object detection
comprising:

Element 1[a] providing a spatio-temporal model for an object to be 
detected;

Element 1[b] providing a video comprising a plurality of images 
including the object;

Element 1[c] measuring the object as a collection of components in 
each image;

Element 1[d] determining a probability that the object is in each 
image; and

Element 1[e] detecting the object in any image upon comparing the 
probabilities for each image to a threshold for detecting 
the object.

EX1001 (US 7,436,980) Claim 1, Figure 3 
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“Spatio-Temporal Model” Should Have Its Plain and Ordinary Meaning

Petitioner Reply at 5; EX1001 (US 7,436,980) Claim 3, Fig. 2A

3. The computer implemented method 
of claim 1, wherein the spatio-temporal 
model is a graphical model comprising 
nodes corresponding to each of the 
collection of components and to the 
object.

Claim 3
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Document needed

PO’s Reliance on Lexicography Is Baseless

Paper 44 (PO’s Sur-Reply) at 15
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The ’980 Does Not Clearly Define “Spatio-Temporal Model”

Thorner v. Sony Computer Entertainment America
669 F.3d 1362, 1365 (Fed. Cir. 2012)

To act as its own lexicographer, a patentee must “clearly set forth a 
definition of the disputed claim term” other than its plain and 
ordinary meaning. CCS Fitness, Inc. v. Brunswick Corp., 288 F.3d 
1359, 1366 (Fed. Cir. 2002). It is not enough for a patentee to simply 
disclose a single embodiment or use a word in the same manner in 
all embodiments, the patentee must “clearly express an intent” to 
redefine the term. Helmsderfer v. Bobrick Washroom Equip., Inc., 
527 F.3d 1379, 1381 (Fed. Cir. 2008); see also Kara Tech. Inc. v. 
Stamps.com, 582 F.3d 1341, 1347–48 (Fed. Cir. 2009). 



10DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

PO’s Lexicography Arguments Fail 

PO’s 1st argument (sur-reply at 17 and below) fails. 

Petitioners’ response
• There is no clearly set forth definition (or disavowal) in the ’980 or its file history 

that the spatio-temporal model is used to detect an object based on the 
probabilities that the object is in earlier or later images.

• The ’980 recites “spatio-temporal model” in various instances without expressing a 
clear intent to narrow the scope of that term.

Paper 44 (PO’s Sur-Reply) at 17
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PO’s Lexicography Arguments Fail 

Petitioners’ response
• Claims 1/9 require “a collection of components” without any requirement as to connectivity between 

components

• Each of the passages cited by PO is directed to limitations recited in dependent claims 3/11.
 2:59-60: a graphical model comprising nodes corresponding to each of the collection of components and to the object
 3:47-4:8: the joint probability distribution of a spatio-temporal graphical model
 Figs. 2A and 2B: exemplary graphical models for a pedestrian and vehicle

PO’s 2nd argument (sur-reply at 17 and below) fails. 

Petitioner Reply at 5; Paper 44 (PO’s Sur-Reply) at 17
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PO’s 3rd argument (sur-reply at 19 and below) also fails. 

PO’s Lexicography Arguments Fail 

Petitioners’ response

• Claims 1/9 is a method for object detection (with or without smoothing). PO misconstrues 
the “w-frame windowed smoothing algorithm” with w≥ 3 as a requirement of claims 1/9.

Paper 44 (PO’s Sur-Reply) at 19; Petitioner Reply at 2
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Document needed

Spatio-Temporal Models Vary in Complexity and Were Well Known

EX1016 at 3; Petitioner’s Observations at 4; EX1054 (Saber Tr.) at 441:12-22 
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Patent Owner’s 
Expert Witness

Dr. Eli Saber

Spatio-Temporal Models Were Not Limited to Graphical Models

Petitioner’s Observations at 4; EX1054 (Saber Tr.) at 441:12-22 
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Petitioners' Expert

Dr. Chandra Bajaj

Spatio-Temporal Models Change Configuration Over Time 

Petitioner Reply 5; EX1052, ¶14; EX2028 34:2-35:15
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Overview

1. Background
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Claim 1, ’980 Patent

Preamble [1] A computer implemented method for object detection 
comprising:

Element 1[a] providing a spatio-temporal model for an object to be 
detected;

Element 1[b] providing a video comprising a plurality of images 
including the object;

Element 1[c] measuring the object as a collection of components in 
each image;

Element 1[d] determining a probability that the object is in each 
image; and

Element 1[e] detecting the object in any image upon comparing the 
probabilities for each image to a threshold for detecting 
the object.

1[c]: The Object Is Represented by a Collection of Components

EX1001 (US 7,436,980) Claim 1, 1:14-21, 1:37-39, 1:43-47; EX1003 (’980 provisional) at 5 
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Patent Owner’s 
Expert Witness

Dr. Eli Saber

The ’980 Represents the Object as a Collection of Components

Petitioner Observations at 2; EX1054 (Saber Tr.) at 490:2-12 

In an attempt to distinguish the ’980 from Zhao, Dr. Saber acknowledged that the 
’980 represents the object as a collection of components:

…
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Claims 1/9 Do Not Distinguish the Object from Its Components

Petitioner’s Observations at 2; EX1052, ¶16; EX1001 at 5:31-40 

Petitioners' Expert

Dr. Chandra Bajaj
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Document needed

Petitioners' and Dr. Bajaj’s Treatment of 1[c] Remains Unchanged

EX1004, ¶207; ’980 Petition at 68-69
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PO’s Argument that “Object” and “Components” Are Distinct Fails 

PO’s 1st argument (sur-reply at 6 and below) fails. 

Petitioners’ response
• Claims 1/9 are not limited to a spatio-temporal model comprising nodes corresponding to 

each of the collection of components and to the object.  Compare with claims 3/11.

Petitioner Reply at 5; Paper 44 (PO’s Sur-Reply) at 6
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PO’s Argument that “Object” and “Components” Are Distinct Fails 

PO’s 2nd argument (sur-reply at 6 and below) fails. 

Petitioners’ response
• Claims 1/9 only claim “probabilities” of the collection of components—and 

not a joint probability distribution as claimed in dependent claim 8/16

Paper 44 (PO’s Sur-Reply) at 6
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PO’s Reliance on Claim Differentiation Is Misplaced

Trustees of Columbia Univ. in City of New York v. Symantec Corp.
811 F.3d 1359, 1364 (Fed. Cir. 2016) 

As we have previously held, “each claim in a patent is presumptively 
different in scope.” RF Del., Inc. v. Pac. Keystone Techs., Inc., 326 F.3d 
1255, 1263 (Fed.Cir.2003). Thus, in a situation where dependent 
claims have no meaningful difference other than an added limitation, 
the independent claim is not restricted by the added limitation in the 
dependent claim.

Petitioner Observations at 2.
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PO’s Argument that “Object” and “Components” Are Distinct Fails 

PO’s 3rd argument (below)—that Petitioners' construction violates the doctrine of claim 
differentiation—also fails. 

Petitioners’ response:

• Claims 1/9 are not limited to a graphical model (EX1052, ¶14), so dependent claims 3/11 
are narrower (different) in scope than claims 1/9, satisfying the claim differentiation 
doctrine.  

Petitioner Reply at 5; Paper 44 (PO’s Sur-Reply) at 10
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Overview

1. Background
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1[e] Does Not Require a Multi-Image Analysis for Detecting the Object

EX1001 (US 7,436,980) Claim 1, Figure 5 

Claim 1, ’980 Patent

Preamble [1] A computer implemented method for object detection 
comprising:

Element 1[a] providing a spatio-temporal model for an object to be 
detected;

Element 1[b] providing a video comprising a plurality of images 
including the object;

Element 1[c] measuring the object as a collection of components in 
each image;

Element 1[d] determining a probability that the object is in each 
image; and

Element 1[e] detecting the object in any image upon comparing the 
probabilities for each image to a threshold for 
detecting the object.
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1[e] Does Not Require a Multi-Image Analysis for Detecting the Object

Petitioner Reply, II.A; EX1052, ¶35 

Petitioners' Expert

Dr. Chandra Bajaj
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Document needed

The ’980 and its Provisional Expressly Indicate That w Is an Odd Integer ≥ 1

EX1001 at 7:6-22; EX1003 at 9  
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Any Criticism of the w=1 Scenario Does Not Rise to the Level of Disavowal

Thorner v. Sony Computer Entertainment America LLC,
669 F.3d 1362, 1366 (Fed. Cir. 2012) 

Mere criticism of a particular embodiment encompassed in the plain 
meaning of a claim term is not sufficient to rise to the level of clear 
disavowal. Epistar Corp. v. Int’l Trade Comm’n, 566 F.3d 1321, 1335 
(Fed.Cir.2009) (holding that even a direct criticism of a particular technique 
did not rise to the level of clear disavowal). In Spine Solutions, Inc. v. 
Medtronic Sofamor Danek USA, Inc., we explained that even where a 
particular structure makes it “particularly difficult” to obtain certain benefits 
of the claimed invention, this does not rise to the level of disavowal of the 
structure. 620 F.3d 1305, 1315 (Fed.Cir.2010). 

Petitioner’s Observations  
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Belief Propagation Is Still Applicable When w=1 

Paper 26 (POR) at 25; Petitioner Reply at 2; EX1052, ¶29 

PO’s 1st argument:  
The detection inference is defined as an estimation of “belief” in a model 
over a w-frame window.  POR at 25. 

Dr. Bajaj’s response:

Petitioners' Expert

Dr. Chandra Bajaj
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’980 Object Detection Can Be Accomplished When w=1

Petitioners' response:

PO’s 2nd argument:  
the ’980 teaches that “object detection” is “formulated as an inference” in a “spatio-temporal model” that covers 
more than “a single frame” because it is “extended over time” and therefore includes instances of the object at a 
“current time” and “earlier” or “later” times.  POR at 24-25. 

 The ’980 indicates that in order to integrate temporal constraints the spatial 
graphical models are extended over time to an arbitrary length temporal 
window.  4:34-36.

 The ’980 expressly indicates that the temporal window can be set to w=1 frames.  
‘980, 7:10.

 Claims 1/9 are not limited to a graphical model

 Claims 1/9 do not require w-frame windowed smoothing, w≥3

Paper 26 (POR) at 24-25; EX1001 at 7:22; EX1003 at 9  
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The ’980 Model Is a Temporal Model When w=1

Petitioner’s Observations 3; EX1054 (Saber Tr.) at 467:12-468:7; EX1052, ¶14 

PO’s Argument: Dr. Saber begrudgingly acknowledged that the 
configuration of the ’980 model changes frame-to-frame when w=1:

 A POSITA would have understood that a spatial model 
which changes configuration over time is a spatio-temporal 
model.  

Patent Owner’s 
Expert Witness

Dr. Eli Saber
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Overview

1. Background

2. Claim Construction
a. 1/9[a]: spatio-temporal model

b. 1/9[c]: measuring the object as a collection of 
components

c. 1/9[e]: comparing the probabilities for each image
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Prior Art - Zhao (EX1006)

 Zhao is a dissertation submitted to the 
Robotics Institute of Carnegie Mellon 
University

 Primary reference in Ground I

 Secondary reference in Grounds II and III

 Publicly available no later than September 
23, 2002

Petition (Paper 3) at 5; EX1006 (Zhao) 

Document needed
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Ground I: Obvious in View of Zhao

EX1001 (US 7,436,980) Claim 1; Petition at 12. 

Zhao’s dynamic human model is a 
“spatio-temporal model” when 
that term is accorded:

1. Its plain and ordinary meaning; 
and

2. PO’s construction in D. Del.

Claim 1, ’980 Patent

Preamble [1] A computer implemented method for object 
detection comprising:

Element 1[a] providing a spatio-temporal model for an object 
to be detected;

Element 1[b] providing a video comprising a plurality of images 
including the object;

Element 1[c] measuring the object as a collection of 
components in each image;

Element 1[d] determining a probability that the object is in each 
image; and

Element 1[e] detecting the object in any image upon comparing 
the probabilities for each image to a threshold for 
detecting the object.
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Document needed

Spatio-Temporal Model -- Plain and Ordinary Meaning

Petition at 26, 85; EX1006 at 26 (Fig. 1.9), 99
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Spatio-Temporal Model -- Plain and Ordinary Meaning

Petition at 77-79; EX1006 at 91-94 (Fig. 5.5, 5.6)

 Zhao, Figures 5.5 and 5.6 illustrate the effect of incorporating 
temporal motion information in Zhao’s system and demonstrates 
the change of angle at a subject’s knee with time.
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Saber: Zhao’s Modeling Constitutes Spatio-Temporal Modeling

Petitioner’s Observations 4; EX1054 (Saber Tr.) at 426:9-427:4

Patent Owner’s 
Expert Witness

Dr. Eli Saber
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Saber Acknowledges That Zhao’s Model Is a Spatio-Temporal Model

Petitioner’s Observations 4;  EX1054 (Saber Tr.) at 441:12-22

Patent Owner’s 
Expert Witness

Dr. Eli Saber
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Consistent with PO’s Position in Dist. Ct. Briefing –Zhao Uses a Graphical Model

Petition at 18; EX1004, ¶84 

Petitioners' Expert

Dr. Chandra Bajaj
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Document needed

Consistent with PO’s D. Del. Briefing–Zhao Uses a Graphical Model

Petition at 28; EX1006 at 42 
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Consistent with PO’s D. Del. Briefing—Zhao Models the body and components 

Petition at 20; EX1004, ¶85, Fig. 2.8

Petitioners' Expert

Dr. Chandra Bajaj



43DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Ground I: Obvious in View of Zhao

 Zhao uses a Bayesian similarity 
measure to determine a 
probability that an object is in 
each image

 A contour C corresponds to a 
person if 

Claim 1, ’980 Patent

Preamble [1] A computer implemented method for object 
detection comprising:

Element 1[a] providing a spatio-temporal model for an object to 
be detected;

Element 1[b] providing a video comprising a plurality of images 
including the object;

Element 1[c] measuring the object as a collection of 
components in each image;

Element 1[d] determining a probability that the object is in 
each image; and

Element 1[e] detecting the object in any image upon comparing 
the probabilities for each image to a threshold for 
detecting the object.

Petition at 25; EX1006 at 64
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1[d]: Zhao Determines a Probability That the Object Is in Each Image

Petition at 26; EX1006 at 54, 56

Document needed
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Ground I: Obvious in View of Zhao

Claim 1, ’980 Patent

Preamble [1] A computer implemented method for object 
detection comprising:

Element 1[a] providing a spatio-temporal model for an object to 
be detected;

Element 1[b] providing a video comprising a plurality of images 
including the object;

Element 1[c] measuring the object as a collection of 
components in each image;

Element 1[d] determining a probability that the object is in each 
image; and

Element 1[e] detecting the object in any image upon 
comparing the probabilities for each image to a 
threshold for detecting the object.

Petition at 26-27; EX1006 at 55, 65; Reply at 11; EX1004, ¶94



46

Document needed

Zhao’s Testing Confirm that Zhao’s Model Is Temporal

Petition at 22-23; EX1006 at 91, Fig. 1.9



47

Zhao’s Object Detection Tested on Video

 Figure 5.7 demonstrates that covered body parts can still be 
located accurately using the dynamically assembled human 
model, the Bayesian similarity measure, and the coarse-to-fine 
localization approach.

Petitioner’s Observations at 4; EX1006 at 95

Document needed
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Claim 4, ’980 Patent

Preamble 4 The computer implemented method 
of claim 1,

Element 4[a] wherein determining the probability that 
the object is in each image comprises 
detecting the object in a current image 
according to measurements of the object 
as a collection of components determined 
from a prior image and a later image 
relative to the current image.

Ground I: Obvious in View of Zhao

EX1001 (US 7,436,980) Claim 4; Petition at 29; EX1004, ¶¶94-95, 107-109; EX1052, ¶¶ 36-39  

 Zhao teaches that motion information 
obtained from previous image-frames 
can be used to detect the object in a 
current image-frame. 

 Analyzing data in image frames from 
video by using measurements from 
adjacent frames, including previous 
and later frames, was widespread and 
commonly understood in image 
processing.
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Zhao’s Object Detection Is Based on Measurements from a Previous Frame

Petition at 29, EX1006 at 91-92

Document needed
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Using Measurements from Later Images Would Have Been Obvious

 It was well known to extrapolate from adjacent 
frames, and accordingly, determine probability 
that the object is in each image based on a 
prior image and a later image relative to the 
current image.

Petition at 29; Petitioner Reply at 11-12; EX1011 at 3
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Using Measurements from Later Images Would Have Been Obvious

Petitioner Reply at 11-12; EX1052, ¶39; EX1011, Figure 5 

Petitioners' Expert

Dr. Chandra Bajaj
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Document needed

Using Measurements from Later Images Would Have Been Obvious

 The ’980 inventors admit that using measurements 
from adjacent frames, including previous and later 
frames, was straightforward.

Petitioner Reply at 11-12; EX1015 at 7; EX1052, ¶37.
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Claim 8, ’980 Patent

Preamble 8 The computer implemented method 
of claim 1,

Element 8[a] wherein a joint probability distribution for 
the spatio-temporal model with N 
components is:

Ground I: Obvious in View of Zhao

EX1001 (US 7,436,980) Claim 8; Petition at 34-35; EX1004 ¶231; EX1052, ¶82 

 The joint probability used by Zhao is 
representable in the form of the joint 
probability distribution formulated by 
claim 8. EX1004, ¶121.

 The ’980 joint probability distribution 
represents a typical factorized 
probability distribution P(….) for a 
graphical model G of an object O. 
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Document needed

Zhao’s Joint Probability Is Representable in the Form of Claim 8

Petition at 42, EX1006 at 56; EX1052, ¶56

 Zhao’s joint probability for a graphical model of 
a human body: 
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Zhao’s Joint Probability Is Representable in the Form of Claim 8

Petitioner Reply at 13; EX1052, ¶68; EX1012 at 2

 Sudderth teaches the same joint probabilistic distribution formulas of
claims 8/16, using the same belief propagation approach as the ’980 
Patent.

 A POSITA would have understood that the joint probability 
distribution of Zhao would be representable in the form recited by 
claim 8. EX1052, ¶¶121 and 122.

Document needed
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Overview

1. Background

2. Claim Construction
a. 1/9[a]: spatio-temporal model

b. 1/9[c]: measuring the object as a collection of 
components

c. 1/9[e]: comparing the probabilities for each image

3. Grounds
a. Claims 1-16: Obvious in view of Zhao

b. Claims 1-16: Obvious over Steffens in view of Zhao

c. Claims 1-16: Obvious over Ozer in view of Zhao

d. Claims 1-16: Obvious in view of TLP 
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Prior Art - Steffens (EX1007)

 Steffens was filed December 4, 1998, 
and issued on October 9, 2001

 Primary reference in Ground II
Document needed

Petition (Paper 3) at 5; EX1007 (Steffens) 
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Claim 1, ’980 Patent

Preamble 
[1]

A computer implemented method for object 
detection comprising:

Element 
1[a]

providing a spatio-temporal model for an 
object to be detected;

Element 
1[b]

providing a video comprising a plurality of 
images including the object;

Element 
1[c]

measuring the object as a collection of 
components in each image;

Element 
1[d]

determining a probability that the object is 
in each image; and

Element 
1[e]

detecting the object in any image upon 
comparing the probabilities for each image 
to a threshold for detecting the object.

Ground II: Steffens in View of Zhao

 Both Steffens and Zhao use a spatio-temporal 
model and similarity measures to detect an 
object in a video.  Petition at 8.

 Steffens does not expressly teach that its 
similarity measures include probabilistic 
frameworks for identifying objects.  Petition at 
36.

 A POSITA would have been motivated to use 
Zhao’s probabilistic “Bayesian Similarity 
Measure” in Steffens. Id.

EX1001 (US 7,436,980) Claim 1; Petition at 8, 36; EX1007 
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Steffens Detects an Object Using Similarity Measures

 Steffens describes “identifying the object 
based on a similarity” between an image and 
a corresponding model.

Petition at 36; EX1007 at 7:51-67, Fig. 9
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Document needed

Zhao Uses a Probabilistic Similarity Measure

Petition at 40, EX1006 at 54

 Zhao expressly describes a probabilistic 
similarity measure. 

 Like Steffens, Zhao describes a method where 
an object is identified based on a similarity 
between an image and a corresponding model.  
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Steffens Does Not Employ a Fundamentally Different Framework than Zhao

Steffens’ multi-component, 
graphical model

Zhao’s multi-component, 
graphical model

 Although Steffens focuses more on the human face for facial recognition, 
both Steffens and Zhao concern object detection in video images based 
on spatio-temporal models and similarity matching. 

Paper 32 (Reply) at 16; EX1007 at Fig. 12; EX1006 at Fig. 1.7
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Dr. Saber’s Distinction Between Landmarks and Components is Artificial

Petitioner’s Observations at 4; EX1054 (Saber Tr.) at 592:16-593:7

Patent Owner’s 
Expert Witness

Dr. Eli Saber
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Document needed

Zhao Does Not Teach Away from Steffens

 A POSITA would have known the benefit of the wavelet 
approach, and why such approach would work 
specifically in recognizing facial features. Petitioner Reply; 
Ex1052, ¶¶40-57.

 Both Zhao and Steffens use a coarse-to-fine approach to 
find their respective objects.  Petitioner Reply at 14.

Zhao and Steffens are Combinable

Document needed

Petitioner Reply 14; EX1004, ¶125; Petition at 84; EX1006 at 98

 A POSITA would have been motivated to use a Bayesian 
similarity measure as taught by Zhao to conduct its 
object detection due to its robustness.
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Steffens’ Similarity Measure Corresponds to a Measure of Probability 

Petition at 44-45; EX1004 ¶144, EX1052, ¶52 

Petitioners' Expert

Dr. Chandra Bajaj
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Steffens’ Similarity Measure is Closely Related to Probability 

Petitioner’s Observations at 5; EX1054 (Saber Tr.) at 579:21-580:3

Patent Owner’s 
Expert Witness

Dr. Eli Saber
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Claim 4, ’980 Patent

Preamble 4 The computer implemented method 
of claim 1,

Element 4[a] wherein determining the probability that 
the object is in each image comprises 
detecting the object in a current image 
according to measurements of the object 
as a collection of components determined 
from a prior image and a later image 
relative to the current image.

Ground II: Steffens in View of Zhao

EX1001 (US 7,436,980) Claim 4; Petition at 29, 48; EX1007 at 2:6-13; Paper 44 (Sur-Reply) at 32 

 Steffens teaches tracking an object between 
image frames based on a trajectory associated 
with the object. Petition at 48; EX1007, 2:6-13 
and Claims 14, 16, and 17. 

 PO acknowledges that Steffens’ object tracking 
process operates between frames in the 
forward direction.  PO sur-reply at 32.

 It would have been obvious to extrapolate from 
later images as well. See slides 48-52 above. 



67DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Overview

1. Background

2. Claim Construction
a. 1/9[a]: spatio-temporal object

b. 1/9[c]: measuring the object as a collection of 
components

c. 1/9[e]: comparing the probabilities for each image

3. Grounds
a. Claims 1-16: Obvious in view of Zhao

b. Claims 1-16: Obvious over Steffens in view of Zhao

c. Claims 1-16: Obvious over Ozer in view of Zhao

d. Claims 1-16: Obvious in view of TLP 



68DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Prior Art - Ozer (EX1008)

 Ozer was filed Aug 27, 2003 and issued 
on April 3, 2007

 Primary reference in Ground III
Document needed

Petition (Paper 3) at 5; EX1008 (Ozer) 
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Claim 1, ’980 Patent

Preamble 
[1]

A computer implemented method for object 
detection comprising:

Element 
1[a]

providing a spatio-temporal model for an 
object to be detected;

Element 
1[b]

providing a video comprising a plurality of 
images including the object;

Element 
1[c]

measuring the object as a collection of 
components in each image;

Element 
1[d]

determining a probability that the object is in 
each image; and

Element 
1[e]

detecting the object in any image upon 
comparing the probabilities for each image 
to a threshold for detecting the object.

Ground III: Ozer in View of Zhao

EX1001 (US 7,436,980) Claim 1 

 For element 1/9[e], PO relies on its Zhao 
arguments (Ground I), but makes no 
additional argument. POR, 50.

 PO’s contention that element 1/9[e] is 
not rendered obvious by Ozer in view of 
Zhao is based on a flawed and 
impermissibly narrow claim 
construction. 
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Claim 4, ’980 Patent

Preamble 4 The computer implemented method 
of claim 1,

Element 4[a] wherein determining the probability that 
the object is in each image comprises 
detecting the object in a current image 
according to measurements of the object 
as a collection of components determined 
from a prior image and a later image 
relative to the current image.

Ground III: Ozer in View of Zhao

EX1001 (US 7,436,980) Claim 4; Petition at 29; Paper 32 (Reply) at 19 

 Ozer’s “activity” classification 
encompasses object tracking over 
multiple frames.  Petitioner Reply 
at 19.



71DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Ozer’s “activity” Classification Encompasses Object Tracking over Multiple Frames

Petition at 63; EX1008 at 7:33-45, Fig. 2



72DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Ozer Uses Probabilistic Hidden Markov Models for Its Inference of the Motion

Petitioner Reply 19; EX1052, ¶60; EX1008, 7:33-45 

Petitioners' Expert

Dr. Chandra Bajaj
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Ozer Uses Probabilistic Hidden Markov Models for Its Inference of the Motion

 Non-rigid object detection 
infers that the object is 
moving.  

 Figure 4 illustrates a video 
input involving multiple 
frames.  See 408 Multiple 
frame classification.

Petitioner Reply 19; EX1008 3:55-57 and Figure 4
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Ozer Teaches Object Tracking Over Multiple Frames   

Petitioner’s Observations at 6; EX1054 (Saber Tr.) at 609:11-610:5

Patent Owner’s 
Expert Witness

Dr. Eli Saber
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Ozer Tracks An Object by Using Ellipse Parameters For Consecutive Frames

Petitioner Reply 19; EX1052, ¶63 

 To the extent that it was not explicitly taught by Ozer and/or 
Zhao, it would have been obvious to detect an object using 
measurements from later image frames.  See slides 48-52.  

Petitioners' Expert

Dr. Chandra Bajaj
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Overview

1. Background

2. Claim Construction
a. 1/9[a]: spatio-temporal model

b. 1/9[c]: measuring the object as a collection of 
components

c. 1/9[e]: comparing the probabilities for each image

3. Grounds
a. Claims 1-16: Obvious in view of Zhao

b. Claims 1-16: Obvious over Steffens in view of Zhao

c. Claims 1-16: Obvious over Ozer in view of Zhao

d. Claims 1-16: Obvious in view of TLP 



77DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Prior Art - TLP (EX1009)

 TLP was publicly available for the IEEE 
Computer Society Conference  on Computer 
Vision and Pattern Recognition (“CVPR”) no 
later than April 9, 2004. 

 The ’980 provisional was filed May 27, 2004 
and identifies TLP as reference [2] with a date 
of 2004. 

 If TLP does not receive the benefit of the filing 
date of its provisional, then there is no dispute 
that TLP is prior art to the ’980. 

 TLP is the Primary reference in Ground IV.

Document needed

Petition (Paper 3) at 5; EX1009 (TLP) 



78DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Petitioners' Reply Does Not Introduce New Theories

Paper 28 at 4 
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01/31/2004 
According to Research 
Gate, TLP author Michael 
Black makes TLP publicly 
available

Document 
needed

EX1009

11/19/2003
Due date for authors 
to submit full paper 

for the 2004 CVPR 

Document 
needed

2004 CVR TRANSCRIPTS

TLP’s Public Availability Timeline

04/09/2004 
Deadline for 
final manuscript 
submission

05/27/2004 
’980 Provisional 

filed and identifies 
TLP as a reference

November 2003 January 2004 April 2004 May 2004

Petitioner Reply at 7; EX1050, ¶¶40-48; EX1010; EX1048

Document 
needed

EX1009

Document 
needed

EX1003

3 Months2 Months
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Dr. Hall-Ellis Confirmed that TLP Was Publicly Available by January 31, 2004

Petitioner Reply at 7; EX1050 (Hall-Ellis Declaration) at ¶¶ 46 and 47 

Petitioners’
Librarian Expert Witness

Dr. Sylvia Hall-Ellis
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TLP Author Michael Black’s Research Gate Entries Closely Align with Official 
Publication Dates

Nobel Biocare Services v. Instradent, 903 F.3d 1365, 1377 (Fed. Cir. 2018) 
(quoting In re Hall, 781 F.2d 897, 898–99 (Fed. Cir. 1986)

“[e]vidence of a person's habit ... may be admitted to prove 
that on a particular occasion the person ... acted in 
accordance with the habit or routine practice.”

Petitioner’s Reply re Motion to Submit Supplemental Information at 5



82DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Dr. Saber Has No Personal Knowledge of Exhibits 2009 and 2010

Petitioner’s Observations at 6; EX1054 (Saber Tr.) at 567:16–568:10

Patent Owner’s 
Expert Witness

Dr. Eli Saber



83DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Overview

1. Background

2. Claim Construction
a. 1/9[a]: spatio-temporal model

b. 1/9[c]: measuring the object as a collection of 
components

c. 1/9[e]: comparing the probabilities for each image

3. Grounds
a. Claims 1-16: Obvious in view of Zhao

b. Claims 1-16: Obvious over Steffens in view of Zhao

c. Claims 1-16: Obvious over Ozer in view of Zhao

d. Claims 1-16: Obvious in view of TLP 



84DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Prior Art - TLP (EX1009)

 Primary reference in Ground IV

Petition (Paper 3) at 5; EX1009 (TLP); EX1003 at 5, 6, 12

Document needed
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Ground IV: Obvious in view of TLP

EX1001 (US 7,436,980) Claim 1 

Under plain and ordinary meaning

Claim 1 does do not require the spatial 
temporal model (i) to be graphical, (ii) to be 
two-layers, or (iii) to include a separate node 
corresponding to the object.

Under PO’s D. Del. position

TLP taught or rendered obvious a graphical 
model having a node corresponding to the 
object. 

Claim 1, ’980 Patent

Preamble 
[1]

A computer implemented method for object 
detection comprising:

Element 
1[a]

providing a spatio-temporal model for an 
object to be detected;

Element 
1[b]

providing a video comprising a plurality of 
images including the object;

Element 
1[c]

measuring the object as a collection of 
components in each image;

Element 
1[d]

determining a probability that the object is in 
each image; and

Element 
1[e]

detecting the object in any image upon 
comparing the probabilities for each image 
to a threshold for detecting the object.



86DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

TLP Taught or Rendered Obvious a Graphical Model Having a Node Corresponding to the Object

Petition at 66-67, 69, 72; EX1004, ¶¶ 203-204, 220; EX1009 at 2, Fig. 1

Document needed



87DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

TLP Model Has a Probabilistic Relationship Between Joints Over Time

Petitioner’s Observations at 7; EX1054 (Saber Tr.) at 611:1-15

Patent Owner’s 
Expert Witness

Dr. Eli Saber
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TLP Taught or Rendered Obvious a Graphical Model Having a Node Corresponding to the Object

Petition at 67; EX1004, ¶204 

. . .
Petitioners' Expert

Dr. Chandra Bajaj
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Dr. Bajaj Elaborated in His Supplemental Declaration

Petition at 25; EX1052 ¶75 

Petitioners' Expert

Dr. Chandra Bajaj
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PAMPAS (EX1019)

Petitioner Reply 25; EX1019 (PAMPAS) 6-7 and Fig. 5

Document needed


