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Obviousness Grounds

2Pet., 10.

Claims References
1-4 Choe (EX1005, EX1006)
1-5 Choe, Khan (EX1007), and Ali (EX1008)
1-4 Choe and Workman (EX1011)
5-7 Choe and Westmacot (EX1010)
1-7 Choe, Westmacot, Khan, and Ali
1-7 Choe, Westmacot, and Workman
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Agenda

3

’580 Patent

 Overview
 POSA Definitions 
 Claim Construction – “predictive model”

Grounds

 Choe (Claims 1-4)
 Choe in view of Khan/Ali (Claims 1-5)
 Choe in view of Workman (Claims 1-4)
 Choe in view of Westmacot (Claims 5-7)
 Choe in view of Westmacot and Khan/Ali (Claims 1-7)
 Choe in view of Westmacot and Workman (Claims 1-7)



Petitioner’s Demonstrative Exhibit – Not Evidence

The ’580 Patent

4Pet., 3.

EX1001, 5:21-37.

EX1001, FIG. 3C.
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The ’580 Patent: Independent Claim 1

5EX1001, Claim 1.

[1A]

[1B]

[1C]

[1D]

[1E]

[1F]

[1G]
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District Court Claim Constructions

6

Term Samsara’s Construction Motive’s Construction

predictive model plain and ordinary meaning – 
a model that makes predictions

model that predicts values using non-
geometric calculation

camera parameter property of the camera itself value(s) associated with one or more 
operating characteristics of a camera

order of steps

Step [b] must be performed after step [a]
Step [c] must be performed after step [b]
Step [d] must be performed after step [b]
Step [e] must be performed after step [d]
Step [f] must be performed after step [e]

Step [g] must be performed after steps [c] and [f]

plain and ordinary meaning

EX1086, 9, 12, 15; EX1087, 2, 10, 14.
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POSA Definitions
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Samsara’s Definition Motive’s Definition

Someone with a Bachelor’s in Computer Science with a focus on 
computer/machine vision, and at least two years of experience with 
each of: (1) machine learning (including neural network) methods as 

applied to machine/computer vision and (2) classical 
machine/computer vision algorithms (e.g., edge detection, line 

identification, computation of camera parameters from horizon line, 
etc.). Additional education could serve as a substitute for the 

experience requirement.

A bachelor’s degree in engineering or computer science with one- or 
two-years training and/or experience in design of software for 

camera/sensor systems in the automotive industry.

POR, 8-9.Pet., 7-8.

Dr. Darrell

EX1085, [0008]; Pet. Reply, 2. EX1085, [0014]; Pet. Reply, 2.
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Dr. Darrell, Petitioner’s expert, exceeds the level of skill of a POSA.

8

Trevor J. Darrell, Ph.D.

Professional Experience
 UC Berkeley

     Professor in the Computer Science Division (EECS)
     Member of the Steering Committee for Berkeley Artificial Research Center (BAIR)

 Massachusetts Institute of Technology
    Professor in the Dep’t of Electrical Engineering and Computer Science (1999-2008)

Industry Experience with Automotive Industry
 Chief Science Advisor of Nexar (2016-2024)
 Collaborated with Nvidia on deep learning for autonomous driving
 Affiliated Director of California’s Partners for Advanced Transit and Highways (PATH)
 Worked on BDD100K, at the time the largest open-source video dataset for autonomous driving
 Many academic papers and invited talks on computer vision for autonomous vehicles
 Advised several PhD dissertations related to autonomous driving

EX1003, [0014]-[0019]; EX1085, [0020]-[0030]; Pet. Reply, 6.
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“predictive model”
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Samsara’s Construction Motive’s Construction

Plain and Ordinary Meaning – 
a model that makes predictions

a model that predicts values 
using non-geometric calculation

Pet., 8; EX1087, 10. EX1086, 12.

 The ’580 Patent does not define “predictive model.”

 The ’580 Patent does not disavow geometric calculations from the scope of the claims.

 The prosecution history does not support Motive’s disavowal argument.

Pet. Reply, 3-5; Paper 26.
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The ’580 Patent does not disavow geometric calculations.

10

EX1001, 8:6-19.

Pet. 3; POR, 3; Sur-Reply, 2.

Thorner v. Sony Computer Entertainment Am. LLC, 669 F.3d 1362, 1366-67 (Fed. Cir. 2012).

“To constitute disclaimer, there must be a clear and unmistakable disclaimer.”

EX1001, 5:22-37.

 Statements in the ’580 patent do not clearly and unmistakably exclude geometric calculations. 
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The ’580 Patent does not disavow geometric calculations.

11

 The ’580 Patent’s title of the invention uses geometry.

 Relaxing requirements of having three lane lines ≠ disavowing geometric calculations altogether.

EX1001, 8:39-46.

EX1001, (54).

Pet. Reply, 3-4.

Ruckus Wireless, Inc. v. Innovative Wireless Solutions, LLC, 
824 F.3d 999, 1003 n.2 (Fed. Cir. 2016).

“We have used the title of a patent to aid in 
claim construction.”
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The prosecution history does not support Motive’s construction. 
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 Step 1B: “Kwant1 does not disclose using a predictive model to detect a horizon line. Instead, Kwant1 
describes predicting lane lines. Kwant1 then describes extending these lines and, using a geometric 
approach, identifying the horizon lines.”

 Steps 1C and 1G: “[Kwant1’s] ‘parameters’ are not parameters related to a camera, they are of a 
‘parametric representation of a single lane line.’”

 Step 1D: “Kwant1 also fails to disclose ‘overlaying’ lines on a video to generate an overlaid video.”

 Step 1E: “Kwant1 also fails to describe transmitting an overlaid video ton an ‘annotator device for manual 
review.’”

 Step 1F: “Kwant2 fails to describe a ‘confirmation’ from an ‘annotator device.’”

In response to a rejection, the applicant argued:

EX1002, 0145-48; Pet. Reply, 4-5.
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The prosecution history does not support Motive’s construction. 
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. . .

Whereas the Examiner 
maintained the rejection for 
Step 1B, the Examiner did not 
maintain the rejection for:

 Steps 1C and 1G
 Step 1D
 Step 1E

EX1002, 0169-70; Pet. Reply, 4-5.

Convolve, Inc. v. Compaq Computer Corp., 
812 F.3d 1313, 1322 (Fed. Cir. 2016)

“[I]t is not clear from the 
record that allowance 
was based on this 
understanding, or that 
the patentee disclaimed 
this claim scope.”

No Disclaimer
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. . .

The Petition argued only that step [1C] does not need to occur before step [1F].

14

Pet., 28.

Petition
Sur-Reply

Sur-Reply, 5, 22.
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Ground 1: Choe
(Claims 1-4)
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Choe discloses Step 1A: 
“receiving, over a network from a camera device, a video comprising a set of image frames;”

16

Choe’s sensor calibration system 125 receives 
video frames over a network.

. . .

EX1005, FIG. 1; Pet., 26; see also EX1005, [0031].

EX1005, [0022]; Pet., 25.

EX1005/EX1006, FIGs. 6A, 6B; Pet., 25.
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Choe discloses Step 1B: “identifying one or more lines in the video . . . , 
the one or more lines including a horizon line;”

17

EX1005, [0055], [0056]; Pet., 27.EX1005/EX1006, FIG. 6B; Pet., 27.

EX1005, [0015]; Pet., 27.
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Choe discloses Step 1B: “identifying one or more lines in the video 
using a predictive model, the one or more lines including a horizon line;”

18

EX1005, [0030]; Pet., 27.

Choe

Mr. Andrews

EX2003, [0046] (POPR Declaration); Pet. Reply, 7.

Dr. Darrell

EX1003, [0094]; Pet. Reply, 8.
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Choe discloses Step 1D: 
“overlaying the one or more lines on the video to generate an overlaid video;”

19

EX1005/EX1006, FIG. 6B; Pet., 27, 34.

EX1005, [0016]; Pet., 29, 33.

EX1005, [0022]; Pet., 25; Pet. Reply, 12.
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Choe discloses Step 1D: 
“overlaying the one or more lines on the video to generate an overlaid video;”

20

POR:

POR, 18-19.

EX1005/EX1006, FIGs. 6A, 6B; Pet., 25.

Pet. Reply, 12.

Petitioner Reply:

’580 Patent: A video comprises “one or more frames.”

EX1001, 1:53-55; Pet., 2.

Choe:
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Choe discloses Step 1E: 
“transmitting the overlaid video to an annotator device for manual review;”

21

EX1005, FIG. 4; Pet., 31.

EX1005, [0047], [0049]; Pet., 30.
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Choe discloses Step 1F: “receiving a confirmation from the annotator device, the confirmation 
indicating that the one or more lines are accurate; and”

22

EX1005, FIG. 4; Pet., 32.

EX1005, [0047]; Pet., 32.

Not Disputed
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Choe discloses Step 1C: 
“computing at least one camera parameter based on the one or more lines;”

23

Neither party alleges that Step 1C must occur before Steps 1D, 1E, 1F.
Pet., 28-29; EX1086, 15-17; EX1087, 14-18; Paper 26.

EX1005, [0015], [0017]; Pet., 28; Pet. Reply, 16.

Choe

Mr. Andrews

EX1061, 10:1-3; Pet. Reply, 11-12.

EX1003, [0043]; Pet., 10; Pet. Reply, 11-12.  

Dr. Darrell
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Choe discloses Step 1C: 
“computing at least one camera parameter based on the one or more lines;”

24

Samsara’s Construction Motive’s Construction

property of the camera itself value(s) associated with one or more operating 
characteristics of a camera

EX1087, 2. EX1086, 9.

EX1085, [0060]-[0061]; Pet. Reply, 11.  

Dr. Darrell

EX1002, 0146; Pet. Reply, 4.  

Prosecution History

Paper 26.
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Choe discloses Step 1G: 
“transmitting data representing the at least one camera parameter to the camera device.”

25

EX1005, FIG. 1; Pet., 26, 33.

EX1005, [0031]; Pet., 33.

Not Disputed
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EX1005, [0015], [0056]; Pet., 33.

Choe discloses Claim 2: 
“wherein the one or more lines includes at least one lane line of a roadway”

26

EX1005/EX1006, FIG. 6B; Pet., 27, 33-34.
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Ground 1 – Claims 3 and 4

27

Claim 3 Claim 4

“wherein computing the at least one camera parameter comprises predicting 
the at least one camera parameter using the predictive model”

“wherein computing the at least one camera parameter comprises predicting 
the at least one camera parameter using a second predictive model”

EX1005, [0030]; Pet., 27.

ChoeMr. Andrews

EX2003, [0046] (POPR Dec); Pet. Reply, 7.

First Predictive Model: identifies the lines (see Step 1B)
Second Predictive Model: determines camera parameters

First Predictive Model: identifies the lines (see Step 1B)
Lines are then used to determine camera parameters (see Step 1C) 

Pet., 35; Pet. Reply, 14-15.Pet., 34-35; Pet. Reply, 14-15.
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Ground 2: Choe and Khan/Ali
(Claims 1-5)
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Dr. Hall-Ellis

29

Ground 2: Khan and Ali are prior art to the ’580 Patent.

Not Disputed

EX1016, [0079]; Pet., 9. 

’580 Patent
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Ground 2: A POSA would have been motivated to use Khan/Ali’s “predictive model” in Choe.

30

There is no dispute that Khan uses Ali’s horizon estimation algorithm.

Khan
Mr. Andrews

EX1007, 1826-27; Pet., 37-38.

EX2003 (revised), [0058]; see also POR, 25.

EX1061, 27:1-3; see also POR, 25.
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Ground 2: A POSA would have been motivated to use Khan/Ali’s “predictive model” in Choe.

31

Mr. AndrewsDr. Darrell

EX1003, [0121]; Pet., 36.

EX2003 (revised), [0090]; Pet. Reply, 15.

For Ground 2, both experts agree there is a shortcoming in Choe. 
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Ground 2: A POSA would have been motivated to use Khan/Ali’s “predictive model” in Choe.

32

Dr. Darrell

EX1003, [0123]; Pet., 36.

Dr. Darrell explained some advantages of using Khan/Ali’s predictive models.

Khan

EX1007, 1823; Pet., 36-37.



Petitioner’s Demonstrative Exhibit – Not Evidence

Ground 2: A POSA would have been motivated to use Khan/Ali’s “predictive model” in Choe.

33

Dr. Darrell explained some advantages of using Khan/Ali’s predictive models.

Dr. Darrell

EX1003, [0127]; Pet., 39.

Ali

. . .

EX1008, 1100; Pet., 39. 
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Ground 2: A POSA would have been motivated to use Khan/Ali’s “predictive model” in Choe.

34

Dr. Darrell explained some advantages of using Khan/Ali’s predictive models.

. . .

EX1085, [0069], [0073]; Pet. Reply, 16.
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Ground 2: Khan/Ali discloses the “predictive model” recited in Step 1B.

Pet., 41; EX1003, [0135]; Pet. Reply, 19-20; EX1085, [0094]-[0096].

Ali’s horizon estimation algorithm (lh) is a “predictive model” that identifies the horizon line.

Khan/Ali discloses Step 1B in at least three ways:

1

Khan’s CNN for lane detection (a predictive model) is used in Ali’s horizon estimation algorithm (lh) to 
identify the horizon line.2

Pet., 41; EX1003, [0133]-[0134]; Pet. Reply, 17-19; EX1085, [0079]-[0093].

Khan/Ali’s end-2-end algorithm is a “predictive model” that identifies the horizon line.3
Pet., 43; EX1003, [0138]; Pet. 

Reply, 20; EX1085, [0097]-[0105].

EX1007, 1825; Pet., 43.
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Ground 2: Khan/Ali’s horizon estimation algorithm is a “predictive model.”

Dr. Darrell

EX1085, [0095]-[0096]; Pet. Reply, 19-20.
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Ground 2: Khan/Ali’s CNN (“a predictive model”) is used to identify lane lines.

Khan

EX1007, 1824-25; Pet., 41-43; Pet. Reply, 17-19.

Mr. Andrews

EX1061, 31:5-21; Pet. Reply, 17.

Motive’s expert admitted Khan’s CNN is a “predictive model.” 
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Ground 2: Khan/Ali’s CNN (“a predictive model”) is used to identify a horizon line.

Ali

EX1008, 1104; Pet., 38, 41; Pet. Reply, 18-19.

Mr. Andrews

EX1061, 44:16-22; Pet. Reply, 19.

Motive’s expert admitted Ali’s horizon estimation algorithm “uses” Khan’s CNN. 

Step 1B: “identifying one or more lines in the 
video using a predictive model, the one or more 

lines including a horizon line”
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Ground 2: Khan/Ali’s end-2-end algorithm is a “predictive model.”

Dr. Darrell

EX1085, [0098]-[0100]; Pet. Reply, 20.
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Ground 2: Like Choe, Khan/Ali identifies the lines in a “video.”

Khan Ali

EX1007, 1827; Pet., 40-42; Pet. Reply, 21.

EX1008, 1104; Pet., 38; Pet. Reply, 21.



Petitioner’s Demonstrative Exhibit – Not Evidence

Ground 2 – Claim 2: “wherein the one or more lines includes at least one lane line of a roadway.”

41

Khan

EX1007, FIG. 2; Pet., 41-42; Pet. Reply, 21.

Dr. Darrell

EX1085, [0083]; Pet. Reply, 17.



Petitioner’s Demonstrative Exhibit – Not Evidence 42

Ground 2 – Claims 3 and 4

Claim 3 Claim 4 – Not Disputed (see POR, 35-39)

“wherein computing the at least one camera parameter comprises predicting 
the at least one camera parameter using the predictive model”

“wherein computing the at least one camera parameter comprises predicting 
the at least one camera parameter using a second predictive model”

Khan

EX1007, FIG. 3; Pet., 42-43; Pet. Reply, 23-24.

Mr. Andrews

EX1061, 58:8-13, 61:9-13; Pet. Reply, 21.
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Ground 2 – Claim 5: “wherein the at least one camera parameter comprises 
a camera height and a road plane normal.”

EX1061, 60:10-20; Pet. Reply, 25.

Mr. Andrews
Khan

’580 Patent
EX1007, 1827; Pet., 44-45; Pet. Reply, 25.

EX1001, 14:15-33; Pet. Reply, 25.



Petitioner’s Demonstrative Exhibit – Not Evidence

Ground 2: Khan/Ali does not require three lane lines to identify the horizon line.

44EX1085, ¶¶107-110; Pet. Reply, 17.

EX1007, 1827; Pet. Reply, 21.

EX1007, 1828; Pet., 42.
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Ground 2: Khan/Ali does not require three lane lines to identify the horizon line.

45Pet. Reply, 17 (citing EX1085, ¶¶107-110).

Mr. Andrews agrees Khan/Ali determines the horizon line even if only two lane lines are visible.

EX1061, 47:10-20.

EX1061, 41:2-4.
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Ground 3: Choe and Workman
(Claims 1-4)
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Dr. Hall-Ellis

47

Ground 3: Workman is prior art to the ’580 Patent.

Not Disputed

’580 Patent

EX1016, [0079]; Pet., 9. 
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Ground 3: Workman identifies a horizon line using a “predictive model.”

Not Disputed

Workman
Workman discloses a “predictive model” that identifies a horizon line.

EX1011, 1; Pet., 19. 
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Ground 3: A POSA would have been motivated to use Workman’s “predictive model” in Choe.

49

Mr. AndrewsDr. Darrell

EX1003, [0146]; Pet., 47.

EX2003 (revised), [0090]; Pet. Reply, 15.

For Ground 3, both experts agree there is a shortcoming in Choe. 



Petitioner’s Demonstrative Exhibit – Not Evidence

Ground 3: A POSA would have been motivated to use Workman’s “predictive model” in Choe.

50

Dr. Darrell

EX1003, [0147]-[0149]; Pet., 47-49. 

Dr. Darrell explained advantages of using Workman’s predictive model.

. . .

. . .

Workman

EX1011, 0002; Pet., 47-48. 

EX1011, 0010; Pet., 47-48. 
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Ground 3: Motive’s arguments disputing the motivation to combine lack merit.

51

Pet., 47; EX1003, [0146]; EX2003 (revised); Pet. Reply, 15; EX1085, [0116]-[0117].

Ground 3 identified a shortcoming in Choe – that Choe’s predictive models are not described fully. 1

Dr. Darrell did not use the ’580 Patent as a roadmap – his MTC analysis relies on Choe and Workman.2
EX1003, [0146]-[0150]; Pet., 47-49; Pet. Reply, 26-27.

A POSA would care about speed, especially when Choe’s system calibrates the camera while the vehicle is driving.3
EX1085, [0124], [0126] (citing EX1005, [0017]); Pet. Reply, 27.

Workman’s performance improvement is relative to vanishing point estimation – the type of system in Choe.4
Pet. Reply, 27-28; Pet., 47-48; EX1003, [0147].

Workman is analogous art and relevant to identifying a horizon line in automobile applications.5
EX1085, [0119]-[0122]; Pet. Reply, 28-29.
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Ground 4: Choe and Westmacot
(Claims 5-7)
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Ground 4 – Choe in view of Westmacot renders obvious claims 5-7.

If the Board determines that Choe satisfies claim 1, Ground 4 renders obvious claims 6 and 7.

POR, 53-56.

A POSA would not have been motivated to compute “a camera height and a road plane normal” (claim 5).

Patent Owner Argues:

1

Westmacot teaches away from camera calibration. 2
POR, 56.

3
POR, 57-58

Westmacot does not compute the camera height and road plane normal based on the one or more lines. 
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Ground 4 – A POSA would have been motivated to combine Choe and Westmacot.

54

Dr. Darrell

EX1003, [0165]; Pet., 55.

EX1003, [0160], [0163]; Pet., 53.

. . .
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Ground 4 – A POSA would have been motivated to combine Choe and Westmacot.

POR

POR, 56. 

UCB, Inc. v. Actavis Labs, UT, Inc., 
65 F.4th 679, 692 (Fed. Cir. 2023).

 “[A] reference does not 
teach away if it merely 
expresses a general 
preference for an 
alternative invention but 
does not criticize, discredit 
or otherwise discourage 
investigation into the 
claimed invention.”
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EX1010, 26:4-8, 34:9-11; Pet., 62. 56

Ground 4 –Westmacot computes camera parameters based on the lines.

Westmacot explains the mathematical relationship between camera height (h), road plane normal (n) 
and the lane boundaries (bi

left and bi
right).

gi = road point below camera
ci = camera’s 3D position
Ri =  camera’s pose
wi = width left or right
r = vector within the road plane

. . .

EX1010, 26:9, FIG. 27; Pet., 62.

EX1010, 24:26, 25:2-4; Pet., 54.
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Ground 5: Choe, Khan/Ali, and Westmacot
(Claims 1-7)
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Ground 5 – A POSA would have been motivated to combine Choe, Khan/Ali, and Westmacot.

Pet. Reply:

Pet. Reply, 32-33. 

POR:

. . .

POR, 58. 
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Ground 6: Choe, Workman, and Westmacot
(Claims 1-7)
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Ground 6 – A POSA would have been motivated to combine Choe, Workman, and Westmacot.

Pet. Reply:

Pet. Reply, 33. 

POR:

. . .

POR, 59. 
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Thank You
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