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I. INTRODUCTION 

Motive’s attempts to distinguish the art using a narrow interpretation of art 

and “predictive model,” and its expert’s “revised” opinions. In the POPR, Andrews 

agreed Choe used predictive models for camera calibration, but now he shows a 

change of heart. Compare EX2003, ¶46, with POPR EX2003, ¶46.1 Samsara still 

prevails because there is no dispute Khan/Ali identifies a horizon line “using” a 

predictive model. Indeed, both experts agree—Ali’s horizon estimation algorithm 

uses Khan’s CNN (a predictive model). EX1061, 44:16-22 (“[Q] To be clear, 

Algorithm 1 of Ali would use the CNN of Khan or the CNN of Khan plus the 

missing boundaries approach of Khan, right? … [A] Yes.”); EX1003, ¶¶133-35; 

EX1085, ¶¶88-92. Motive’s remaining arguments fail as Samsara’s expert provides 

substantial evidence and motivations to combine (MTC). The Board should find all 

challenged claims unpatentable. 

  

 
1 Mr. Andrews’ POPR and POR declarations are both EX2003. To 

distinguish between them Samsara refers the POPR declaration as “POPR 

EX2003” and the “revised” POR declaration as “EX2003.” 
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II. MOTIVE’S NEW POSA HAS NO IMPACT  

Motive’s POSA, POR, 8-9, deviates from Samsara’s POSA, Pet., 7-8. 

Samsara POSA is proper since the ’580 patent’s Abstract and Summary emphasize 

machine learning and machine/computer vision. EX1001, (57), 1:18-2:8; EX1085, 

¶¶6-20. Motive’s POSA does not differ much because two-years of 

training/experience designing software for cameras/sensors in the automotive 

industry is similar two-years with machine learning and machine/computer vision 

algorithms because the automotive industry, and software designers for automotive 

camera/sensor systems, would have been heavily involved in machine learning and 

machine/computer vision applications for autonomous vehicles. EX1085, ¶¶6-15; 

POR, 8; EX1061, 105:10-13 (agreeing the art involved autonomous vehicles and a 

POSA would have been aware of computer vision techniques); EX1083 (job 

posting showing an entry-level position requiring these skills). Nor does adding 

automotive to the POSA rebut the Petition Grounds. If anything, “it is generally 

easier to establish obviousness under a higher level of ordinary skill in the art.” 

Kinetic Concepts, Inc. v. Smith & Nephew, Inc., 688 F.3d 1342, 1366 (Fed. Cir. 

2012); EX1085, ¶¶10-19. 
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III. CLAIM CONSTRUCTION 

Motive implicitly construes “predictive model” to exclude a geometric 

process (geometry). POR, 3-6. Neither the ’580 patent nor its prosecution history 

supports this exclusion.  

A. “predictive model” does not exclude geometry. 

No clear and unequivocal lexicographer or disavowal exists here, so there is 

no change to the plain and ordinary meaning. Phillips v. AWH Corp., 415 F.3d 

1303, 1315-16 (Fed. Cir. 2005).  

The ’580 patent has no lexicographical definition of “predictive model” 

excluding geometry. EX1085, ¶¶31-49. Nor does Motive allege. Motive appears to 

argue disavowal. POR, 27-29. 

The ’580 patent does not disavow geometry. Instead, the ’580 patent 

encourages using geometry. EX1085, ¶¶32-36. The Title is: “Camera Initialization 

for Lane Detection and Distance Estimation Using Single-View Geometry.” 

EX1001, (54) (emphasis added). The Description states “a geometric process can 

be performed to identify lane and horizon lines.” EX1001, 8:12-14.  The ’580 

patent incorporates U.S.App.17/173,950 for computing its inverse perspective 

mapping (IPM). EX1001, 14:34-36. The ’950 application states: “[T]he method 

estimates the IPM using scene geometry in the frames recorded by the camera.” 

EX2001, 6:6-7 (emphasis added); EX2001, 2:1-6, 6:41-47, 13:48-49, 14:18-26, 
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FIGS. 2, 8. 

 The ’580 patent states: “[P]revious requirements of having three lane lines 

in frame (e.g., to geometrically calculate a horizon line) can be relaxed.” EX1001, 

8:39-46. But “relaxing” a requirement does not disavow that requirement. The 

statement relaxes the requirement of needing three lane lines visible in the frame, 

not geometry. EX1085, ¶¶32-34. This is far from clear and unmistakable 

disavowal. 

The ’580 patent does not lexicographically define or otherwise limit 

“predictive model” to exclude geometry. 

B. Prosecution does not support exclusion. 

Contrary to Motive’s suggestion, the reasons for allowance had nothing to 

do with the “predictive model.” POR, 29-30. Rather, the Examiner maintained 

using geometry to identify the horizon line still satisfied this element. EX1002, 

0169-70; EX1085, ¶¶37-50; EX1061, 132:14-133:8. 

Motive’s Reply argued “Kwant1” did not use a predictive model to identify 

the horizon line because it predicts lane lines and then uses geometry to identify 

the horizon line. EX1002, 0145-46. But Motive also argued Kwant1 did not 

compute camera parameters or transmit an overlaid video to an annotator device 

for manual review, among other things. EX1085, ¶¶41-46 (citing EX1002, 0145-

48). 
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The Allowance shows “predictive model” had nothing to do with allowance. 

EX1085, ¶¶47-49. The reasons for allowance maintained Kwant1’s geometry 

satisfied “predictive model” but withdrew that Kwant1 disclosed Steps C-E. 

EX1085, ¶47; EX1061, 132:14-133:8. The prosecution history does not support 

Motive’s narrow construction. It shows the opposite—that a predictive model 

could be satisfied when using geometry. 

IV. GROUND 1 

Motive’s arguments—that an expert witness cannot testify about how a 

POSA would have understood the art—are flawed. POR, 16, 21; Section IV.A. 

Motive improperly alleged that art must disclose claim elements verbatim. A 

reference may be relied upon for all that it would have reasonably suggested to a 

POSA, including nonpreferred embodiments. M.P.E.P. § 2123. When Choe’s full 

disclosure is viewed by a POSA, it teaches or suggests every claim element2.  

A. Samsara properly relies on expert testimony. 

Motive incorrectly alleges a petitioner cannot rely on expert’s to interpret 

how a POSA would have understood art. POR, 10, 16, 21. “Experts may testify 

about the teachings of the prior art and how they relate to the patentability of the 

 
2 If the claims require a specific predictive model, see Choe/Khan/Ali 

(Grounds 2/5) and Choe/Workman (Grounds 3/6). EX1085, ¶59. 
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challenged claims.” Consolidated Trial Practice Guide (“CTPG”) at 35. 

Motive cites two inapplicable Qualcomm cases. POR, 16, 21. These cases 

determined a Ground cannot be “based on” applicant admitted prior art (“AAPA”). 

In Qualcomm, the Ground was “based on” AAPA being styled “Applicants 

Admitted Prior Art (AAPA) in view of Majcherczak” and relying on the patent’s 

figure as the primary reference. Qualcomm Inc. v. Apple Inc., 134 F.4th 1355, 1360 

Fed. Cir. 2025). In contrast, this Petition has no AAPA. Nor does it rely on the 

expert to fill holes in the art, as the art teaches or suggests all the claim features. 

Rather, Samsara relies on Dr. Darrell to confirm the art’s teachings, which is 

allowable. CTPG at 35.  

Motive wrongly alleges, at POR, 9-10, that Dr. Darrell “reports no 

experience in the automotive industry or the design of automotive sensor systems 

or any other factual basis to be knowledgeable about such ordinary knowledge or 

level of skill.” Even a cursory review of Dr. Darrell’s CV shows he is an expert in 

computer vision, artificial intelligence, and their application to the automotive 

industry. EX1004. For example, he has numerous automotive industry 

publications, collaborated with industry-leading companies, and directs 

organizations to develop autonomous driving technologies. EX1085, ¶¶20-30. 

Motives’s argument is thus belied by the evidence of Dr. Darrell’s qualifications. 

The Board should credit his testimony and give it the full weight it deserves. 
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B. Choe “identif[ies] one or more lines in the video using a 
predictive model, the one or more lines including a horizon line.” 

Motive agrees Choe discloses a method “identif[ying] one or more lines … 

the one or more lines including a horizon line.” POR, 11. Motive also does not 

dispute Choe discloses “predictive models.” POR, 13. The dispute is instead 

whether Choe identifies the horizon line “using a predictive model.” 

Motive argues Choe uses “algorithms” instead of “predictive models” to 

determine the horizon line during calibration. POR, 13. But Motive reads Choe and 

the ’580 patent too narrowly. In Choe, “machine learning engine 122 generates or 

trains a set of rules, algorithms, and/or predictive models 124 for a variety of 

purposes.” EX1005, [0030] (emphasis added). When referring to camera 

calibration, Choe refers to “algorithms 124,” EX1005, [0030], but a POSA reading 

Choe understood predictive models 124 could also supplement or replace 

algorithms 124 for camera calibration. EX1005, [0030]; EX1085, ¶¶51-53. Indeed, 

this was Motive’s expert’s initial interpretation of Choe before he changed his 

mind. Compare POPR EX2003, ¶46, with EX2003, ¶46. 

Motive takes issue with Choe’s use of the “camera’s hardware settings” to 

determine the horizon line. POR, 11-12. Although Choe states “perception module 

302 determines a horizon line based on the camera’s hardware settings,” EX1005, 

[0048], Choe does not specify the horizon line is based only on hardware settings. 

EX1085, ¶54. Nor does the ’580 patent’s “predictive model” exclude the use of 
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camera hardware settings. EX1085, ¶57. Claim 1 does not limit inputs the 

predictive model uses and the precise algorithm performed. 

Motive argues Choe’s “predictive models 124” are not “predictive models” 

because they are based on driving statistics. POR, 13. The ’580 patent does not 

limit which inputs are used for the predictive model. EX1085, ¶55. Regardless, 

Choe also does not say predictive models 124 are based only on driving statistics, 

which suggests other inputs could be used. EX1085, ¶¶55-58. Ultimately, as 

Motive’s expert admitted, Choe does not prohibit image data from training 

predictive models 124 and does not prohibit predictive models from being used for 

sensor calibration. EX1061, 76:13-24.  

Because Choe uses predictive models various purposes, including camera 

calibration, a POSA would have understood Choe at least suggests using predictive 

models to identify the horizon line. EX1003, ¶¶90-97.  

C. Choe “receiv[es], over a network from a camera device, a video 
comprising a set of image frames.” 

Motive agrees Choe’s sensor can be a video camera. EX1005, [0022] 

(“Cameras 211 may be still cameras and/or video cameras.”); EX1061, 98:22-99:1. 

Motive agrees a video comprises a set of image frames. POR, 16; EX1061, 99:2-3. 

The dispute appears to be whether Choe receives a video “over a network.” POR, 

16-17. It does. 

Choe receives a video “over a network” in both its online and offline 
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calibration processes. When Choe calibrates a video camera 211 offline, a video is 

received “over a network” because Choe performs offline sensor calibration at 

server 103. EX1005, [0031], [0044]. Server 103 receives the captured sensor 

data—in this case a video—over network 102. Pet., 25-26; EX1003, ¶¶87-89.  

 

EX1005, FIG. 1. 

During online calibration, a video is also received “over a network.” 

EX1005, [0017], [0054]. Similar to the ’580 patent’s use of a CAN bus, Choe’s 

“components 110-115 may be communicatively coupled to each other via a 

controller area network (CAN) bus.” EX1001, 3:58-60, FIG. 1; EX1005, [0021]. 

When Choe’s system 110 receives a video from system 115, it would therefore do 

so over the CAN (a network). EX1061, 122:10-15 (Mr. Andrews admitting the 

’580 patent refers to the CAN as a network). Choe therefore discloses this element 
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for its online calibration. 

Motive’s argument, POR, 16, that Choe analyzes only single frames is also 

incorrect. Choe’s Figures 6A and 6B show a calibration process on “a set of image 

frames.” EX1003, ¶86. Choe analyzes at least two frames of the video—frames 

1109 and 1110. Motive’s expert agrees two image frames is a “set” of image 

frames. EX1061, 103:19-20. 

 

 

EX1006, FIGs. 6A, 6B (excerpted and annotated). 
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D. Choe “comput[es] at least one camera parameter based on the 
one or more lines.” 

Motive alleges Choe does not compute a camera parameter based on the 

horizon line. POR, 17-18. Motive also alleges Choe only computes calibration 

factors, not camera parameters. POR, 18. Motive is incorrect. 

First, Choe uses the initial horizon line to compute a calibration factor for 

the camera’s pitch angle. Pet., 28. Choe explains: “[a] first calibration factor or 

first correction value is determined for calibrating a pitch angle of the camera 

based on a difference between the initial horizon line and the updated horizon 

line.” EX1005, [0049]. Because this calibration factor is explicitly derived from 

the difference between the initial and updated horizon lines, it relies and is based 

on both the initial and updated horizon line. EX1085, ¶63. That calibration factor is 

used to compute the camera’s pitch angle of the camera. EX1005, [0049]; EX1085, 

¶63. Because pitch angle is computed using a calibration factor derived from the 

initial horizon line, pitch angle itself is also based on the initial horizon line. 

EX1003, ¶¶43-44, 98; EX1085, ¶63. 

Second, calibration factors are “camera parameters” because they relate to 

the camera itself and are associated with one or more operating characteristics of 

the camera. EX1085, ¶¶60-62. But even if calibration factors were not camera 

parameters, Choe uses calibration factors to compute the camera’s pitch, yaw and 

roll. EX1005, [0049], [0052], [0053]. There is no dispute pitch, yaw, and roll are 
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“camera parameters.” EX1003, ¶43; EX1085, ¶62; EX1061, 10:1-3; EX1001, 

claim 10.  

E. Choe “generate[s] an overlaid video” and “transmit[s] the 
overlaid video to an annotator device.” 

Motive alleges Choe generates/transmits overlaid images, not video. POR, 

18-20. But Motive interprets Choe too narrowly. While Choe is clear in some 

embodiments, the camera captures still images used during calibration, Choe states 

“[c]ameras 211 may be still cameras and/or video cameras.” EX1005, [0022] 

(emphasis added). A POSA using a video camera understood the calibration 

process would generate an overlaid video—or at least a set of overlaid video 

frames. Pet., 29; EX1003, ¶103. The user interface is overlaying frames 1109 and 

1110. Two image frames is a “set” of image frames. EX1061, 103:19-20.  
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EX1006, FIGs. 6A, 6B (excerpted and annotated). 

Motive alleges the overlaid video requires a “set” of image frames, POR, 18-

19, which Choe discloses.  

F. Claim 2 

Motive alleges Choe does not disclose a predictive model to identify lane 

lines. POR, 20-21. But Choe uses a predictive model/algorithm for calibration, 

which predicts not only the horizon line but also lane lines 621-623. Section IV.B; 

EX1003, ¶¶113-114. 
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EX1006, FIG. 6A (excerpted and annotated). 

G. Claims 3 and 4 

Motive suggests the predictive model(s) must directly predict the camera 

parameter. POR, 21-23. But the claims only require using predictive model(s). 

Choe teaches this. Pet., 34-35. 

Choe uses multiple predictive models to predict the horizon line and camera 

parameters (claim 4). Choe states: “machine learning engine 122 generates or 

trains a set of rules, algorithms, and/or predictive models 124 [(plural)] for a 

variety of purposes.” EX1005, [0030] (emphasis added). One of the purposes is to 

identify the horizon line, which is then used to predict and adjust pitch, yaw, and 

roll (camera parameters). Sections IV.B and IV.D. 

Since Choe uses multiple predictive models (claim 4), Choe’s pipeline also 
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uses the first predictive model (claim 3).  

V. GROUND 2 

A. MTC 

Contrary to Motive’s allegation, POR, 32, Dr. Darrell did not provide merely 

“conclusory statements” to support the MTC. EX1003, ¶¶121-131. He explained 

why a POSA would have combined Choe-Khan/Ali and supporting KSR rationales. 

Id.  

According to Motive, Samsara did not “identify any ‘known problem’ or 

shortcoming in Choe for which the Khan/Ali methodologies provide a suitable 

solution.” POR, 34. Not so. Dr. Darrell explained Choe uses predictive 

models/algorithms for camera calibration. EX1003, ¶93. Since Choe does not 

explicitly disclose which predictive models it uses, a POSA would have used other 

references that explain how predictive models were used, especially for camera 

calibration. EX1003, ¶121. This would have led to Khan/Ali. Id. Motive’s expert 

likewise found this shortcoming in Choe: “Choe does not actually describe how 

‘predictive models’ are used for any purpose.” EX2003, ¶90; EX1061, 94:3-4 (“It 

would be nice if [Choe] provided more detail on that, but he doesn’t.”). 

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

EX1003, ¶¶123-127. He provided quantitative, reported results from Khan/Ali  

showing the improvement over other systems. EX1003, ¶123 (+7.8%, +6.8%, and 
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+1.2% improvement over state-of-the-art datasets). He explained Khan/Ali was 

advantageous because its system predicts the horizon line for camera calibration 

even when lane lines were missing. Id. And he identified excerpts in Ali that would 

have motivated a POSA—e.g., the models were “simple, intuitive,” 

“computationally inexpensive, and [] data-domain invariant.” EX1003, ¶127 

(citing EX1008, 1107).  

Mr. Andrews’s claim Choe does not care about accuracy is inaccurate. 

EX1085, ¶69. Contrary to Mr. Andrews’s argument, EX1061, 79:2-17, more 

accurate lane and horizon predictions were directly pertinent to Choe. EX1085, 

¶¶69-73. Choe performs camera calibration “while the vehicle is driving and real-

time images are captured.” EX1005, [0017], [0054]. Khan/Ali’s ability to more 

accurately predict lane and horizon lines would have improved real-time 

calibration such that the camera would calibrate faster and any manual calibration 

could be reduced. EX1003, ¶¶123-27; EX1085, ¶64-68. Rather than ignore 

processes that improved accuracy, a POSA would have been motivated to 

implement them to improve the safety of Choe’s system. EX1085, ¶¶64-75. 

Motive fails to rebut Dr. Darrell’s KSR rationales. EX1003, ¶¶128-131. He 

explained why combining Choe-Khan/Ali would have combined known elements 

according to known methods to yield predictable results. EX1003, ¶128. The 

combination would have used a known technique to improve similar devices in the 
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same way. EX1003, ¶129. And Choe’s camera calibration process was ready for 

improvement. EX1003, ¶130. 

Motive also argues the Board should discredit Dr. Darrell’s MTC because 

the parties propose different POSAs. POR, 9. But Motive’s new POSA does not 

materially impact Dr. Darrell’s analysis. EX1085, ¶75; Section II; Kinetic 

Concepts, 688 F.3d at 1366; EX1085, ¶¶16-19.  

B. Choe-Khan/Ali “identif[ies] one or more lines in the video using a 
predictive model, the one or more lines including a horizon line.” 

Motive is incorrect in arguing that Khan/Ali do not disclose a “predictive 

model” and that “predictive model” excludes geometry. POR, 24; Section III. But 

even under its narrow construction, Khan/Ali discloses a predictive model used to 

identify lane lines and a horizon line. EX1085, ¶¶76-110. 

Both experts agree Khan’s CNN is a “predictive model.” EX1085, ¶¶79-93; 

EX1061, 28:21-29:1, 31:11-25, 34:2-10. Khan states: “We use a simple encoder-

decoder based Convolutional Neural Network (CNN) to detect keypoints or 

markers (used interchangeably) along the lane boundaries.” EX1007, 1824. Khan’s 

Figure 2 shows a CNN has an encoder network (a backbone) and a decoder 

network (a head), like the ’580 patent. EX1085, ¶¶81-87; EX1061, 33:4-34:10. 
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EX1007, FIG. 2. 

Also like the ’580 patent, Khan/Ali uses its CNN to identify the horizon line, 

not just lane lines. EX1085, ¶¶88-92. Both experts agree Khan/Ali deploys the 

CNN at the box labeled “Lane boundary marker detection.” EX1085, ¶¶92-93; 

EX1061, 34:12-21.3 When Khan/Ali performs initialization, the output of the CNN 

 
3 Motive points out Khan/Ali “take motivation from keypoint detection in 

Mask-RCNN.” EX1007, 1825. Although Khan/Ali does not use the identical 

Mask-RCNN previously known in the literature, it nonetheless “uses” a CNN (a 

predictive model) to identify lane and horizon lines. EX1085, ¶¶72-93. 
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is input into the horizon estimation step to identify the horizon line. EX1085, ¶¶88-

92; EX1061, 40:8-41:15, 43:18-44:1, 46:21-25; EX1008, 1104 (Algorithm 1, 

“Input: Detected markers by lane detector”). 

 

EX1007, FIG. 3. 

Andrews agrees Ali’s horizon estimation algorithm “uses” Khan’s CNN: 

“[Q] To be clear, Algorithm 1 of Ali would use the CNN of Khan or the CNN of 

Khan plus the missing boundaries approach of Khan, right? … [A] Yes.” EX1061, 

44:16-22. Ali’s horizon estimation algorithm uses the CNN (a predictive model) to 

identify the horizon line. Therefore, Khan/Ali identifies the horizon line “using a 

predictive model”. 

Dr. Darrell explained why Ali’s horizon estimation algorithm, not just the 

CNN, is a predictive model under the plain and ordinary meaning. EX1003, ¶137; 

EX1085, ¶¶94-96. Ali’s algorithm determines the forward and lateral vanishing 

point for each frame in the video based on markers for the lane lines. EX1085, ¶95; 
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EX1008, 1104. It uses RANSAC, a well-known predictive modeling tool, to find 

the best fitting horizon line across the video. EX1085, ¶95; EX1008, 1104. Similar 

to Khan/Ali, the ’580 patent determines markers for the lane lines and “fits one or 

more lines to the markers.” EX1001, 13:20-21. Khan/Ali’s horizon estimation 

algorithm works substantially the same as the ’580 patent, so there is no justifiable 

reason to exclude Khan/Ali’s horizon estimation algorithm from the claim. 

EX1085, ¶96. 

Dr. Darrell explained why Khan(/Ali)’s Figure 3 entire End2End algorithm  

is a predictive model. EX1003, ¶138; EX1085, ¶¶97-106. The ’580 patent does not 

limit the recited predictive model to a single step/algorithm. EX1085, ¶100. Nor 

does the ’580 patent exclude pre- or post-processing from the predictive model. 

EX1085, ¶¶101-106. Accordingly, the algorithm is also a model that predicts the 

lane lines and the horizon line. EX1085, ¶¶97-106; EX1007, FIG. 3. 

The predictive model is satisfied by: (1) Khan’s CNN; (2) Ali’s horizon 

estimation algorithm; and (3) Khan/Ali’s End2End algorithm.  

C. Choe-Khan/Ali discloses the other disputed elements. 

Motive is incorrect that “Petitioner relies exclusively on Choe with respect 

to the other limitations of claim 1.” POR, 31. Samsara relied on Choe-Khan/Ali for 

every limitation because, under obviousness, grounds of unpatentability are based 

on combinations—not references in isolation. In re Keller, 642 F.2d 413 (CCPA 
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1981); Pet., 36-46. 

For example, Choe-Khan/Ali would receive a video over a network and then 

use a predictive model to identify a horizon line in the video because Khan/Ali—

like Choe—performs its process on a video. EX1007, 1827 (“[e]stimation of 

horizon and IPM on a short video clip”); EX1008, 1104 (Algorithm 1, finding the 

horizon line on each frame in a video); EX1061, 49:1-4, 52:20-53:1; EX1085, 

¶¶111-114. Choe-Khan/Ali would compute a camera parameter based on the 

identified lines because Khan/Ali computes camera parameters using the same 

equations as the ’580 patent. Compare EX1007, 1826, with EX1001, 14:20-33; 

EX1061, 51:20-24, 58:8-13, 59:6-15, 60:2-61:17.  

D. Claim 2 

Motive incorrectly characterizes Samsara’s position as requiring Ali’s 

horizon estimation algorithm to identify lane lines by itself. POR, 36-37. This is 

not Samsara’s position. Samsara presented two ways Khan/Ali satisfies claim 2. 

Pet., 41-43.  

First, Khan/Ali’s lane boundary marker detection algorithm, inspired by 

Mask-RCNN, is a predictive model identifying lane lines. Pet., 41-43; EX1007, 

FIG. 2. That same predictive model is used to identify a horizon line because the 

output is used as an input to Ali’s horizon estimation algorithm. Pet., 41. Namely, 

horizon prediction could not occur without using the lane detection model. The 
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predictive model is therefore used to identify both lane lines and the horizon line. 

EX1003, ¶¶133-36; EX1085, ¶¶88-93. Indeed, Motive’s expert agrees Ali’s 

horizon estimation algorithm uses Khan’s CNN. EX1061, 44:16-22. 

 

EX1008, 1104 (annotated). 

Second, the entire End2End detection algorithm is the “predictive model” 

because it identifies lane lines and a horizon line. Pet., 43. Although Motive’s 

expert alleges the entire pipeline cannot be a single model, he cites nothing to 
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support this narrow interpretation. EX2003, ¶95. 

 

EX1007, FIG. 3. 

Nor does Motive’s expert show a “model” cannot have initialization and/or 

post-initialization steps. EX2003, ¶95. In fact, the ’580 patent specifies the 

“model” has steps to determine lane lines and a horizon line with other pre- and 

post-initialization steps. EX1001, 2:21-23, 4:47-57, FIG. 3B. These steps are not 

excluded from the scope of “model.” 

E. Claim 3 

Motive argues that Samsara relies on IPM, but “IPM is not mentioned as 

part of the ‘predictive model’ identified for limitation [1B]: Mask-RCNN or 

RANSAC.” POR, 37. Again, this mischaracterizes Samsara’s argument and the 

claims. Similar to claim 2, Samsara relied on two alternative arguments. 

First, Khan/Ali’s lane detection and horizon estimation include at least one 
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predictive model. Pet., 41-43. The output from these predictive model(s) is input to 

the IPM computation, which computes camera parameters. Pet., 42. Because the 

predictive models are necessary for the IPM computation, Khan/Ali uses the 

predictive model(s) to predict camera parameters. 

Second, if the End2End detection algorithm is a predictive model, that 

predictive model would also identify the camera parameters because the IPM 

computation is part of the End2End detection algorithm. 

 

EX1007, FIG. 3 (annotated). 

F. Claim 4 

No POR arguments for claim 4.  

G. Claim 5 

Contrary to Motive’s argument at POR, 38, Samsara did not fail to account 

for the dependency of claim 5. Samsara showed Khan/Ali’s IPM computation 
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predicts “a camera height and road plane normal.” Pet., 44-45. Consistent with 

claim 1, these camera parameters are computed “based on the one or more lines” 

because the IPM computation is “after, and based on, the lane boundary marker 

detection and horizon estimation.” Pet., 45; EX1007, 0005; EX1061, 51:20-24, 

58:11-13, 59:6-15. In fact, Khan uses the same equations for IPM as the ’580 

patent. Compare EX1007, Section 3.2.2, with EX1001, 14:20-33; EX1061, 60:2-

61:17.  

Motive is also incorrect Samsara did not show the combination would 

transmit data representing the camera height and road plane normal to the camera. 

POR, 38. A purpose of both Choe and Khan/Ali is to calibrate/initialize a camera 

based on the computed camera parameters. E.g., EX1005, [0001]; EX1007, 0004-

05; EX1008, 0004-06. And Choe explains data representing the calibration 

parameters are transmitted back to the camera. EX1005, [0031], [0044], [0047], 

Pet., 43; EX1003, ¶¶111-12. In the combination, data representing the camera 

height and road plane normal would therefore be transmitted to the camera device. 

EX1003, ¶¶111-12. 
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VI. GROUND 3 

A. MTC 

Motive’s arguments against the MTC fail for similar reasons as Ground 1—

Dr. Darrell’s MTC is supported and grounded in record evidence. EX1003, ¶¶146-

150. 

Motive argues a POSA would not have looked for other references because 

Samsara did not identify any shortcoming in Choe. POR, 43. Not so. Dr. Darrell 

explains Choe uses predictive models/algorithms for camera calibration. EX1003, 

¶93. But Choe does not explicitly disclose which predictive models it uses, so a 

POSA would have used other references explaining how predictive models were 

used, especially for camera calibration. EX1003, ¶121. This would have led to 

Workman. Id. Motive’s expert likewise found this shortcoming in Choe: “Choe 

does not actually describe how ‘predictive models’ are used for any purpose.” 

EX2003, ¶90; EX1061, 94:3-4 (“It would be nice if [Choe] provided more detail 

on that, but he doesn’t.”). 

Motive incorrectly argued “[the expert] relied on the … patent itself as [his] 

roadmap for putting … pieces of a ‘jigsaw puzzle’ together.” POR, 44 (changes in 

original). Rather than using the ’580 patent, Dr. Darrell cites Choe-Workman. 

EX1003, ¶¶146-150. He explains how Choe does not provide full details on its 

predictive models or precisely how Choe identifies the horizon line. EX1003, 
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¶¶146-49. To better understand how this process was performed, a POSA would 

have searched for references and found Workman, which identifies the horizon line 

faster than the state-of-the-art methods. EX1003, ¶¶146-149. In fact, Workman 

explains its process is “several orders of magnitude faster than current state-of-the-

art methods” and requires “only milliseconds per image” while still being accurate. 

EX1011, 1-2.  

Motive alleges Choe does not care about speed - untrue. EX1085, ¶¶123-

126. Contrary to Motive’s argument, POR, 47-49, faster image processing is 

directly pertinent to Choe. EX1085, ¶¶124-128. Choe performs camera calibration 

“while the vehicle is driving and real-time images are captured.” EX1005, [0017], 

[0054]. Workman’s ability to predict horizon lines faster would have therefore 

sped up Choe’s real-time calibration process. EX1003, ¶¶148-149; EX1085, ¶126. 

Rather than ignore faster processes, a POSA would have been motivated to 

implement them to improve the safety of Choe’s autonomous vehicle. EX1085, 

¶126. 

Motive incorrectly states “[t]he Workman paper does not mention or 

compare its performance with Choe or any similar camera calibration system.” 

POR, 47. Workman states its process is “several orders of magnitude faster than 

current state-of-the-art methods which focus on vanishing points.” EX1011, 1 

(emphasis added). This comparison is directly relevant to Choe, which focuses on 
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the vanishing point for the horizon line. EX1005, [0015], [0044], [0048], [0058], 

FIG. 7, claim 1, Abstract. Samsara’s expert explains a POSA would have 

appreciated Workman’s faster process and understood it could be implemented in 

other systems, such Choe’s. EX1003, ¶¶148-149; EX1085, ¶¶115-127. 

Next, Motive argues the Board should discredit Dr. Darrell’s MTC because 

of the competing POSAs. POR, 45. Motive’s is wrong. EX1085, ¶128. Section II, 

V.A. 

Finally, Motive’s argument that Workman does not relate to the automotive 

industry is incorrect. POR, 46. The second sentence of Workman’s introduction 

states: “[k]nowledge of the horizon line enables a wide variety of applications, 

including: … geometrically biased pedestrian and vehicle detection.” EX1011, 1. 

Workman’s figures also show it applies to vehicles: 

 

EX1011, FIG. 5 (excerpted). 
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Regardless, Motive does not dispute Workman is analogous art published 

before the claims. The knowledge contained therein would have been available to a 

POSA to combine with Choe, and there is substantial evidence supporting the 

combination. EX1003, ¶¶146-50; EX1085, ¶¶118-122. 

B. Choe-Workman identify a horizon line in a video. 

Motive does not dispute Workman uses a predictive model to identify a 

horizon line. POR, 49-50. Motive instead argues Workman’s predictive model 

does not identify the horizon line in a video. POR, 49-50. But one cannot show 

non-obviousness by attacking references individually. Keller, 642 F.2d 413.  

When combined with Choe, the combination uses a predictive model on a 

video because Choe performs camera calibration on videos and video frames. 

Section IV.C; EX1005, [0022]; EX1006, FIGs. 6A, 6B. When using Workman’s 

predictive model on Choe’s video frames, the combination would perform step 

[1B]. EX1085, ¶125. 

C. Claims 2-4 

Motive alleges the Petition did not show Choe-Workman uses “the” 

predictive model to identify a lane line (claim 2) or a camera parameter (claims 3 

and 4). POR, 52. Choe uses the horizon line to identify lane lines and camera 

parameters. Section IV.B; EX1005, [0015]-[0016], [0048]-[0049]; Pet., 33-35. 

Since determining the lane lines and camera parameters are downstream in Choe’s 
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pipeline that depend on the initial horizon line, the predicted lane lines and camera 

parameters are identified “using” the predictive model that identifies the horizon 

line.  

VII. GROUND 4 

A. MTC 

Motive’s argument that a POSA would not have combined Choe-Westmacot 

because “Westmacot teaches away for [sic] doing any camera calibration” is 

misplaced. POR, 56 (emphasis added); EX1085, ¶¶129-140.  

First, Westmacot does not teach away from camera calibration—it merely 

has a preference for not requiring calibration, stating: “Preferably the expected 

road structure is determined … without any requiring any [sic] calibration of the 

image capture device.” EX1010, 5:25-31; EX1085, ¶¶133-134. “[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.” UCB, Inc. v. Actavis Labs, UT, Inc., 65 F.4th 679, 692 

(Fed. Cir. 2023). 

Second, Westmacot’s preference for not requiring calibration is specific to 

calibrating intrinsic properties of the camera, such as the camera’s focal length and 

other specific calibration required for the internal characteristics of a camera. 

EX1085, ¶¶129-132. Westmacot is not teaching away from calibrating extrinsic 
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properties of the camera, such as the camera’s pose relative to the road plane 

normal. EX1085, ¶131. In fact, Westmacot explicitly states systems should 

“measur[e] a relative rotational orientation of an image capture device within a 

vehicle.” EX1010, 9:4-5. 

Third, Choe does not teach away from computing camera height and the 

road plane normal, as taught by Westmacot. EX1085, ¶¶136-139. Nor does Motive 

allege. As Dr. Darrell explained, Westmacot provides the math and explains the 

camera height and road plane normal are required. EX1003, ¶161. Nothing in Choe 

states the camera height and road plane normal should not be calculated. 

Fourth, Westmacot’s ability to use only image data to annotate video frames 

with lane and horizon lines supports the motivation to combine, not rebut it. 

EX1085, ¶135. Westmacot explains using image processing instead of 

conventional calibration techniques would enable the system to use “inexpensive 

and un-calibrated equipment, such as a mobile phone or dash-cam costing a few 

hundred pounds[/dollars].” EX1010, 37:10-13. If Choe had a similar feature, this 

would decrease the cost of the system.  

In addition to this MTC, Dr. Darrell provided ample evidence to support the 

MTC. EX1003, ¶¶159-74; EX1085, ¶¶139-140. 
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B. Claims 5-7 

The Choe-Westmacot combination also discloses the additional elements in 

claims 5-7. Pet., 61-73. 

For claim 5, Motive alleges Westmacot does not compute the camera height 

and road plane normal based on the lane lines or horizon line. POR, 57. But 

Motive again attacks references individually instead of the combination. POR, 57-

58 (attacking Westmacot individually).  

Choe computes camera parameters based on the lane and horizon lines and 

transmits those parameters back to the camera. Pet., 28. In combination, these 

camera parameters include camera height and road plane normal, as taught in 

Westmacot, because those parameters are needed to accurately determine the 

camera’s position relative to the road. Pet., 62. The combination discloses the 

elements in claim 5. 

No POR arguments for claims 6 and 7. 

VIII. GROUND 5 

Motive alleges “Petitioner fails to provide any motivation of why a POSA 

would combine Choe, Westmacot, Khan, and Ali all together.” POR, 58. Not so. 

The motivation to use Khan/Ali’s predictive model in Choe is articulated in 

Ground 2. Pet., 36-40. And the motivation to compute the camera height and road 

plane normal in Choe’s system, as described in Westmacot, is articulated in 
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Ground 4. Pet., 53-60. These rationales are independent and relate to different parts 

of Choe’s system. EX1085, ¶¶141-143. If a POSA were to make both 

combinations, the result would disclose every element of the challenged claims. 

EX1085, ¶¶141-143. 

IX. GROUND 6 

Motive alleges “Petitioner fails to provide any motivation of why a POSITA 

would combine Choe with both Westmacot and Workman.” POR, 59. Not so. The 

motivation to use Workman’s predictive model in Choe is articulated in Ground 3. 

Pet., 47-49. And the motivation to compute the camera height and road plane 

normal in Choe’s system, as described in Westmacot, is articulated in Ground 4. 

Pet., 53-60. These rationales are independent and relate to different parts of Choe. 

EX1085, ¶¶141-143. If a POSA were to make both combinations, the result would 

disclose every element of the challenged claims. EX1085, ¶¶141-143. 
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