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1’320 patent, Ex. 1001 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

PETITIONER’S DEMONSTRATIVES



Claims 1-17 of the ’320 Patent Are Unpatentable 

Ground 1: Claims 1-2, 5-7, 10-13, and 16-17 
Unpatentable Over:

2

Ground 2: Claims 3, 8, and 14 Unpatentable Over:

Villar, Choros, Casagrande, Szwilski, and Khattak: 
Slides 54-66

Villar, Choros, Casagrande, and Szwilski: Slides 3-53

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Villar, Choros, Casagrande, Szwilski, and Andersson: 
Slides 67-76

Ground 3: Claims 4, 9, and 15 Unpatentable Over:



GROUND 1

Ground 1: Claims 1-2, 5-7, 10-13, and 16-17 
Unpatentable Over:

3

Villar, Choros, Casagrande, and Szwilski

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE



Villar

4

Undisputed that Villar’s automated track inspection 
system generates and analyzes railroad track image data 

to determine track defects including, e.g., crosstie defects

‘320 Patent, claim 1; Pet., 21-23, 32, 34-37; Villar, ¶51, FIGS. 2, 3 (annotated), 8. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

‘320 Patent



Choros

5

Choros, FIG. 8 (annotated)

Undisputed that Choros determines the presence of rail seat 
abrasion (“RSA”) by measuring the vertical distance between 

the rail base and crosstie top surface heights

‘320 Patent, claim 1; Pet., 23-24, 33-34, 37; Choros, FIG. 8. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

‘320 Patent



Villar + Choros

6Pet., 25-31, 39-45; Choros, FIG. 8 (annotated); Ex-1004, ¶¶41-49, 65-76

• To facilitate more frequent and accurate measurement of critical track 
parameters while avoiding time, accuracy, and safety issues associated 
with human inspectors

• In response to the FRA’s initiatives to automate RSA detection following 
two high profile derailments in 2005 and 2006

Would have been obvious to implement Villar’s automated railroad 
track inspection system with Choros’ method of measuring RSA to 

automatically determine whether RSA is present along a railroad track 

A POSITA would have been motivated to make the combination: 

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE



Villar + Choros

7Pet., 26-28; Pet. Reply, 5; Ex-1026, 545-546; Ex-1038, 3:26-34, 12:36-47; Ex-1004, ¶¶42, 44-45

Ex-1038 (Trosino), 3:26-34

Automation would have allowed for more frequent and accurate 
measurement of critical track parameters while avoiding time, 
accuracy, and safety issues associated with human inspectors.

Trosino, 12:36-47

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Ex-1026 (Kanade), 545-546



Villar + Choros

8Pet., 26-28; Pet. Reply, 5; Ex-1035 (Newman), 4; Ex-1004, ¶¶42, 44

Ex-1035 (Newman), 4

Automation would have allowed for more frequent and accurate 
measurement of critical track parameters while avoiding time, 
accuracy, and safety issues associated with human inspectors.

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE



Villar + Choros

9

A POSITA would have been motivated in response to the 
FRA’s initiatives following 2005/2006 high profile derailments.

Pet., 17-20, 26-27; Pet. Reply, 7-8; Ex-1018 (NTSB), 1, 2, 9, FIGS. 1, 4.
NTSB, 1

Ex-1018 (National Transportation Safety Board, NTSB), 2

NTSB, 9

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE



Villar + Choros

10Pet., 17-20, 26-27; Pet. Reply, 7-8; Ex-1020 (Federal Register), 83
Ex-1020 (Federal Register), 83

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

A POSITA would have been motivated in response to the 
FRA’s initiatives following 2005/2006 high profile derailments.



GREX Challenges That Villar In View of Choros 
Render Obvious the RSA Limitation In Claim 1

11’320 patent, claim 1 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

1. Petition Relies on Villar, Not Choros, for the Claimed Processor.

2. One Would Have Been Motivated to Combine Villar and Choros. 

3. Villar Does Not Teach Away From Automating RSA. 

GREX’s RSA Arguments Fail:

‘320 Patent



Petition Relies on Villar, Not Choros, for the Claimed Processor

12

In re Merck & Co., Inc., 800 F.2d 1091 (Fed. Cir. 1986)

Petition relies on Villar, not Choros 
for the claimed processor.

PO Response, 8

DEMONSTRATIVE EXHIBIT – NOT EVIDENCEPet., 36-37; PO Response, 8; Pet. Reply, 5-6; Villar, FIG. 1 (annotated).
Villar, FIG. 1 (annotated)



One Would Have Been Motivated to Make the Combination 
(Despite GREX’s Conclusory Arguments to the Contrary) 

13DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Purported difficulties of automating inspection tasks are contradicted 
by record evidence demonstrating automating manual inspections 
tasks were well-known before 2009.

• Villar automates tie plate cut, which GREX’s CEO and technical advisor 
testified involve a similar analysis to RSA.

PO Response, 9

PO Response, 9; Pet. Reply, 6-7; Ex-1004, ¶¶42, 44, 47

GREX’s argument is incorrect and contrary to the record evidence: 



One Would Have Been Motivated to Make the Combination 
(Despite GREX’s Conclusory Arguments to the Contrary) 

14Pet., 26; Pet. Reply, 6-7; Ex-1026, 545-546; Ex-1038, 12:36-47; Ex-1035, 4; Ex-1004, ¶¶42, 44

Purported difficulties of automating inspection tasks are contradicted by record evidence 
demonstrating automating manual inspections tasks were well-known before 2009.

Ex-1035 (Newman), 4

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Ex-1026 (Kanade), 545-546

Ex-1038 (Trosino), 12:36-47



One Would Have Been Motivated to Make the Combination 
(Despite GREX’s Conclusory Arguments to the Contrary) 

15

Villar automates manual inspection tasks 
including crosstie defects

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Purported difficulties of automating inspection tasks are contradicted by record evidence 
demonstrating automating manual inspections tasks were well-known before 2009.

Pet., 29-32; Pet. Reply, 6-7; Villar, FIG. 8; Ex-1004, ¶¶46, 49



One Would Have Been Motivated to Make the Combination 
(Despite GREX’s Conclusory Arguments to the Contrary) 

16

 

Villar, ¶43

Villar contemplates using other known suitable image processing tools and software, 
including algorithms to determine or detect “other measurable aspects of railroad track.”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCEPet., 29; Pet. Reply, 7; Villar, ¶¶8, 43; Ex-1004, ¶46

Villar, ¶8



One Would Have Been Motivated to Make the Combination 
(Despite GREX’s Conclusory Arguments to the Contrary) 

17

Villar automates tie plate cut…

Ex-1043 (Grissom deposition, 85:16-22.

Ex-1044 (Kainer deposition), 29:11-13.

Pet. Reply, 7; Villar, ¶55; Ex-1043, 85:16-22; Ex-1044, 29:11-13

…which GREX’s CEO and technical advisor 
testified involve a similar analysis to RSA.

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Villar, ¶55



One Would Have Been Motivated to Make the Combination 
(Despite GREX’s Conclusory Arguments to the Contrary) 

18

• Ignores the RSA initiatives and proposals promulgated by the FRA 
following the 2005/2006 high-profile derailments

• Contradicts testimony from GREX’s CEO regarding the derailments and 
subsequent industry push to automate RSA detection

PO Response, 14-15

Pet., 17-20, 26-27; PO Response, 14-15; Pet. Reply, 7-9; Ex-1004, ¶43

GREX’s argument is incorrect and contrary to the record evidence: 

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE



One Would Have Been Motivated to Make the Combination 
(Despite GREX’s Conclusory Arguments to the Contrary) 

19

GREX ignores evidence from October 27, 2007, discussing formation of the CCTF and its objective 
developing manual and automated methods to detect rail seat failure on concrete ties.

Pet., 17-20, 26-27; Pet. Reply, 7-9; Ex-1020 (Federal Register), 83; Ex-1004, ¶43
Ex-1020 (Federal Register), 83

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE



One Would Have Been Motivated to Make the Combination 
(Despite GREX’s Conclusory Arguments to the Contrary) 

20

GREX ignores the December 10, 2008, evidence demonstrating the RSAC’s approval of a 
“concrete tie rule” proposing use of automated inspection systems to determine RSA.

Ex-1041 (RSAC, Proposed Concrete Tie 
Draft Rule Text for RSAC Vote), 4, 5

Ex-1021 (RSAC, Minutes of Meeting), 1, 19

Pet., 17-20, 26-27; Pet. Reply, 7-9; Ex-1021, 1, 19; Ex-1041, 1-5

Ex-1041, 1-3

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE



One Would Have Been Motivated to Make the Combination 
(Despite GREX’s Conclusory Arguments to the Contrary) 

21DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Choros, 7
Choros, 11 

Pet. Reply, 7-9; Choros, 7, 11

Even Choros discusses the impact of the derailments and the 
FRA’s initiatives and proposals, making RSA detection a priority. 



One Would Have Been Motivated to Make the Combination 
(Despite GREX’s Conclusory Arguments to the Contrary) 

22Pet., 17-20, 26-27; Pet. Reply, 7-9; Ex-1043, 39:24-40:2

GREX’s argument contradicts testimony from its CEO regarding the 
derailments and subsequent industry push to automate RSA detection.

Ex-1043, 39:24-40:2.

 

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE



Villar Does Not Teach Away From Automating RSA
(Despite GREX’s Conclusory Arguments to the Contrary) 

23

Villar does not discourage automating RSA, 
rather, Villar encourages it.

PO Response, 10

DEMONSTRATIVE EXHIBIT – NOT EVIDENCEPO Response, 10; Pet. Reply, 9-11

In re Gurley, 27 F.3d 551, 553 (Fed. Cir. 1994)



Villar Does Not Teach Away From Automating RSA
(Despite GREX’s Conclusory Arguments to the Contrary) 

24

Villar appreciates the need to regularly 
inspect track components, including 

crossties, for deterioration.

Recognizing the time-consuming nature of 
manual inspection, Villar concedes that 

automating manual inspection tasks, including 
identifying crosstie defects, were well-known.

Villar, ¶6
Villar, ¶4

DEMONSTRATIVE EXHIBIT – NOT EVIDENCEPet., 22-23, 29, 31; Pet. Reply, 10-11; Villar, ¶¶4, 6, 43; Ex-1004, ¶¶46, 49

Villar, ¶43

Implementing Villar’s inspection system to determine the presence of 
RSA would simply be an extension of Villar’s own automated track 

inspection teachings relating to increasing railroad safety. 



Villar Does Not Teach Away From Automating RSA
(Despite GREX’s Conclusory Arguments to the Contrary) 

25Pet. Reply, 7; Villar, ¶55; Ex-1043, 85:16-22; Ex-1044, 29:11-13 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Villar automates tie plate cut…

…which GREX’s CEO and technical advisor 
testified involve a similar analysis to RSA.

Villar, ¶55

Ex-1043 (Grissom deposition, 85:16-22.

Ex-1044 (Kainer deposition), 29:11-13.



Villar Does Not Teach Away From Automating RSA
(Despite GREX’s Conclusory Arguments to the Contrary) 

26

A POSITA would not have sought physical 
or bodily incorporation of Choros’ visual 
manual inspection of crossties into Villar.

MCM Portfolio LLC v. Hewlett-Packard Co., 812 F.3d 1284, 1294 (Fed. Cir. 2015)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCEPet., 38-45; PO Response, 12; Pet. Reply, 9-11; Ex-1004, ¶¶41-49, 65-76

PO Response, 12

Instead, the combined teachings of Villar and Choros would have suggested to implement 
Villar’s automated track inspection system to determine whether RSA is present by measuring 
the vertical distance between rail base and crosstie top surface heights, as taught by Choros. 

Wrong Test



Villar Does Not Teach Away From Automating RSA
(Despite GREX’s Conclusory Arguments to the Contrary) 

27

Choros appreciates the use of both 
manual (visual) and automated inspection methods.  

Choros, 13 

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Choros, 7
Choros, 11 

Pet., 23-24, 28-29, 37; Pet. Reply, 11; Choros, 7, 11, 13; Ex-1004, ¶¶45-46



Villar Does Not Teach Away From Automating RSA
(Despite GREX’s Conclusory Arguments to the Contrary) 

28

Choros only contemplates using inspectors (and, only in addition to geometry cars) 
because of the lack of “availability of existing geometry cars.”

Choros, 11

DEMONSTRATIVE EXHIBIT – NOT EVIDENCEPet., 23-24, 28-29, 37; PO Response, 13; Pet. Reply, 11; Choros, 11; Ex-1004, ¶45

PO Response, 13



Casagrande and Szwilski

29DEMONSTRATIVE EXHIBIT – NOT EVIDENCE‘320 Patent, claim 1; Pet., 46-54; Szwilski, FIG. 3 (annotated); Ex-1004, ¶78

Ex-1004, ¶78

Szwilski, FIG. 3 (annotated)

‘320 Patent

Well-known to compensate for track tilt



Casagrande

30

Casagrande’s mobile railroad track surveying apparatus uses 
image-capturing technology to calculate various parameters 

of track geometry, including vertical alignment.

Pet., 46-47; Casagrande, ¶¶11, 30-35, FIGS. 3, 5 (annotated) DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Casagrande, ¶¶30-35, 11 

Casagrande, FIG. 3 



Casagrande

31

Casagrande’s apparatus automatically compensates measured rail 
profile position data for vertical alignment measurement errors 
due to “elastic deformation of the railway or tramway carriage.”

Pet., 47-48; Casagrande, ¶36, FIG. 6 (annotated); Ex-1004, ¶81 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Casagrande, ¶36 



Villar/Choros + Casagrande

32Pet., 49-50; Ex-1004 (Declaration of Nikos Papanikolopoulos, Ph.D.), ¶82

Ex-1004 (Declaration of Nikos Papanikolopoulos, Ph.D.), ¶82

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

As Dr. Papanikolopoulos explains: 



Szwilski

33

Szwilski’s mobile railroad track surveying and monitoring 
apparatus using image-capturing technology to obtain 

railroad track component position data. 

Pet., 50-51; Szwilski, FIGS. 3, 5 (annotated); Ex-1004, ¶84 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Szwilski, FIGS. 3, 5 (annotated)



Szwilski

34

As Szwilski’s platform travels along inspecting rails, it 
determines and corrects imaged railroad component 

position data for vertical track errors. 

Pet., 50-51; Szwilski, 16, FIGS. 3, 5 (annotated)

Szwilski, 16

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Szwilski, FIGS. 3, 5 (annotated)



Szwilski

35

Szwilski’s tilt corrections “include, but are not limited to, 
determining rail displacement 234 or other rail 120a,b

defects and for even non-railroad applications.”

Pet., 50-51; Szwilski, 20

Szwilski, 20

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE



Villar/Choros + Szwilski

36Pet., 51-52; Ex-1004, ¶87

Ex-1004, ¶87

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

As Dr. Papanikolopoulos explains: 



Villar/Choros + Casagrande/Szwilski 

37Pet., 52-54; FIG. 8 (annotated); Ex-1004, ¶91

The cited references also render obvious claim 1’s “at least one processor 
compensat[ing] for a tilt of the railroad track,” to the extent it requires determining 

the railroad track tilt from the image representative of a profile of the scanned track.

Ex-1004, ¶91

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE



GREX Challenges That Villar In View of Choros, Casagrande, and 
Szwilski Render Obvious the TC Limitations In Claim 1

38’320 patent, claim 1 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

1. GREX’s individual attacks on Casagrande fail.

2. GREX’s individual attacks on Szwilski fail.

GREX’s Tilt Correction Arguments Fail:

‘320 Patent



GREX’s Individual Attacks on Casagrande Fail

39

Petition relies on Casagrande’s tilt compensation teachings—
not to determine whether RSA is present. 

PO Response, 18

In re Keller, 642 F.2d 413 (CCPA 1981)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCEPet., 46-50; Pet. Reply, 12; Ex-1004, ¶¶82-84

Pet. Reply, 12



GREX’s Individual Attacks on Casagrande Fail

40

PO Response, 21

DEMONSTRATIVE EXHIBIT – NOT EVIDENCEPet., 46-50; PO Response, 21; Pet. Reply, 12-15; Ex-1004, ¶¶81-84

1. Casagrande’s system automatically compensates imaged position data for 
vertical alignment measurement errors due to vertical deviation of the 
railway and/or tramway carriage.

2. Track tilt impacts train tilt, which impacts alignment of Casagrande’s 
measurement units.

3. Szwilski’s platform determines and corrects imaged railroad component 
position data for vertical track inclination errors.

GREX’s Argument Fails:



GREX’s Individual Attacks on Casagrande Fail

41

Casagrande’s system automatically compensates imaged 
position data for vertical alignment measurement errors due to 

vertical deviation of the railway and/or tramway carriage.

Pet., 46-50; Pet. Reply, 12-15; Casagrande, ¶36, FIG. 6 (annotated); Ex-1004, ¶¶81-84 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Casagrande, ¶36



GREX’s Individual Attacks on Casagrande Fail

42Pet., 46-50; Pet. Reply, 14-15; Ex-1004, ¶¶81-82

Ex-1004, ¶81

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

As Dr. Papanikolopoulos testifies:

Ex-1004, ¶82



GREX’s Individual Attacks on Casagrande Fail

43Pet., 46-50; Pet. Reply, 12-15; Szwilski, FIGS. 3, 5; PO Sur-Reply, 16; Ex-1004, ¶¶81-84 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Track tilt impacts train tilt, which impacts 
alignment of measurement units.

Szwilski, FIGS. 3, 5 (annotated)

PO Sur-Reply, 16

As also recognized by GREX:



GREX’s Individual Attacks on Casagrande Fail

44

Szwilski’s platform determines and corrects imaged railroad 
component position data for vertical track inclination errors. 

Pet., 50-51; Szwilski, FIGS. 3, 5 (annotated); Ex-1004, ¶¶84-87 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Szwilski, FIGS. 3, 5 (annotated)



GREX’s Individual Attacks on Casagrande Fail

45

PO Response, 21-22

DEMONSTRATIVE EXHIBIT – NOT EVIDENCEPO Response, 21-22; Pet. Reply, 15; Ex-1004, ¶81

Vertical deviation of a single rail relative to normal (and the 
opposite rail) may simply lead to the side of a vehicle on the 

deviated rail to tilt relative to normal—not the entire vehicle. 



GREX’s Individual Attacks on Casagrande Fail

46DEMONSTRATIVE EXHIBIT – NOT EVIDENCEPO Response, 21-22; Pet. Reply, 15; ‘320 Patent, FIG. 17; Ex-1004, ¶81

’320 patent explains that an angular tilt L4 of a crosstie 10 
associated with a curved track may tilt “slightly to the left” such 

that the height of the right rail 12 is slightly taller then left rail 12.

‘320 Patent, 13:2-10

‘320 Patent, FIG. 17



GREX’s Individual Attacks on Szwilski Fail

47

In re Merck & Co., Inc., 800 F.2d 1091 (Fed. Cir. 1986)

Petition relies on Villar, not Szwilski for “the at 
least one processor” recitation of claim 1[f] 

(as well as claim 1[b], 1[c], and 1[d]’s recitations). 

PO Response, 21

DEMONSTRATIVE EXHIBIT – NOT EVIDENCEPet., 50-52; Pet. Reply, 16; Villar, FIG. 1 (annotated); Ex-1004, ¶¶82-83, 87-91

Villar, FIG. 1 (annotated)



GREX’s Individual Attacks on Szwilski Fail

48

Wrong Test

  

DEMONSTRATIVE EXHIBIT – NOT EVIDENCEPet., 51-52; Pet. Reply, 17; Ex-1004, ¶87

Szwilski’s teachings regarding vertical tilt compensation corrections and extending those 
corrections to “other rail [] defects,” would have suggested to a POSITA to implement Villar 

and Choros’ automated RSA railroad track inspection system to account for vertical track 
inclination errors to accurately represent the imaged railroad component position data 

when determining whether a well-known “rail [] defect[],” such as RSA, is present. 

MCM Portfolio LLC v. Hewlett-Packard Co., 812 F.3d 1284, 1294 (Fed. Cir. 2015)

PO Response, 26

Petition does not rely upon or propose bodily 
incorporating Szwilski’s specific systems and 

processes to determine RSA. 



GREX’s Individual Attacks on Szwilski Fail

49

PO Response, 27

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petition is not relying on Szwilski to determine RSA, but 
instead for its imaged rail defect tilt compensation teachings. 

Pet., 51-52; Pet. Reply, 17-18; Ex-1004, ¶¶86-87

In re Keller, 642 F.2d 413 (CCPA 1981)

Ex-1004, ¶86



GREX’s Individual Attacks on Casagrande and Szwilski Fail

50

PO Response, 31

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Again, the Petition relies upon Casagrande and Szwilski’s teachings of compensating 
imaged rail defect measurements for railway or vehicle tilt—not the RSA 

determination. The teachings of the combination render obvious claim 1[f].

Pet., 52-54; PO Response, 31; Pet. Reply, 18; Ex-1004, ¶¶88, 90-92

In re Merck & Co., Inc., 800 F.2d 1091 (Fed. Cir. 1986)



GREX Challenges That the Cited References 
Render Obvious the TCF and Delta Limitations In Claim 2

51’320 patent, claim 1; PO Response, 32; Pet. Reply, 19; Ex-1004, ¶¶95-98. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

1. The combination renders obvious the claimed tilt correction 
factor and delta limitations.

2. The Petition incorporates claim 1[e] and [f]’s analysis into the 
analysis of claim 2[c] and 2[d], respectively.

GREX’s Arguments Fail:

PO Response, 32

‘320 Patent



Villar, Choros, Casagrande, and Szwilski Render Obvious Claim 2
(Despite GREX’s Conclusory Arguments to the Contrary)

52Pet., 55-56; Pet. Reply, 19; Choros, FIG. 8 (annotated); Ex-1004, ¶¶95-98 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

The Petition incorporates claim 1[e] and [f]’s analysis 
into the analysis of claim 2[c] and 2[d], respectively.



Villar, Choros, Casagrande, and Szwilski 
Render Obvious Claims 5-7, 10-13, and 16-17

53’320 patent, claims 5-6, 10-13, 16-17; PO Sur-Reply, 21-22 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

GREX does not separately argue the 
patentability of claims 5-7, 10-13, and 16-17



GROUND 2

54

Ground 2: Claims 3, 8, and 14 Unpatentable Over:

Villar, Choros, Casagrande, Szwilski, and Khattak

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE’320 patent, claim 3

‘320 Patent



Villar, Choros, Casagrande, Szwilski, and Khattak
Render Obvious Claim 3

55DEMONSTRATIVE EXHIBIT – NOT EVIDENCEEx-1004, ¶123; Choros, FIG. 8 (annotated).

Ex-1004, ¶123



Villar, Choros, Casagrande, Szwilski, and Khattak Render Obvious Claim 3
(Despite GREX’s Conclusory Arguments to the Contrary) 

56DEMONSTRATIVE EXHIBIT – NOT EVIDENCEPet., 64-67; PO Response, 36; Pet. Reply, 20-21; Ex-1004, ¶¶119-124

1. Villar’s system generates track images that include “a plurality of pixels
given X-Y coordinates.”

2. Villar analyzes generated images for pixels indicating the presence of a 
railroad track component.

3. Villar uses orientation comparison algorithms to measure and compare 
height contours of imaged components, which would include determining 
vertical pixel counts. 

4. GREX’s arguments are further contradicted by record evidence confirming 
Villar’s pixel measurement technique.

PO Response, 36

GREX’s Pixel Arguments Fail:



Villar, Choros, Casagrande, Szwilski, and Khattak Render Obvious Claim 3
(Despite GREX’s Conclusory Arguments to the Contrary) 

57DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Villar’s automated track inspection system 
generates images representative of a 
profile of a portion of a railroad track.

Pet., 64-67; Pet. Reply, 20-21; Villar, ¶35, FIGS. 2, 3 (annotated), claim 11; Ex-1004, ¶¶119-124

Villar, ¶35

And each image includes “pixels given X-Y 
coordinates,” showing the height contour of 

the imaged components along the track .

Villar, claim 11

Villar’s system generates track images that include “a 
plurality of pixels given X-Y coordinates”



Villar, Choros, Casagrande, Szwilski, and Khattak Render Obvious Claim 3
(Despite GREX’s Conclusory Arguments to the Contrary) 

58DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

To identify track components, Villar analyzes the images for 
“pixels” indicating presence of a railroad track component.

Pet., 64-67; Pet. Reply, 21; Villar, ¶¶46, 49, FIGS. 4, 6; Ex-1004, ¶¶119-124
Villar, ¶46, 49



Villar, Choros, Casagrande, Szwilski, and Khattak Render Obvious Claim 3
(Despite GREX’s Conclusory Arguments to the Contrary) 

59DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Villar uses orientation comparison algorithms to measure and compare height contours of 
imaged components, which would include determining vertical pixel counts. 

Pet., 64-67; Villar, ¶¶43, 50, FIG. 7A (annotated); Ex-1004, ¶¶119-124

Villar, ¶50

Villar discloses identifying rail wear by determining a “measurable distance,” LD
between level L and reference level L2—levels representing the respective height 

contours of the imaged pixel coordinates of the rail and tie plate in frame F1

Villar, ¶43



Villar, Choros, Casagrande, Szwilski, and Khattak Render Obvious Claim 3
(Despite GREX’s Conclusory Arguments to the Contrary) 

60DEMONSTRATIVE EXHIBIT – NOT EVIDENCEPet., 64-67; Pet. Reply, 22, Villar, ¶¶43, 53, FIG. 8 (annotated); Ex-1004, ¶¶119-124

Villar, ¶53

Villar discloses determining height of ballast 18 relative to 
crosstie 10 by determining the height Hb of the imaged ballast 

height contour relative to the crosstie height contour

Villar, ¶43

Villar uses orientation comparison algorithms to measure and compare height contours of 
imaged components, which would include determining vertical pixel counts. 



Villar, Choros, Casagrande, Szwilski, and Khattak Render Obvious Claim 3
(Despite GREX’s Conclusory Arguments to the Contrary) 

61DEMONSTRATIVE EXHIBIT – NOT EVIDENCEPet. Reply, 20-22; Ex-1004, ¶121

Ex-1004, ¶121

Villar uses orientation comparison algorithms to measure and compare height contours of 
imaged components, which would include determining vertical pixel counts. 

As Dr. Papanikolopoulos explains: 



Villar, Choros, Casagrande, Szwilski, and Khattak Render Obvious Claim 3
(Despite GREX’s Conclusory Arguments to the Contrary) 

62DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Determining length, width, and size of imaged 
surface distress features via frame pixel data

GREX and its expert’s conclusory statements are further contradicted by record 
evidence confirming Villar’s pixel measurement technique.

Pet., 64-67; Pet. Reply, 23-24; Khattak, 6:36-37, 11:1-7, 13:54-57, 13:63-65, FIG. 9.

Khattak, FIG. 9
Khattak, 6:36-37, 11:1-7, 13:54-57, 13: 63-65



Villar, Choros, Casagrande, Szwilski, and Khattak Render Obvious Claim 3
(Despite GREX’s Conclusory Arguments to the Contrary) 

63DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Determining ΔH, and defect parameters Sh, Sl, Sb, 
and broken length, W by “counting” pixels Showing distributions of parameters Sh, Sl

and Sb determined via pixel count

GREX and its expert’s conclusory statements are further contradicted by record 
evidence confirming Villar’s pixel measurement technique.

Pet., 41; Pet. Reply, 23; Ex-1026 (Kanade), 553-554, 558, FIGS. 7-8, 14; Ex-1004, ¶70

Ex-1026, 558

Ex-1026 (Kanade), 553-554



64DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Using imaged pixel positions and “COUNT” functions to determine true object position, 
geometrical features, and other parameters from imaged pixel data

GREX and its expert’s conclusory statements are further contradicted by record 
evidence confirming Villar’s pixel measurement technique.

Pet. Reply, 23; Ex-1029 (Erik Åstrand), 134, FIG. 6.3; Ex-1024 (Anders Åstrand), 152, FIG. 5.12.

Ex-1024 (Anders Åstrand), 152Ex-1029 (Erik Åstrand), 134

Villar, Choros, Casagrande, Szwilski, and Khattak Render Obvious Claim 3
(Despite GREX’s Conclusory Arguments to the Contrary) 



Villar, Choros, Casagrande, Szwilski, and Khattak Render Obvious Claim 3
(Despite GREX’s Conclusory Arguments to the Contrary) 

65DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

GREX’s expert recognized the well-known pixel measurement technique in 2008.

Pet. Reply, 23-24; Ex-1045, 1-2

Ex-1045, 1-2



Villar, Choros, Casagrande, Szwilski, and Khattak
Render Obvious Claims 8 and 14

66’320 patent, claims 8, 14 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

GREX does not separately argue the 
patentability of claims 8 and 14.



GROUND 3

67DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Villar, Choros, Casagrande, Szwilski, and Andersson

Ground 3: Claims 4, 9, and 15 Unpatentable Over:



Andersson 

68DEMONSTRATIVE EXHIBIT – NOT EVIDENCE‘320 Patent, claim 4; Pet., 73-75; Andersson, 5:66-6:6; Ex-1004, ¶¶134-136

Andersson, 5:66-6:6

‘320 Patent



Villar, Choros, Casagrande, Szwilski, and Andersson 
Render Obvious Claim 4

69DEMONSTRATIVE EXHIBIT – NOT EVIDENCEPet., 73-75; Andersson, 5:66-6:6; Ex-1004, ¶136

Ex-1004, ¶136

As Dr. Papanikolopoulos testifies:



Villar, Choros, Casagrande, Szwilski, and Andersson Render Obvious Claim 4
(Despite GREX’s Conclusory Arguments to the Contrary)

70DEMONSTRATIVE EXHIBIT – NOT EVIDENCEPO Response, 40; Pet. Reply, 24-25

PO Response, 37

1. No record evidence requires claim 4’s standard TCF to be a distinct value from 
claim 2’s TCF.
2. No record evidence requires limiting the standard TCF to “variations in 
vehicle suspension” and “rail height placement standards,” among other 
“factors unrelated to rail seat abrasion.”

GREX’s Standard TCF Argument Fails:



Villar, Choros, Casagrande, Szwilski, and Andersson Render Obvious Claim 4
(Despite GREX’s Conclusory Arguments to the Contrary)

71DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Claim 4 drafted broadly to only require 
“a standard tilt correction factor.” 

Pet. Reply, 24-25

Nothing in the claim’s plain language:
• Requires limiting the standard TCF to “variations in vehicle suspension” 

and “rail height placement standards,” among other “factors unrelated to 
rail seat abrasion.” 

• Precludes the standard TCF from being a sub-category of claim 1’s tilt 
correction factor, such as 

- one developed to pre-emptively compensate imaged measurements for 
known vertical alignment tilt errors associated with upcoming track 
geometries.



Villar, Choros, Casagrande, Szwilski, and Andersson Render Obvious Claim 4
(Despite GREX’s Conclusory Arguments to the Contrary)

72DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

The ’320 specification likewise provides no disclaimer or 
definition mandating GREX’s interpretation. 

Simply refers to an “exemplary 
embodiment” describing a tilt 

correction factor incorporated into 
algorithms to adjust for tilt caused by 
variations in vehicle suspension, rail 
height placement stands, and other 

factors unrelated to rail seat abrasion

Pet. Reply, 24-25; ‘320 Patent, 12:63-13:17

‘320 Patent, 12:63-13:17



Villar, Choros, Casagrande, Szwilski, and Andersson Render Obvious Claim 4
(Despite GREX’s Conclusory Arguments to the Contrary)

73DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Neither the claim’s plain language nor the specification require applying 
the same standard tilt correction factor along each section of the track. 

PO Response, 41-42; Pet. Reply, 25

PO Response, 41



Villar, Choros, Casagrande, Szwilski, and Andersson Render Obvious Claim 4
(Despite GREX’s Conclusory Arguments to the Contrary)

74DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

That the specification provides a single-value tilt correction factor that was 
“[a]ccordingly” determined following the “example” of a single curve within a 
track does not require GREX’s interpretation to be read into the claim. 

Pet. Reply, 25; ‘320 Patent, 12:63-13:17 
‘320 Patent, 12:63-13:17



Villar, Choros, Casagrande, Szwilski, and Andersson Render Obvious Claim 4
(Despite GREX’s Conclusory Arguments to the Contrary)

75DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Implementing a standard tilt correction factor, as taught by 
Andersson, would operate to pre-empt—not overcompensate—
imaged measurements for known vertical alignment tilt errors 

associated with upcoming track geometries. 

PO Response, 43; Pet. Reply, 26

PO Response, 43



Villar, Choros, Casagrande, Szwilski, and Andersson 
Render Obvious Claims 9 and 15

76’320 patent, claims 9, 15 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

GREX does not separately argue the 
patentability of claims 9 and 15.



Claims 1-17 Are Unpatentable 

Choros is Prior Art 

77DEMONSTRATIVE EXHIBIT – NOT EVIDENCE



Choros is Prior Art 

Pet., 6-7; Pet. Reply, 1-4; Choros, 5-7, 17 78

Copyright date (and established publisher)
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DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Choros is Prior Art

Pet., 6-7; Pet. Reply, 1-4; Choros, 1-2 79DEMONSTRATIVE EXHIBIT – NOT EVIDENCE


