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The ’840 Patent
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’840 Patent

’840 Patent (Ex. 1001) 

’840 Patent (Ex. 1001), Abstract

Petition (-1164, -1165 Paper 2), 1, 2
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Video Stabilization 

Reply (-1164 Paper 29), 8
Katsaggelos Dec. (-1164, -1165 Ex. 1003), ¶ 15

Katsaggelos Suppl. Dec. (-1164 Ex. 1017), ¶¶ 12, 50-53

Motion Estimation1

Motion Smoothing2

Image Warping3

’840 Patent (Ex. 1001), Fig. 1 
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Video Stabilization 

Reply (-1164 Paper 29), 8
Katsaggelos Dec. (-1164, -1165 Ex. 1003), ¶ 15

Katsaggelos Suppl. Dec. (-1164 Ex. 1017), ¶¶ 50-53

Motion Estimation1

’840 Patent (Ex. 1001), Fig. 1

’840 Patent (Ex. 1001), Claim 1

Z



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 7

Video Stabilization 

Reply (-1164 Paper 29), 8 
Katsaggelos Dec. (-1164, -1165 Ex. 1003), ¶ 15

Katsaggelos Suppl. Dec. (-1164 Ex. 1017), ¶¶ 12, 50-53

Motion Smoothing2

’840 Patent (Ex. 1001), Claim 1

’840 Patent (Ex. 1001), Fig. 1



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 8

Video Stabilization 

Image Warping3

Reply (-1164 Paper 29), 8
Katsaggelos Dec. (-1164, -1165 Ex. 1003), ¶ 15

Katsaggelos Suppl. Dec. (-1164 Ex. 1017), ¶¶ 50-53

’840 Patent (Ex. 1001), Claim 1

’840 Patent (Ex. 1001), Fig. 1
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The ’894 Patent
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’894 Patent

’894 Patent (-1186 Ex. 1001) 
Petition (-1186 Paper 2), 1, 2

’894 Patent (-1186 Ex. 1001), Abstract
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’894 Patent

’894 Patent (-1186 Ex. 1001) 

’894 Patent (-1186 Ex. 1001), Claim 1

.  .  .

Petition (-1186 Paper 2), 1
Katsaggelos Dec. (-1186 Ex. 1002), ¶ 16
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Roadmap

1. The ’840 and ’894 Patents

2. Claim Construction

3. Instituted Grounds

4. Secondary considerations
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“low-light high-pass parameter” (’840 Patent)

1[g][i]

Claim 1

’840 Patent (Ex. 1001), Claim 1

Claim 14

’840 Patent (Ex. 1001), Claim 14
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“low-light high-pass parameter” (’840 Patent)

16[d][i]

Claim 16

’840 Patent (Ex. 1001), Claim 16

17[b]

Claim 17

’840 Patent (Ex. 1001), Claim 17
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“low-light high-pass parameter” (’840 Patent)

Insta360’s Construction and 
DI’s Preliminary Construction Parties’ Interpretation in ITC GoPro’s Construction in IPRs

A parameter that controls the 
amount or strength of 
smoothing used in motion blur 
compensation

A parameter that controls the 
amount or strength of 
smoothing used in motion blur 
compensation

A parameter that controls the 
amount or strength of 
smoothing used in motion blur 
compensation by allowing 
more high frequencies to pass 
through based on low-light 
conditions

DI (-1164 Paper 11), 9; DI (-1165 Paper 10), 21
Reply (-1164 Paper 29, -1165 Paper 28), 1

POR (-1164 Paper 19), 24
POR (-1165 Paper 19), 28

ITC Initial Determination (Ex. 2052), 102
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“low-light high-pass parameter” (’840 Patent)

Phillips v. AWH Corp., 415 F.3d 1303, 1315 (Fed. Cir. 2005)

3M Innovative Props. Co. v. Tredegar Corp., 725 F.3d 1315, 1329 (Fed. Cir. 2013)

“[T]he specification is always highly relevant to the claim 
construction analysis. Usually, it is dispositive; it is the single best 
guide to the meaning of a disputed term.”

“For this claim term the patentee offers an ascertainable definition 
in the body of the claim, and our cases do not support prescribing a 
more particularized meaning unless a narrower construction is 
required by the specification or prosecution history.”

The specification supports Petitioner’s construction
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“low-light high-pass parameter” (’840 Patent)

DI (-1164 Paper 11), 9
Reply (-1164 Paper 29, -1165 Paper 28), 1-2

Plain and ordinary meaning: 

A parameter that controls the 
amount or strength of smoothing 
used in motion blur compensation.

’840 Patent (Ex. 1001), 22:8-16

Reply (-1164 Paper 29), 1-7
Reply (-1165 Paper 28), 2-10

Katsaggelos Suppl. Dec. (-1164 -1165 Ex. 1017), ¶¶ 7-37

’840 Patent (Ex. 1001), 21:59-61
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“low-light high-pass parameter” (’840 Patent)

Determined based on motion blur, not limited to low-light

’840 Patent (Ex. 1001), 21:66-22:3

Reply (-1164 Paper 29), 2-4
Katsaggelos Suppl. Dec. (-1164 Ex. 1017), ¶¶ 20-31

’840 Patent (EX1001), 19:18-21

’840 Patent (Ex. 1001), 18:16-24
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“low-light high-pass parameter” (’840 Patent)

GoPro’s expert concedes that 
LLHP parameter is based on conditions other than “exposure time”

’840 Patent (EX1001), Fig. 7

Foroosh Dec. (-1164 EX2001), ¶ 45

’840 Patent (Ex. 1001), 19:15-18

Reply (-1164 Paper 29), 2-4
Katsaggelos Suppl. Dec. (-1164 Ex. 1017), ¶¶ 20-31
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“low-light high-pass parameter” (’840 Patent)

Reply (-1164 Paper 29), 6-7Katsaggelos Suppl. Dec. (-1164 Ex. 1017), ¶ 30

LLHP is agnostic 
as to what causes 

the blur
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“low-light high-pass parameter” (’840 Patent)

Does not require more high frequencies to pass through

Reply (-1164 Paper 29), 4-5
Katsaggelos Suppl. Dec. (-1164 Ex. 1017), ¶¶ 32-37

’840 Patent (Ex. 1001), 22:2-7

’840 Patent (Ex. 1001), 18:16-24
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“low-light high-pass parameter” (’840 Patent)

’840 Patent (Ex. 1001), 18:1-6
’840 Patent (Ex. 1001), 22:14-18

Reply (-1164 Paper 29), 4-5
Katsaggelos Suppl. Dec. (-1164 Ex. 1017), ¶¶ 32-37

Does not require more high frequencies to pass through
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“low-light high-pass parameter” (’840 Patent)

Phillips v. AWH Corp., 415 F.3d 1303, 1315 (Fed. Cir. 2005)

Malvern Panalytical Inc. v. TA Instruments-Waters LLC, 85 F.4th 1365, 1374 (Fed. Cir. 2023)

“In sum, the claim language and the specification indicate that 
“[t]he term ‘pipette guiding mechanism’ in the '549 and '175 
patents is used broadly. The prosecution history discussed above 
does not change our conclusion. Thus, the claim language and 
specification both support the conclusion that ‘pipette guiding 
mechanism’ is a mechanism that guides the pipette assembly 
either manually or automatically.

Sur-Reply (-1164 Paper 33), 2
Sur-Reply (-1165 Paper 33), 3

GoPro’s Cited Case Supports Petitioner
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“low-light high-pass parameter” (’840 Patent)

Phillips v. AWH Corp., 415 F.3d 1303, 1315 (Fed. Cir. 2005)

Littelfuse, Inc. v. Mersen USA EP Corp., 29 F.4th 1376, 1381 (Fed. Cir. 2022)

“We conclude that the claim construction of the ‘fastening stem’ 
limitation that is most consistent with the claims, specification, 
and prosecution history does not confine claims 1 and 10 to 
embodiments in which the fuse end cap is formed from multiple 
pieces of material. We therefore do not agree with the district court 
that claims 1 and 10 do not cover single-piece embodiments (and 
thus that dependent claims 8, 9, 19, and 20 also do not cover 
single-piece embodiments, even though the language of those 
claims is expressly directed to such embodiments).” 

GoPro’s Cited Case Supports Petitioner

Sur-Reply (-1164 Paper 33), 2
Sur-Reply (-1165 Paper 33), 3
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Roadmap

1. The ’840 and ’894 Patents

2. Claim Construction

3. Instituted Grounds

4. Secondary considerations 
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Instituted Grounds
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’840 Patent—Instituted Grounds (IPR2024-01164)

Petition (-1164 Paper 2), 7
Note: Claims 13 and 14 are at issue in ITC 
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’840 Patent—Instituted Grounds (IPR2024-01165)

Petition (-1165 Paper 2), 8

Note: Claims 13 and 14 are at issue in ITC 
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’894 Patent—Instituted Grounds (IPR2024-01186)

Petition (-1186 Paper 2), 8

Note: Claims 1 and 5 are at issue in ITC 
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ITC Grounds

Patent Claim(s) ITC Ground(s)

’840 Patent
1, 14 Pixel 2 

Bell + Zhou/Shi 

13 Pixel 2 + Kwatra 
Bell + Zhou/Shi + Kwatra

’894 Patent
1, 5 Pixel 2 + Kwatra 
1, 5 Bell + Kwatra 

ITC Initial Determination (Ex. 2052), 57-75, 101-111 
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Roadmap

1. The ’840 and ’894 Patents

2. Claim Construction

3. Instituted Grounds

4. Secondary considerations 

 

• “low-light high-pass parameter”
• “temporal horizon enabling 

approximation of intentional 
motion”

• “stickiness parameter” 
• motivation to combine:

• Bell + Shi
• Zhou + Cai

• “weight-balance parameter”
• motivation to combine:

• Kwatra + Bell/Zhou + Shi
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“low-light high-pass parameter”
(-1164: Shi)
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ITCGoPro

Shi Teaches a “low-light high-pass parameter”

Sur-Reply (-1164 Paper 33), 11

ITC Initial Determination (Ex. 2052), 103

Claims do not require LLHP to be part of the smoothing operation
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Shi Teaches a “low-light high-pass parameter”

Motion Estimation1

Motion Smoothing2

Image Warping3

Reply (-1164 Paper 29), 7-10;
Katsaggelos Suppl. Dec. (Ex. 1017), ¶¶ 12, 50-78

Shi (-1164 Ex. 1007), Fig. 1

Shi (-1164 Ex. 1007), 18:27-33

Shi (-1164 Ex. 1007), 13:16-23

Shi (-1164 Ex. 1007), 14:33-36
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Shi Teaches “low-light high-pass parameter”

Shi teaches LLHP under GoPro’s construction requiring “low-light”

Katsaggelos Dec. (Ex. 1003), ¶ 111 Reply (-1164 Paper 29), 7-10 
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Shi Teaches “low-light high-pass parameter”

Shi teaches LLHP under GoPro’s construction requiring “high frequencies”

’840 Patent (Ex. 1001), 18:16-24

Reply (-1164 Paper 29), 8-10
Katsaggelos Suppl. Dec. (-1164 Ex. 1017), ¶¶ 89-90

Shi (-1164 Ex. 1007), 17:63-18:6
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Shi Teaches “low-light high-pass parameter”

Shi teaches LLHP under GoPro’s construction requiring “high frequencies”

Katsaggelos Suppl. Dec. (Ex. 1017), ¶ 89

Katsaggelos Suppl. Dec. (Ex. 1017), ¶ 90

Reply (-1164 Paper 29), 8-10 
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“low-light high-pass parameter”
(-1165: Zhou)
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“low-light high-pass parameter”

Insta360’s Construction and 
DI’s Preliminary Construction GoPro’s Construction

A parameter that controls the amount or 
strength of smoothing used in motion blur 
compensation.

A parameter that controls the amount or 
strength of smoothing used in motion blur 
compensation by allowing more high 
frequencies to pass through based on low-
light conditions.

DI (-1164 Paper 11), 8-9
Reply (-1164 Paper 29, -1165 Paper 28), 1

POR (-1164 Paper 19), 24
POR (-1165 Paper 19), 28
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Zhou Teaches a “low-light high-pass parameter”

Zhou teaches LLHP under GoPro’s construction requiring “low light”

Zhou (-1165 Ex. 1006), Title

Reply (-1165 Paper 28), 10-12
Katsaggelos Suppl. Dec. (-1165 Ex. 1017), ¶¶ 57-60 

Zhou (-1165 Ex. 1006), 4:5-8
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Zhou Teaches a “low-light high-pass parameter”

Zhou teaches LLHP under GoPro’s construction requiring “high frequencies”

Zhou (-1165 Ex. 1006), 6:45-51

’840 Patent (Ex. 1001), 9:18-20

’840 Patent (Ex. 1001), 17:61-63

Reply (-1165 Paper 28), 10-11
Katsaggelos Suppl. Dec. (-1165 Ex. 1017), ¶¶ 57-60
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Zhou Teaches a “low-light high-pass parameter”

GoPro mischaracterized Insta360’s arguments

Insta360 expertGoPro

Katsaggelos Suppl. Dec. (-1165 Ex. 1017), ¶ 55PO Sur-Reply (-1165 Paper 33), 12

Reply (-1165 Paper 28), 10-12
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Roadmap

1. The ’840 and ’894 Patents

2. Claim Construction

3. Instituted Grounds

4. Secondary considerations 

 

• “low-light high-pass parameter”
• “temporal horizon enabling 

approximation of intentional 
motion”

• “stickiness parameter” 
• motivation to combine:

• Bell + Shi
• Zhou + Cai

• “weight-balance parameter”
• motivation to combine:

• Kwatra + Bell/Zhou + Shi
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“temporal horizon” (’840 Patent)

’840 Patent (Ex. 1001), Claim 5

’840 Patent (Ex. 1001), Claim 1

1[g][v]

Claim 1

Claim 5
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“temporal horizon” (’840 Patent)

’840 Patent (Ex. 1001), Claim 16

16[d]

Claim 16
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-1164:  Ground 1 (Bell + Shi)-1164:  Ground 1 (Bell + Shi)
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Bell Teaches “temporal horizon enabling approximation of 
intentional motion”

Petition (-1164 Paper 2), 37-41; Reply (-1164 Paper 29), 11-13
Katsaggelos Dec. (-1164 Ex. 1003), ¶¶ 142-148; Katsaggelos Suppl. Dec. (-1164 Ex. 1017), ¶¶ 104-114 

POR (-1164 Paper 19), 39

GoPro concedes Bell discloses “temporal horizon”
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Bell Teaches “temporal horizon enabling approximation of 
intentional motion”

Petition (-1164 Paper 2), 37-41
Reply (-1164 Paper 29), 11-13

Katsaggelos Dec. (-1164 Ex. 1003), ¶¶ 142-148; Katsaggelos Suppl. Dec. (-1164 Ex. 1017), ¶¶ 104-114 
Bell (-1164 Ex. 1006), 8:52-67

Bell discloses using a buffer of future frames to approximate intentional motion
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Bell Teaches “temporal horizon enabling approximation of 
intentional motion”

Bell (-1164 Ex. 1006), 10:17-19

Bell (-1164 Ex. 1006), 10:25-34

Reply (-1164 Paper 29), 11-13
Katsaggelos Suppl. Dec. (-1164 Ex. 1017), ¶¶ 104-114

Bell (-1164 Ex. 1006), 10:8-16

Bell discloses using a buffer of future frames to approximate intentional motion
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Bell Teaches “temporal horizon enabling approximation of 
intentional motion”

Katsaggelos Suppl. Dec. (-1164 Ex. 1017), ¶ 112; Reply (-1164 Paper 29), 12-13

GoPro ignores that the crop polygon’s position is based on the virtual camera trajectory
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840 PatentGoPro

Bell Teaches “temporal horizon enabling approximation of 
intentional motion”

GoPro’s argument rests on limitations not in the claims

Sur-Reply (-1164 Paper 33), 14 ’840 Patent (Ex. 1001), Claim 1

Petition (-1164 Paper 2), 38-40; Reply (-1164 Paper 29), 13
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ShiGoPro

GoPro does not dispute that Shi teaches “temporal horizon”

Shi teaches “temporal horizon enabling approximation of 
intentional motion”

Sur-Reply (-1164 Paper 33), 15

Shi (-1164 Ex. 1007), 1:61-65, 5:17-24

Petition (-1164 Paper 2), 40-41
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Shi discloses “approximation of intentional motion”

Shi teaches “temporal horizon enabling approximation of 
intentional motion”

Shi (-1164 Ex. 1007), 1:7-12

Shi (-1164 Ex. 1007), 5:17-24

Shi (-1164 Ex. 1007), 13:35-40
Reply (-1164 Paper 29), 13-14
Katsaggelos Suppl. Dec. (-1164 Ex. 1017), ¶¶ 115-122



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 54

Insta360’s Expert

GoPro

Shi Teaches “temporal horizon enabling approximation of 
intentional motion”

GoPro mischaracterized Insta360’s arguments

Sur-Reply (-1164 Paper 33), 15

Katsaggelos Suppl. Dec. (-1164 Ex. 1017), ¶¶ 117, 122; see also ¶¶ 118-121
Reply (-1164 Paper 29), 13-14
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-1165:  Ground 1 (Zhou + Cai)
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CaiGoPro

Cai Teaches “temporal horizon enabling approximation of 
intentional motion”

Cai’s zero-motion detection considers future frames

Petition (-1165 Paper 2), 33-34; Reply (-1165 Paper 28), 17-25
Katsaggelos Dec. (-1165 Ex. 1003), ¶¶ 111-115; Katsaggelos Suppl. Dec. (-1165 Ex. 1017), ¶¶ 100-127

Sur-Reply (-1165 Paper 33), 20 Cai (-1165 Ex. 1009), 9:13-18
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Cai Teaches “temporal horizon enabling approximation of 
intentional motion”

Cai’s zero-motion detection considers future frames

Cai (-1165 Ex. 1009), Fig. 2 Cai (-1165 Ex. 1009), 9:8-18

Petition (-1165 Paper 2), 33-34; Reply (-1165 Paper 28), 17-25
Katsaggelos Dec. (-1165 Ex. 1003), ¶¶ 111-115; Katsaggelos Suppl. Dec. (-1165 Ex. 1017), ¶¶ 100-127
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Cai Teaches “temporal horizon enabling approximation of 
intentional motion”

Cai’s zero-motion detection considers future frames

Cai (-1165 Ex. 1009), Fig. 2 (annotated)
Katsaggelos Suppl. Dec. (-1165 Ex. 1017), ¶¶ 106-107

Cai (-1165 Ex. 1009), 5:16-22

Petition (-1165 Paper 2), 33-34; Reply (-1165 Paper 28), 17-25
Katsaggelos Dec. (-1165 Ex. 1003), ¶¶ 111-115; Katsaggelos Suppl. Dec. (-1165 Ex. 1017), ¶¶ 100-127
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GoPro

Cai Teaches “temporal horizon enabling approximation of 
intentional motion”

GoPro cherry-picked embodiments and ignored embodiments that consider future frames

PO Sur-Reply (-1165 Paper 33), 19-20

Cai

Cai (-1165 Ex. 1009), 4:57-58

Reply (-1165 Paper 28), 17, 23
Katsaggelos Suppl. Dec. (-1165 Ex. 1017), ¶¶ 108, 118
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Cai Teaches “temporal horizon enabling approximation of 
intentional motion”

Cai (-1165 Ex. 1009), Fig. 4

GoPro misunderstands Figure 4

Cai distinguishes the following movements: 
True zero motion. Cai teaches a variety of ways to detect 
zero motion. In this scenario, the user intended for the 
camera to stay still. (Ex. 1009, 3:65-66.)

Unintended motion. When Cai determines a true zero 
motion, all movement is unintended. The unintended motion, 
or jitter, is removed. (Ex. 1009, 5:37-40.)

Intended motion. When Cai determines a motion is not zero-
motion, the low-pass filtered result of that motion is the 
intended motion.  The unintended motion is the motion 
filtered out by the low-pass filter. (Ex. 1009, 4:7-9.)

Reply (-1165 Paper 28), 17
Katsaggelos Suppl. Dec. (-1165 Ex. 1017), ¶¶ 93-97 
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Roadmap

1. The ’840 and ’894 Patents

2. Claim Construction

3. Instituted Grounds

4. Secondary considerations 

 

• “low-light high-pass parameter”
• “temporal horizon enabling 

approximation of intentional 
motion”

• “stickiness parameter” 
• motivation to combine:

• Bell + Shi
• Zhou + Cai

• “weight-balance parameter”
• motivation to combine:

• Kwatra + Bell/Zhou + Shi
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-1164:  Ground 1 (Bell + Shi)

“stickiness parameter” (claims 1, 15, 16, 
17) 

-1165:  Ground 1 (Zhou + Cai)

“stickiness parameter” (claims 1, 15, 16, 17) 
-1165:  Ground 1 (Zhou + Cai)
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“stickiness parameter”

Insta360 and GoPro’s interpretation 

A parameter that controls the extent by 
which preceding portion(s) of the 
(observed) trajectory impacts 
determination of the smoothed trajectory

Reply (-1165 Paper 28), 13; POR (-1165 Paper 19), 38

A “stickiness parameter” need not be independent or to prefer past frames

’840 Patent (Ex. 1001), 22:22-36

Reply (-1165 Paper 28), 13
Katsaggelos Suppl. Dec. (-1165 Ex. 1017), ¶¶ 77-83



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 64

Zhou Teaches “stickiness parameter”

Reply (-1165 Paper 28), 16;
Katsaggelos Suppl. Dec. (-1165 Ex. 1017), ¶ 83

Zhou’s stickiness parameter has different impact on past frames

Katsaggelos Suppl. Dec. (-1165 Ex. 1017), ¶ 83
Reply (-1165 Paper 28), 15
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Roadmap

1. The ’840 and ’894 Patents

2. Claim Construction

3. Instituted Grounds

4. Secondary considerations 

 

• “low-light high-pass parameter”
• “temporal horizon enabling 

approximation of intentional 
motion”

• “stickiness parameter” 
• motivation to combine:

• Bell + Shi
• Zhou + Cai

• “weight-balance parameter”
• motivation to combine:

• Kwatra + Bell/Zhou + Shi
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Obvious to Combine Bell and Shi 

GoPro’s sole argument mischaracterizes Bell

POR (-1164 Paper 19), 35

Bell (-1164 Ex. 1006), 9:22-25

GoPro

Reply (-1164 Paper 29), 10-11
Katsaggelos Suppl. Dec. (-1164 Ex. 1017), ¶¶ 99-100

Katsaggelos Suppl. Dec. (-1164 Ex. 1017), ¶ 100
see also ¶ 99, Reply (-1164 Paper 29), 10-11 
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Katsaggelos Suppl. Dec. (-1164 Ex. 1017), ¶ 100

Obvious to combine Bell and Shi 

Katsaggelos Suppl. Dec. (-1164 Ex. 1017), ¶ 101
’840 Patent (Ex. 1001), 3:38-51

Reply (-1164 Paper 29), 10-11
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Obvious to Combine Bell and Shi 

Combining Shi’s coefficient with Bell would not compromise Bell’s stabilization

Katsaggelos Suppl. Dec. (-1164 Ex. 1017), ¶ 102; Reply (-1164 Paper 29), 10-11
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ITC found claims 1 and 14 invalid in view of 
Pixel 2, which inventors of Shi worked on.

ITC Has a Higher Standard of Proof

ITC Requires Clear & Convincing 
Evidence.

ITC Initial Determination (Ex. 2052), 57, 58

ITC Initial Determination (Ex. 2052), 102, 105, 106
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Roadmap

1. The ’840 and ’894 Patents

2. Claim Construction

3. Instituted Grounds

4. Secondary considerations 

 

• “low-light high-pass parameter”
• “temporal horizon enabling 

approximation of intentional 
motion”

• “stickiness parameter” 
• motivation to combine:

• Bell + Shi
• Zhou + Cai

• “weight-balance parameter”
• motivation to combine:

• Kwatra + Bell/Zhou + Shi
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Obvious to Combine Zhou and Cai 

Cai is not limited to a strict zero-motion condition.
Regardless, Zhou disclose a zero-motion detection.

Cai (-1165 Ex. 1009), 4:6-11

Zhou (-1165 Ex. 1006), 3:51-59

Katsaggelos Suppl. Dec. (-1165 Ex. 1017), ¶¶ 132-133

Reply (-1165 Paper 28), 25 
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GoPro

Obvious to Combine Zhou and Cai 

POR (-1165 Paper 19), 54

Zhou (-1165 Ex. 1006), 10:1-10:5

Zhou (-1165 Ex. 1006), 3:47-51

Reply (-1165 Paper 28), 26
Katsaggelos Suppl. Dec. (-1165 Ex. 1017), ¶¶ 131-133, 140-148

Zhou expresses motivation for distinguishing between intentional and
unintentional motion
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GoPro

Obvious to Combine Zhou and Cai 

POR (-1165 Paper 19), 54

Zhou (-1165 Ex. 1006), 4:60-61

Cai (-1165 Ex. 1009), 5:16-19

Reply (-1165 Paper 28), 27
Katsaggelos Suppl. Dec. (-1165 Ex. 1017), ¶¶ 135-139

Zhou does not discourage a “sufficiently long” temporal horizon



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 74

Roadmap

1. The ’840 and ’894 Patents

2. Claim Construction

3. Instituted Grounds

4. Secondary considerations 

 

• “low-light high-pass parameter”
• “temporal horizon enabling 

approximation of intentional 
motion”

• “stickiness parameter” 
• motivation to combine:

• Bell + Shi
• Zhou + Cai

• “weight-balance parameter”
• motivation to combine:

• Kwatra + Bell/Zhou + Shi
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“weight-balance parameter” (’840 Patent)

’840 Patent (Ex. 1001), Claim 13

Claim 13
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“minimizes a combination of rotational velocity and rotational 
acceleration” (’894 Patent)

1[g][v]

11[d]

’894 Patent (Ex. 1001), Claim 11

Claim 11
’894 Patent (Ex. 1001), Claim 1

Claim 1
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-1164:  Ground 1 (Bell + Shi)

“stickiness parameter” (claims 1, 15, 16, 
17) 

-1165:  Ground 1 (Zhou + Cai)

“weight-balance parameter” (claims 13, 17)
-1165:  Ground 4 (Zhou + Cai + Bell Paper)
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Zhou, Cai, and Bell Paper Teach a “weight-balance parameter”

Bell Paper teaches “minimiz[ing] motion in smoothed trajectory generation, the types of 
motion including rotational velocity and rotational acceleration”

Bell Paper (-1165 Ex. 1004), 296

Bell Paper (-1165 Ex. 1004), 304

Bell Paper (-1165 Ex. 1004), 304

Petition (-1165 Paper 2), 72; Reply (-1165 Paper 28), 27-29
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Zhou, Cai, and Bell Paper Teach a “weight-balance parameter”

Petition (-1165 Paper 2), 72

Katsaggelos Dec. (-1165 Ex. 1003), ¶¶ 259-265

Petition (-1165 Paper 2), 71

GoPro misrepresents that Insta360 made new argument

GoPro

Sur-Reply (-1165 Paper 33), 28
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-1164:  Ground 1 (Bell + Shi)

“stickiness parameter” (claims 1, 15, 16, 
17) 

-1165:  Ground 1 (Zhou + Cai)

“weight-balance parameter” (claims 13, 17)

 -1164:  Ground 5 (Bell + Shi + Kwatra)
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-1164:  Ground 1 (Bell + Shi)

“stickiness parameter” (claims 1, 15, 16, 
17) 

-1165:  Ground 1 (Zhou + Cai)

“minimizes a combination of rotational velocity 
and rotational acceleration” (claims 1, 11)

-1186: Ground 1 (Zhou + Kwatra)
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Kwatra’840 and ’894 Patents

Kwatra Teaches Minimizing Rotational Motion 

’840 Patent (Ex. 1001),17:48-53
see also ’894 Patent (Ex. 1001),11:10-15 

Kwatra (-1164 Ex. 1012, -1186 Ex. 1005),13:66-14:5

First derivative 
(velocity)

Second derivative 
(acceleration)

Petition (-1186 paper 2), 1, 2, 10, 31-33 

First derivative 
(velocity)

Second derivative 
(acceleration)
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Kwatra Teaches Minimizing Rotational Motion 

Katsaggelos Suppl. Dec. (-1186 Ex. 1017), ¶ 31
see also -1164 Ex. 1017, ¶ 136  

Reply (-1186 Paper 25), 3-4
Reply (-1164 Paper 29), 15
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Kwatra Teaches Minimizing Rotational Motion 

Kwatra (-1164 Ex. 1012, -1186 Ex. 1005), 1:17-19

Kwatra (-1164 Ex. 1012, -1186 Ex. 1005), 18:54-56

Kwatra (-1164 Ex. 1012, -1186 Ex. 1005), 11:63-66

Kwatra’s original camera path encompasses rotational movement.

Kwatra (-1164 Ex. 1012, -1186 Ex. 1005), 17:7-8

Reply (-1186 Paper 25), 3-15; Reply (-1164 Paper 29), 14-24
Katsaggelos Suppl. Dec. (-1186 Ex. 1017), ¶¶ 19-74; Katsaggelos Suppl. Dec. (-1164 Ex. 1017), ¶¶ 124-178  
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Kwatra Teaches Minimizing Rotational Motion 

GOPRO_00183699 (-1164, -1186 EX. 1022), 18

Kwatra Paper (-1164, -1186 Ex. 1023), 227

Kwatra

Kwatra (-1164 Ex. 1012, -1186 Ex. 1005), 13:66-14:5

Kwatra Paper

Reply (-1186 Paper 25), 13-14
Reply (-1164 Paper 29), 22-24

GoPro’s Development Document

PROTECTIVE ORDER MATERIAL – ATTORNEY’S EYES ONLY
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Kwatra Teaches Minimizing Rotational Motion 

Reply (-1164 Paper 29), 17
see also Reply (-1186 Paper 25), 6-7 

Reply (-1164 Paper 29), 16; Reply (-1186 Paper 25), 5-6 
Katsaggelos Suppl. Dec. (-1164 Ex. 1017), ¶¶ 139-143; Katsaggelos Suppl. Dec. (-1186 Ex. 1017), ¶¶ 35-38

Kwatra (-1164 Ex. 1012, -1186 Ex. 1005), 17:11-16

Imposing smoothness constraints on “a” and “b” smoothes rotation θ 
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Kwatra Teaches Minimizing Rotational Motion 

Kwatra (-1164 Ex. 1012, -1186 Ex. 1005), 1:17-19

Kwatra (-1164 Ex. 1012, -1186 Ex. 1005), 18:44-46, 18:54-56

Reply (-1186 Paper 25), 9; Reply (-1164 Paper 29), 19
Katsaggelos Suppl. Dec. (-1186 Ex. 1017), ¶¶ 44-46; Katsaggelos Suppl. Dec. (-1164 Ex. 1017), ¶¶ 148-150

Minimizing Rotation 
Velocity and Rotational 

Acceleration

Kwatra (-1164 Ex. 1012, -1186 Ex. 1005), Fig. 5D
Katsaggelos Depo. (EX. 2020), 67:21-68:2
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Kwatra Teaches Minimizing Rotational Motion 

Kwatra (-1164 Ex. 1012, -1186 Ex. 1005), 19:4-6

Kwatra (-1164 Ex. 1012, -1186 Ex. 1005), Figs. 8A, 8B

Reply (-1186 Paper 25), 9; Reply (-1164 Paper 29), 19
Katsaggelos Suppl. Dec. (-1186 Ex. 1017), ¶¶ 44-46; Katsaggelos Suppl. Dec. (-1164 Ex. 1017), ¶¶ 148-150

Non-Limiting Exemplary Graphs
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Kwatra Teaches Minimizing Rotational Motion 

Kwatra Provisional (Ex. 2019), 5

Reply (-1186 Paper 25), 7-9; Reply (-1164 Paper 29), 17-19
Katsaggelos Suppl. Dec. (-1186 Ex. 1017), ¶¶ 40-43; Katsaggelos Suppl. Dec. (-1164 Ex. 1017), ¶¶ 144-147

Kwatra’s provisional application undercuts GoPro’s position
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Kwatra Teaches Minimizing Rotational Motion of the Housing 

The ’894 and ’840 Patents are not 
limited to 3D

Katsaggelos Suppl. Dec. (-1186 Ex. 1017), ¶ 53
see also -1164 Ex. 1017, ¶ 157 

GoPro does not dispute certain 2D 
models can represent 3D motion

Katsaggelos Suppl. Dec. (-1186 Ex. 1017), ¶ 50
see also -1164 Ex. 1017, ¶ 154 

Reply (-1186 Paper 25), 10-11
Reply (-1164 Paper 29), 20-21
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Kwatra Teaches Minimizing Rotational Motion of the Housing 

Reply (-1186 Paper 25), 12
Reply (-1164 Paper 29), 22

GoPro’s expert confirms 3D information can be reconstructed from a 2D video

Foroosh Depo. (-1164 Ex. 1018), 24:16-25:5
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Kwatra Teaches Minimizing Rotational Motion of the Housing 

Reply (-1186 Paper 25), 12-13
Reply (-1164 Paper 29), 22

Kwatra (-1164 Ex. 1012, -1186 Ex. 1005), 5:48-53

Kwatra (-1164 Ex. 1012, -1186 Ex. 1005), 2:28-31

Kwatra discloses estimating motion of a camera
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Bell, Shi, and Zhou teach 3D motion

Bell (-1164 Ex. 1006), 7:40-42

Shi (-1164 Ex. 1007), 11:1-3

Reply (-1186 Paper 25), 10-11
Reply (-1164 Paper 29), 20-21

Zhou (-1186 Ex. 1004), 6:4-5

Zhou (-1186 Ex. 1004), 5:48-50

POR (-1186 Paper 17), 30
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Kwatra Teaches Minimizing Rotational Motion 

ITC found Kwatra does not minimize rotational motion based on incorrect understanding of 
“linear motion model”

ITC Initial Determination (Ex. 2052), 67

Reply (-1164 Paper 29), 14-15; Reply (-1186 Paper 25), 3-4 
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Kwatra Teaches Minimizing Rotational Motion 

ITC found Kwatra does not minimize rotational motion based on incorrect understanding of 
“linear motion model”

Katsaggelos Suppl. Dec. (-1164 Ex. 1017), ¶ 127 
see also -1186 Ex. 1017, ¶ 22 Reply (-1164 Paper 29), 14-15; Reply (-1186 Paper 25), 3-4 
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-1164:  Ground 1 (Bell + Shi)

“stickiness parameter” (claims 1, 15, 16, 
17) 

-1165:  Ground 1 (Zhou + Cai)

“the position information is determined 
independent of the image information” (claim 5)

-1186: Ground 1 (Zhou + Kwatra)
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Zhou and Kwatra Disclose Claim 5 

Motion Estimation1

’894 Patent (Ex. 1001), Fig. 1 

Petition (-1186 Paper 2), 16-18
Reply (-1186 Paper 25), 16-27

Katsaggelos Suppl. Dec. (-1186 Ex. 1017), ¶¶ 83-84 

Zhou (-1186 Ex. 1004), 2:12-16

’894 Patent (Ex. 1001), Claim 5
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Roadmap

1. The ’840 and ’894 Patents

2. Claim Construction

3. Instituted Grounds

4. Secondary considerations 

 

• “low-light high-pass parameter”
• “temporal horizon enabling 

approximation of intentional 
motion”

• “stickiness parameter” 
• motivation to combine:

• Bell + Shi
• Zhou + Cai

• “weight-balance parameter”
• motivation to combine:

• Kwatra + Bell/Zhou + Shi
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GoPro Mischaracterizes Kwatra

Kwatra is not limited to image-based motion estimation

Kwatra (-1164 Ex. 1012, -1186 Ex. 1005), 5:43-46

Reply (-1164 Paper 29), 21 
Reply (-1186 Paper 25), 11-12 

Katsaggelos Suppl. Dec. (-1164 Ex. 1017), ¶ 166
Katsaggelos Suppl. Dec. (-1186 Ex. 1017), ¶ 62
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GoPro Mischaracterizes Kwatra

Kwatra is not limited to server application

GoPro

POR (-1186 Paper 17), 30

Kwatra (-1164 Ex. 1012, -1186 Ex. 1005), 7:6-13

Kwatra (-1164 Ex. 1012, -1186 Ex. 1005), 12:57-64
Reply (-1164 Paper 29), 24-27; Reply (-1186 Paper 25), 19-23, 27
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Obvious to Combine Kwatra with Zhou or Bell +Shi

’894 Patent (Ex. 1001), Fig. 1
see also -1164 Ex. 1001, Fig. 1

Motion Smoothing2

Kwatra (-1164 Ex. 1012, -1186 Ex. 1005), 5:54-56

Kwatra (-1164 Ex. 1012, -1186 Ex. 1005), 5:64-66

Kwatra (-1164 Ex. 1012, -1186 Ex. 1005), Fig. 2

Reply (-1186 Paper 25), 16-27; Reply (-1164 Paper 29), 24-29
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Obvious to Combine Kwatra with Zhou or Bell +Shi

Reply (-1186 Paper 25), 25-27; Reply (-1164 Paper 29), 27-29

PROTECTIVE ORDER MATERIAL – ATTORNEY’S EYES ONLY
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Roadmap

1. The ’840 and ’894 Patents

2. Claim Construction

3. Instituted Grounds

4. Secondary considerations
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GoPro Failed to Show HERO7 Practices the ’840 and ’894 Claims 

Reply (-1186 Paper 25), 29; Reply (-1164 Paper 29), 29-30

PROTECTIVE ORDER MATERIAL – ATTORNEY’S EYES ONLY



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 105

Decision on InstitutionGoPro

GoPro Failed to Show HERO7 Practices the ’840 and ’894 Claims 

PO Sur-Reply (-1164 Paper 33), 30
see also -1165 Paper 33, 30, -1186 Paper 32, 25-26

Decision on Institution (-1164 Paper 11), 16
see also -1165 Paper 11, 14, -1186 Paper 9, 37

Reply (-1164 Paper 29), 29-30; Reply (-1186 Paper 25), 28-29

PROTECTIVE ORDER MATERIAL – ATTORNEY’S EYES ONLY
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GoPro Failed to Show the Requisite Nexus 

Decision on Institution 

Decision on Institution (-1164 Paper 11), 16

Reply (-1164 Paper 29), 30-32; Reply (-1186 Paper 25), 29-32
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No Nexus to Commercial Success or Industry Praise

Reply (-1164 Paper 29), 30-32; Reply (-1186 Paper 25), 29-32

PROTECTIVE ORDER MATERIAL – ATTORNEY’S EYES ONLY
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No Nexus to Commercial Success or Industry Praise

Reply (-1164 Paper 29), 30-32; Reply (-1186 Paper 25), 29-32

PROTECTIVE ORDER MATERIAL – ATTORNEY’S EYES ONLY
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No Evidence of No Long-Felt but Unmet Need

Reply (-1164 Paper 29), 30-32; Reply (-1186 Paper 25), 29-32

PROTECTIVE ORDER MATERIAL – ATTORNEY’S EYES ONLY
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No Evidence of Unexpected Results/Failure of Others

Reply (-1164 Paper 29), 30-32; Reply (-1186 Paper 25), 29-32

PROTECTIVE ORDER MATERIAL – ATTORNEY’S EYES ONLY
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GoPro Admits Benchmarking Is Not Copying

PROTECTIVE ORDER MATERIAL – ATTORNEY’S EYES ONLY
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