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DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Summary: Grounds

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Ground Claim(s) challenged

1. Fleming 1, 6, 7

3. Obara + Liu 1, 6, 7

4. Meulen + Chao 1, 6, 7

• Remaining claims were disclaimed

• Ground 2 only challenges disclaimed claims
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Grounds

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Ground Reason

1. Fleming No motivation to combine with camera

3. Obara + Liu No motivation to combine with camera

4. Meulen + Chao

• Institution Decision:
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Summary: Disputed Issues

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ground 4: Meulen-Chao disputed issues:

• Transform “input image” (1[f], 2[d]):

• Issue: Whether Meulen discloses transforming an image from the embedded camera. 

• Meulen only discloses transforming “media source content,” which is from an external source, 

not the embedded camera.

• “determine a portion” (1[e], 2[c]):

• Issue: Whether Meulen discloses a step of “determin[ing] a portion” after obtaining an image 

• This term should be construed as a distinct step occurring after the “obtain an input image” step

• Meulen only describes pre-determined portions

• “non-uniform” transformation (1[g], 2[e]):

• Issue: Whether “non-uniform” should be construed as “non-linear,” and whether Meulen’s 

piecewise linear transformation is “non-linear”

• Specification and Petitioner’s expert agreed “non-uniform” requires “non-linear”

• Piecewise linear transformation only approximates “non-linear”
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Summary: Disputed Issues (Independent Claims)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ground 4: Meulen-Chao disputed issues:

• “shifts the pixels” (1[g], 2[e]):

• Issue: Whether Meulen or Chao disclose pixel shifting. 

• Meulen only discloses “polyphase filters,” which are not pixel shifting

• Chao does not describe pixel shifting

• No motivation to combine Meulen and Chao

• Transformation along both axes (1[g], 2[e]):

• Issue: Whether non-uniform transformation must occur along both axes, and whether Meulen 

discloses transformation along both axes.

• Claim language is clear that transformation is based on the pixel’s position on both axes

• Meulen only describes piecewise linear compression along a single axis
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Summary: Disputed Issues

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Objective evidence of non-obviousness:

• GoPro’s SuperView embodies the ‘413 patent

• GoPro’s products were successful and had industry praise

• Lema declaration and customer surveys show that SuperView contributed to GoPro’s success

• Evidence of copying by competitors

• Long-felt need for immersive distortion

• Unexpected result that distortion would lead to a more immersive feel for action cameras
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Summary: Disputed Issues (Independent Claims)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ground 1: Fleming disputed issues:

• “image capture apparatus” or “camera” (1[pre], cl. 6):

• Issue: Whether Fleming renders obvious performing its transformation on a camera 

• Petition provided no evidence of cameras needing to perform aspect ratio conversion

• Petition did not assert reasonable expectation of success

• Reply’s new system art evidence is improper

• Reply provides no motivation to use Fleming’s algorithm over system art’s letterboxing/cropping

• “determine a portion” (1[e], 2[c]):

• Issue: Whether Fleming performs a distinct step of “determine a portion”

• Petition simply cited to Fleming’s transformation, where the portions are pre-determined

• None of the new Reply citations indicate determination that occurs after obtaining an image
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Summary: Disputed Issues (Independent Claims)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ground 1: Obara-Liu disputed issues:

• “image capture apparatus” or “camera” (1[pre], cl. 6):

• Issue: Whether Obara-Liu renders obvious performing its transformation on a camera 

• Petition provided no evidence of cameras needing to perform aspect ratio conversion

• Petition did not assert reasonable expectation of success

• Reply’s new system art evidence is improper

• Reply provides no motivation to use Fleming’s algorithm over system art’s letterboxing/cropping

• “determine a portion” (1[e], 2[c]):

• Issue: Whether Obara performs a distinct step of “determine a portion”

• Petition simply cited to Obara’s transformation, where the portions are pre-determined

• Reply improperly relies on Fleming’s Figure 10, but that is piecewise linear
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’413 Patent Overview

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE



10

Patent Overview

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

056 Patent at Cl. 1

• ’413 Patent, Claim 1:
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Summary of Prior Art

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Summary of Prior Art: Meulen (Ex. 1007) 

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

“The media source generally may 

comprise any source capable of 

delivering media source content to the 

wireless device 100.”

Ex. 1007 (Meulen) at 3:51-53; POR 13
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Summary of Prior Art: Meulen (Ex. 1007) 

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

“In various embodiments, the processor 510 may be arranged to 

receive information, such as media source content, through a 

communications interface 512. The communications interface 512 

may comprises any suitable hardware, software, or combination of 

hardware and software that is capable of coupling the computing 

system 512 to one or more networks and/or network devices. The 

communications interface 512 may be arranged to operate with 

any suitable technique for controlling information signals using a 

desired set of communications protocols, services or operating 

procedures. The communications interface 512 may include the 

appropriate physical connectors to connect with a corresponding 

communications medium.”

Ex. 1007 (Meulen) at 13:5-17; Surreply 10
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Summary of Prior Art: Meulen (Ex. 1007) 

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Ex. 1007 (Meulen) at 5:54-60; POR 25
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Summary of Prior Art: Chao (Ex. 1008) 

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

“The method comprises separating the 

foreground elements from the background 

elements, determining an original aspect ratio 

of the foreground elements and creating 

resized foreground elements by scaling the 

foreground elements while maintaining the 

original aspect ratio.”

“For example, people frequently like to incorporate 

professionally designed borders in their photos, newsletters, 

postcards, greeting cards and the like. As these images 

become more and more complex, they frequently 

incorporate elements that are designed for a specific page 

size. However, given the multitude of graphic design 

programs that allow people to resize their documents to any 

desired size, it would be extremely difficult, if not 

impossible for a graphic designer to create different 

versions of the same design for each possible page size.”

Ex. 1008 (Chao) at ¶1; POR 37

Ex. 1008 (Chao) at Abstract; Pet. 83
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Summary of Prior Art: Fleming (Ex. 1004) 

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Summary of Prior Art: Obara (Ex. 1006) 

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Ground 4: Meulen Does Not Disclose Transforming An “Input 

Image” (All Claims)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Ground 4: Meulen Does Not Disclose an “Input Image” From the Camera

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Incorrect: 

• Meulen’s “media source content” is received from external source via a “communications 

interface”

• No motivation to modify Meulen – no disclosure of the aspect ratio of its camera sensor

• Petitioner raises new evidence and argument on reply:

• Palm Treo documentation 

• Unauthenticated documents (subject to motion to strike)

• Petitioner’s new evidence supports Patent Owner’s position that Muelen has no need 

to apply its piecewise linear transformation on an image taken with the camera.

• Petitioner: Meulen’s “media source content” is an input image from the camera
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Ground 4: Meulen Does Not Disclose an “Input Image” From the Camera

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Claims:
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Ground 4: Meulen Does Not Disclose an “Input Image” From the Camera

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Meulen processes “media source content”

“In various embodiments, the image compression 

and/or scaling may be applied to the media source 

content using various physical or logical elements 

implemented as hardware, software, or any 

combination thereof, as desired for a given set of 

design parameters or performance constraints.”

Ex. 1007 (Meulen) at 4:50-53; Pet. 86
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Ground 4: Meulen Does Not Disclose an “Input Image” From the Camera

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Meulen’s media source content:

“The media source generally may comprise any 

source capable of delivering media source content to 

the wireless device 100.”

Ex. 1007 (Meulen) at 3:51-53; POR 13

“In various embodiments, the wireless device 100 

may be arranged to receive media source content 

through one or more wireless wide area network 

(WWAN) data communication services.”

Ex. 1007 (Meulen) at 4:1-12; POR 13-14

“The display 138 may be arranged to display media 

source content received by the wireless device 100.”

Ex. 1007 (Meulen) at 3:26-27; Pet. 87
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Ground 4: Meulen Does Not Disclose an “Input Image”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

“The media source generally may comprise any source capable of delivering 

media source content to the wireless device 100. An example of a media source 

may include a source for static or video image information, such as from a 

computer to a display. The media source may include a server, such as a web 

server arranged to deliver web content. Another example of a media source may 

include a source for A/V information such as television signals. The media source 

may be arranged to deliver standard analog television content, digital television 

content, HDTV content, and so forth. The media source may provide broadcast or 

streaming analog or digital video content. The media source may include a device 

arranged to deliver pre-recorded media content stored in various formats, such as a 

DVD device, a Video Home System (VHS) device, a digital VHS device, a digital 

camera, video camera, a portable media player, a gaming device, and so forth.

Ex. 1007 (Meulen) at 3:51-65; POR 13

• Meulen’s media source content:
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Ground 4: Meulen Does Not Disclose an “Input Image” From the Camera

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• ID:

ID at 10
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Ground 4: Meulen Does Not Disclose an “Input Image” From the Camera

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• New reply argument: Media source content stored in a “frame buffer” must 

be internal images Reply 4-5

“Because the frame buffer 506 is not directly connected to 

the communications interface 512 (which Dr. Foroosh 

alleges is the interface to the external media source 

(EX2027, ¶57)), a POSITA would have understood that 

frame buffer 506 stores content from other sources such as 

internal media sources; otherwise, frame buffer 506 would 

be directly connected to the communications interface 

512.”

Ex. 1014 (Katsaggelos Supp. Decl.) at ¶25; Reply 4
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Ground 4: Meulen Does Not Disclose an “Input Image” From the Camera

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Meulen’s communications interface and processor: 

“And the communications interface, that’s always implying 

an external source.”

Ex. 2026 (Katsaggelos Tr.) at 18:8-16; POR 15

“In various embodiments, the processor 510 may be arranged to 

receive information, such as media source content, through a 

communications interface 512. The communications interface 512 

may comprises any suitable hardware, software, or combination of 

hardware and software that is capable of coupling the computing 

system 512 to one or more networks and/or network devices. The 

communications interface 512 may be arranged to operate with 

any suitable technique for controlling information signals using a 

desired set of communications protocols, services or operating 

procedures. The communications interface 512 may include the 

appropriate physical connectors to connect with a corresponding 

communications medium.”

Ex. 1007 (Meulen) at 13:5-17; Surreply 10
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Ground 4: Meulen Does Not Disclose an “Input Image” From the Camera

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

“As shown, the frame buffer 506 may be implemented by a memory 

508. In various embodiments, the memory 508 may comprise any 

machine-readable or computer-readable media capable of storing 

data, including both volatile and non-volatile memory. For example, 

memory may include read-only memory (ROM), random-access 

memory (RAM), dynamic RAM (DRAM), Double-Data-Rate 

DRAM (DDR-RAM), synchronous DRAM (SDRAM), static RAM 

(SRAM), programmable ROM (PROM), erasable programmable 

ROM (EPROM), electrically erasable programmable ROM 

(EEPROM), flash memory (e.g., NOR or NAND flash memory), 

content addressable memory (CAM), polymer memory (e.g., 

ferroelectric polymer memory), phase-change memory (e.g., ovonic 

memory), ferroelectric memory, silicon-oxide-nitride-oxide-silicon 

(SONOS) memory, disk memory (e.g., floppy disk, hard drive, 

optical disk, magnetic disk), or card (e.g., magnetic card, optical 

card), or any other type of media suitable for storing information.”

Ex. 1007 (Meulen) at 12:26-43; Surreply 10, Ex. 1014 (Katsaggelos Supp. Decl.) at ¶55

• Meulen’s communications interface and processor: 
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Ground 4: Meulen Does Not Disclose an “Input Image” From the Camera

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

“The computing system 500 may comprise a processor 

510 such as a central processing unit (CPU). In various 

embodiments, the processor 510 may be implemented 

as a general purpose processor …”

Ex. 1007 (Meulen) at 12:44-47; Surreply 10

“In various embodiments, the processor 510 may be 

arranged to run an operating system (OS) and various 

mobile applications. Examples of an OS include, for 

example, a Microsoft® Windows OS, a Palm OS®, 

and any other proprietary or open source OS.”

Ex. 1007 (Meulen) at 12:62-66; Surreply 10

• Meulen’s communications interface and processor: 
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Ground 4: Meulen Does Not Disclose an “Input Image” From the Camera

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

“In various embodiments, the processor 510 may be 

arranged to receive information, such as media source 

content, through a communications interface 512. The 

communications interface 512 may comprises any 

suitable hardware, software, or combination of 

hardware and software that is capable of coupling the 

computing system 512 to one or more networks and/or 

network devices. The communications interface 512 

may be arranged to operate with any suitable technique 

for controlling information signals using a desired set 

of communications protocols, services or operating 

procedures. The communications interface 512 may 

include the appropriate physical connectors to connect 

with a corresponding communications medium.”

Ex. 1007 (Meulen) at 13:5-17; Surreply 10

• Meulen’s communications interface and processor: 



30

Ground 4: Meulen Does Not Disclose an “Input Image” From the Camera

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• No dispute:  Meulen does not disclose the resolution of its camera sensor

• Petitioner does not contend that Meulen incorporates by reference any Palm Treo 

documentation

• Petitioner does not contend that Palm Treo was within the knowledge of a POSITA

• Petitioner does not argue its newly submitted, unauthenticated evidence was properly 

submitted with the petition

“Also, Meulen’s device is a Palm® Treo .  

(EX1007, 2:12.)  Palm Treos [as allegedly 

established by newly submitted documents] at that 

time displayed images captured by its built-in 

camera.”

Reply 6

“[PO] argues that there is no need for Meulen to 

perform aspect ratio conversion.  (POR, 16.)  

Again, that is not what Meulen discloses. … Palm 

Treos’ aspect ratios also do not match [as allegedly 

established by newly submitted documents].”

Reply 7

• New reply argument: Palm Treo, as evidenced by new, unauthenticated 

documents submitted on Reply, establish motivation to modify Meulen Reply 6-7
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Ground 4: Meulen Does Not Disclose an “Input Image” From the Camera

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Meulen does not disclose the resolution of the embedded camera

“The wireless device 100 may comprise various 

input/output (I/O) devices such as a keyboard, 

keys, buttons, switches, a microphone, an audio 

headset, a camera, a touch-sensitive display 

screen, a stylus, and so forth.”

“Most media sources, however, have a non-square aspect ratio such as 4:3, 

3:2, 16:9, or even 2:1. For example, the aspect ratio for standard television as 

well as for many web sites and multimedia products is 4:3. High-definition 

television (HDTV) and many digital video cameras use an aspect ratio of 

16:9. Digital video disc (DVD) players may be designed to use an aspect ratio 

of either 4:3 or 16:9.”

“A wireless device such as a handheld 

computer and/or mobile telephone may 

incorporate features such as a color display 

screen, a digital camera, Web access, and 

multimedia capability.”

Ex. 1007 (Meulen) at 1:18-25; POR 15

• Meulen discloses the resolution of external devices

Ex. 1007 (Meulen) at 2:29-32; Pet. 97, Ex. 1002 (Katsasggelos Decl.) at ¶290 Ex. 1007 (Meulen) at 1:6-9; POR 15
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Ground 4: Meulen Does Not Disclose an “Input Image” From the Camera

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Petitioner’s new evidence (subject to motion to strike):

Ex. 1018 (Palm Treo 600 Uesr Manual); Ex. 1022; Reply 7, Ex. 1014 (Katsaggelos Supp. Decl.) at ¶37
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Ground 4: Meulen Does Not Disclose an “Input Image” From the Camera

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Petitioner’s new evidence (subject to motion to strike):

Ex. 1020 (Palm Treo 650 User Manual); Ex. 1023; Reply 7, Ex. 1014 (Katsaggelos Supp. Decl.) at ¶¶32, 37
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Ground 4: Meulen Does Not Disclose an “Input Image” From the Camera

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Petitioner’s new evidence (subject to motion to strike):

Ex. 1021 (Palm Treo 700w User Manual); Reply 7



35

Ground 4: Meulen Does Not Disclose an “Input Image” From the Camera

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Palm Treo documentation:

Ex. 1021 (Palm Treo Manual) at 118-20; Surreply 11
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Ground 4: Meulen Does Not Disclose “Determine a Portion” 

(All Claims)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Ground 4: Claim Construction of “Determine a Portion”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Petitioner is incorrect: 

• Claim requires “determin[ing] a portion within the input image” that was obtained

• “Determin[ing]” step was added to claims to overcome art that merely applied a 

transformation

• Claim Language: “determine a portion within the input image”
• The transformation performs less pixel shifting in this “portion”

Proposed Construction

Patent Owner Petitioner

“Determin[ing]” step must be distinct and 

performed after “obtain[ing]” input image but 

before “transformation” step

“Determin[ing]” step can be performed 

before “obtain[ing]” input image
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Ground 4: Claim Construction of “Determine a Portion”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Claim 1 requires a specific order:
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Ground 4: Claim Construction of “Determine a Portion”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Claim 2 requires a specific order:

…
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Ground 4: Claim Construction of “Determine a Portion”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• The specification: 

“Furthermore, in other alternative 

embodiments, the equations may change 

dynamically in different frames of a video. 

For example, warping may be applied in a 

manner that reduces distortion applied to a 

particular object in motion across different 

frames of a video since the viewer is likely 

to focus attention on the object in motion.

Ex. 1001 (413 patent) at 7:64-8:2; Surreply 8

“FIG. 2A illustrates an example embodiment of a process for 

converting from a source aspect ratio to a target aspect ratio in 

a camera system. In the process of FIG. 2A, an input image is 

obtained 202 in the source aspect ratio (e.g., a 4:3 aspect 

ratio). … 

In the illustrated example, the center of the image is chosen to 

be the region of interest that is most fully corrected and the 

distortion increases in each direction as the frame boundary is 

approached. …

In other embodiments, a different part of the image may be 

selected as the area most fully corrected, or in the case, of 

video, the area may dynamically change between images 

(e.g., to follow a moving object).”

Ex. 1001 (413 patent) at 3:61-4:36; POR 19
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Ground 4: Claim Construction of “Determine a Portion”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Petitioner: ’413 specification discloses “vertical warp distortion” with pre-

determined portions Reply 3 

• Petitioner is incorrect: 

• Specification describes changing the portion to track a moving object to have less 

distortion

“Furthermore, in other alternative embodiments, the 

equations may change dynamically in different 

frames of a video. For example, warping may be 

applied in a manner that reduces distortion applied 

to a particular object in motion across different 

frames of a video since the viewer is likely to focus 

attention on the object in motion.

Ex. 1001 (413 patent) at 7:64-8:2; Surreply 8
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Ground 4: Claim Construction of “Determine a Portion”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Applicant amended claims to add that the “portion” is “determine[d]” after 

obtaining image but before transformation

Ex. 1003 (413 Prosecution History) at 32; POR 8-9
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Ground 4: Claim Construction of “Determine a Portion”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Applicant added “determine” step to distinguish art that merely performed a 

transformation

Ex. 1003 (413 Prosecution History) at 38-39; POR 8-9
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Ground 4: Claim Construction of “Determine a Portion”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Dr. Katsaggelos agreed the “determine” step is separate from the 

“transformation” step

“Q. Those are two different operations that the 

claim is contemplating, correct?

A. Yes, there are two different limitations here.”

Ex. 2026 (Katsaggelos Tr.) at 26:10-23; Surreply 7
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Ground 4: Meulen Does Not Disclose “Determine a Portion”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Petitioner is incorrect: 

• Meulen’s portions are pre-determined before the image is obtained

• Petitioner’s new Reply arguments mischaracterize Meulen, which discloses that the 

regions are still pre-determined

• Petition: 

• Meulen’s disclosure of a central region with no compression meets the claimed “determine 

a portion”

• Reply:

• Meulen discloses controlling “center” of compression after image is obtained

• Meulen discloses “expand[ing]” regions after image is obtained
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Ground 4: Meulen Does Not Disclose “Determine a Portion”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Meulen does not disclose determining the less distorted region after obtaining the image

• Meulen’s transformations use pre-determined portions

“Q. You agree that in table 1 region 3 is 

allocated in advance 200 pixels of the display 

and a compression ratio of zero, correct?

A. Yeah, this, again, is an example where this 

portion that needs to be determined of the 

input image is represented by this 200 

pixels.”

Ex. 2026 (Katsaggelos Tr.) at 21:1-18; POR 21

“Table 1 illustrates an 

implementation for one 

embodiment of a display 138 

comprising display regions 140-

1-5.”

Ex. 1007 (Meulen) at 5:50-60; Reply 11
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Ground 4: Meulen Does Not Disclose “Determine a Portion”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Meulen does not disclose determining the less distorted region after obtaining the image

• Meulen’s transformations use pre-determined portions
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Ground 4: Meulen Does Not Disclose “Determine a Portion”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Petition:

Pet. 88
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Ground 4: Meulen Does Not Disclose “Determine a Portion”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Petitioner: Different compression ratios in different regions requires 

determination Reply 3 

• Petitioner is incorrect: 

• Meulen describes different embodiments

• Each of Meulen’s embodiments has pre-determined regions before the image is obtained

“Q. You agree that in table 1 region 3 is allocated in 

advance 200 pixels of the display and a 

compression ratio of zero, correct?

A. Yeah, this, again, is an example where this 

portion that needs to be determined of the input 

image is represented by this 200 pixels.”

Ex. 2026 (Katsaggelos Tr.) at 21:1-18; POR 21

“Q. Those different examples in Meulen that you 

cited to me, those are all alternative 

implementations of the wireless device, correct?

A. Yeah, examples of embodiments.”

Ex. 2026 (Katsaggelos Tr.) at 23:3-6; POR 21
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Ground 4: Meulen Does Not Disclose “Determine a Portion”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Petitioner: Meulen can shift the center region via user control Reply 8 

“In some embodiments, for example, the center of linearity and/or center of 

compression for the panoramic display 200 may be shifted to the left and/or 

to the right under user-control (e.g., navigation button 122) to provide a 

shifted or magnified effect.”

Ex. 1007 (Meulen) at 9:1-10:6; Reply 8

“[I]mage compression and/or scaling may be applied to the left lateral display 

regions 202-1-5 and the right lateral display regions 202-9-6 asymmetrically.”

Ex. 1007 (Meulen) at 9:1-3; Surreply 15

• Meulen’s compression shifting does not alter the regions, only the compression ratios:
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Ground 4: Meulen Does Not Disclose “Determine a Portion”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Petitioner: Meulen can “expand” one or more regions Reply 9 

• Meulen does not disclose that the regions can be altered prior to transformation.

• The “magnified effect” merely changes the compression/scaling ratio, not the regions

“In other implementations, the display controller 504 may be arranged to 

expand one or more display regions to create a magnified effect.”

Ex. 1007 (Meulen) at 12:23-25; Reply 9

“In some embodiments, for example, the center of linearity and/or center of 

compression for the panoramic display 200 may be shifted to the left and/or 

to the right under user-control (e.g., navigation button 122) to provide a 

shifted or magnified effect.”

Ex. 1007 (Meulen) at 9:1-10:6; Reply 8
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Ground 4: Meulen Does Not Disclose “Non-Uniform” 

Transformation (All Claims)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE



53

Ground 4: Claim Construction of “Non-Uniform” Transformation

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Petitioner is incorrect: 

• Specification consistently requires “non-linear” transformation

• Petitioner’s construction includes linear scaling, which the patent distinguished

• Petitioner’s expert consistently described “non-uniform” transformation as “non-linear”

• Claim Language: “the transformation non-uniformly shifts the pixels”

Proposed Construction of “non-uniform”

Patent Owner Petitioner

Plain meaning: “non-linear” transformation “not the same in all parts or areas”
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Ground 4: Claim Construction of “Non-Uniform” Transformation

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• ’413 Patent:

“FIG. 2A illustrates an example embodiment of a process for converting 

from a source aspect ratio to a target aspect ratio in a camera system. In 

the process of FIG. 2A, an input image is obtained 202 in the source 

aspect ratio (e.g., a 4:3 aspect ratio). The image is then scaled 204 from 

the source aspect ratio (e.g., the 4:3 aspect ratio) to the target aspect ratio 

(e.g., a 16:9 aspect ratio) using a linear scaling function. A non-linear 

warping is then applied 206 to the scaled image. FIG. 2B illustrates the 

process of FIG. 2A as applied to an example image 212 containing an 

array of circles. As can be seen, the scaling function applied in step 204 

causes the circles to be stretched horizontally and compressed vertically 

as shown in example image 214. Because the scaling function applied in 

step 204 is linear, each circle is stretched/compressed equally 

independent of horizontal and vertical position. In the warping step 206, 

a non-linear warping is applied which results in the circles being 

stretched/compressed by different amounts depending on their horizontal 

and vertical positions resulting in example image 216.”

Ex. 1001 (413 patent) at 3:61-4:13; POR 24
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Ground 4: Claim Construction of “Non-Uniform” Transformation

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• ’413 Patent:

“As can also be observed from FIG. 2B, the scaling and warping steps 

204, 206 preserves the full field of view in the resulting image 216 relative 

to the original image 212. To achieve this, the warp module is configured 

so that some areas of the image are fully corrected geometrically, while 

some other areas are distorted. In the illustrated example, the center of the 

image is chosen to be the region of interest that is most fully corrected and 

the distortion increases in each direction as the frame boundary is 

approached. Thus, in image 216, the center circle is fully corrected so that 

it maintains the original circular shape of the corresponding circle in the 

input image 212. In the vertical direction, the circles become more 

distorted (e.g., more vertically compressed) in the as they approach the top 

and bottom edges. In the horizontal direction, the circles become more 

distorted (e.g., more horizontally stretched) as they approach the left and 

right edges. As a result, the circles in the corners exhibit the most 

distortion, because they have the highest amount of both vertical 

compression and horizontal stretching. In other embodiments, a different 

part of the image may be selected as the area most fully corrected, or in 

the case, of video, the area may dynamically change between images (e.g., 

to follow a moving object).”
Ex. 1001 (413 patent) at 4:14-4:36; Pet. 4
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Ground 4: Claim Construction of “Non-Uniform” Transformation

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

“Non-uniform” means “non-linear”

• Specification only uses the term “non-linear”, not “non-uniform”

“In one embodiment, the output image is non-linearly 

warped relative to the input image such that a 

distortion in the output image relative to the input 

image is greater in a corner region of the output 

image than a center region of the output image.”

Ex. 1001 (413 patent) at Abstract; Pet. 1

“In one embodiment, the conversion is achieved 

using a resolution remapping that applies a non-linear 

function across the image so as to minimize or reduce 

undesirable key feature aspect ratio distortions.”

Ex. 1001 (413 patent) at 3:42-45; POR 71
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Ground 4: Claim Construction of “Non-Uniform” Transformation

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

“Non-uniform” means “non-linear”

• Specification only uses the term “non-linear”, not “non-uniform”

“The image is then scaled 204 from the source aspect 

ratio (e.g., the 4:3 aspect ratio) to the target aspect 

ratio (e.g., a 16:9 aspect ratio) using a linear scaling 

function. A non-linear warping is then applied 206 to 

the scaled image.”

“In the warping step 206, a non-linear warping is applied 

which results in the circles being stretched/compressed by 

different amounts depending on their horizontal and 

vertical positions resulting in example image 216.”

Ex. 1001 (413 patent) at 3:65-4:2; POR 24

Ex. 1001 (413 patent) at 4:6-13; POR 24
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Ground 4: Claim Construction of “Non-Uniform” Transformation

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

“Non-uniform” means “non-linear”

• Claim language and specification equates non-uniform with non-linear:

“FIG. 3 is a first set of example images showing an original 

image in a source aspect ratio, a cropped image converted to a 

target aspect ratio using a cropping technique, and a non-linear 

warped image converted to the target aspect ratio using a non-

linear warping technique.”

Ex. 1001 (413 patent) at 1:36-40; Surreply 1-2
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Ground 4: Claim Construction of “Non-Uniform” Transformation

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

“Non-uniform” means “non-linear”

• Petitioner’s expert, Dr. Katsaggelos:

“Q. Turning back to the limitation about the non-

uniform shifting of pixels, would you agree that in 

order to accomplish a non-uniform shifting, you need 

to apply a non-linear transformation?

A. Yeah, the application of a non-linear 

transformation results in the non-vertical shifting of 

the pixels.”

Ex. 2026 (Katsaggelos Tr.) at 34:7-13; POR 23

“It says non-uniformly warp the input image.  

So it seems to imply a non-linear transformation 

applied to the image.”

Ex. 2026 (Katsaggelos Tr.) at 83:19-84:15; Surreply 2

“Q. Is it technically possible to have a system that 

non-uniformly shifts the pixels, as were cited in the 

‘413 patent, without determining a portion? 

A. It is possible to determine a non-linear 

transformation that determines which parts of the 

image are shifted which way …”

Ex. 2026 (Katsaggelos Tr.) at 29:9-17; Surreply 2

“Well, the transformation shifts non-uniformly.  The 

transformation – It is not the transformation that is 

non-uniform.  It’s the shifts that are non-uniform.  

The transformations – The non-linear transformation 

results in non-vertical shifts.”

Ex. 2026 (Katsaggelos Tr.) at 29:9-17; Surreply 2
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Ground 4: Claim Construction of “Non-Uniform” Transformation

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Reply 

Declaration:

“Q. And you agree that Figure 2B is an embodiment of 

a non-uniform transformation?

A. I’m sorry. Non-uniform transformation?

Q. Yes, sir.

A. I’m not sure if I know exactly what a non-uniform 

transformation is.” 

Ex. 2042 (2nd Katsaggelos Tr.) at 11:22-12:2; Surreply 6

“I did not agree in my deposition that ‘non-uniform[] shifting’ requires a non-

linear transformation, or that the two terms have the same meaning. … In other 

words, a non-linear transformation is a type of, but is not the same as, non-

uniform shifting.”

• Second Deposition:

Ex. 1014 (Katsaggelos Supp. Decl.) at ¶8

“Q. Turning back to the limitation about the non-uniform 

shifting of pixels, would you agree that in order to 

accomplish a non-uniform shifting, you need to apply a 

non-linear transformation?

A. Yeah, the application of a non-linear transformation 

results in the non-vertical shifting of the pixels.”

• First Deposition:
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Ground 4: Claim Construction of “Non-Uniform” Transformation

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Petitioner: Dictionary supports our construction

Ex. 1016 (M-W Dictionary); Reply 1 

• Dictionary evidence not relevant when intrinsic evidence aligns with expert testimony

Vitronics Corp. v. Conceptronic, Inc., 90 F.3d 1576, 1583 (Fed. Cir. 1996); Surreply 4

“In most situations, an analysis of the intrinsic evidence alone will resolve any ambiguity in a 

disputed claim term. In such circumstances, it is improper to rely on extrinsic evidence.”
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Ground 4: Claim Construction of “Non-Uniform” Transformation

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Petitioner: ‘413 specification discloses “nonuniform” transformation can be 

“linear.” Reply 1 “In the process of FIG. 2A, an input image is obtained 

202 in the source aspect ratio (e.g., a 4:3 aspect ratio). 

The image is then scaled 204 from the source aspect 

ratio (e.g., the 4:3 aspect ratio) to the target aspect 

ratio (e.g., a 16:9 aspect ratio) using a linear scaling 

function. A non-linear warping is then applied 206 to 

the scaled image.”

Ex. 1001 (413 Patent) at 3:61-4:2; Reply 1

Reply 1

“As can be seen, the scaling function applied in step 204 

causes the circles to be stretched horizontally and 

compressed vertically as shown in example image 214. 

Because the scaling function applied in step 204 is 

linear, each circle is stretched/compressed equally 

independent of horizontal and vertical position. In the 

warping step 206, a non-linear warping is applied which 

results in the circles being stretched/compressed by 

different amounts depending on their horizontal and 

vertical positions resulting in example image 216.”

Ex. 1001 (413 Patent) at 4:3-13; POR 40
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Ground 4: Claim Construction of “Non-Uniform” Transformation

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Petitioner: ‘413 specification discloses “nonuniform” transformation can be 

“linear.” Reply 1

• Incorrect:
“In the process of FIG. 2A, an input image is obtained 202 in the 

source aspect ratio (e.g., a 4:3 aspect ratio). The image is then scaled 

204 from the source aspect ratio (e.g., the 4:3 aspect ratio) to the 

target aspect ratio (e.g., a 16:9 aspect ratio) using a linear scaling 

function. A non-linear warping is then applied 206 to the scaled 

image.”

Ex. 1001 (413 Patent) at 3:61-4:2; Reply 1
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Ground 4: Claim Construction of “Non-Uniform” Transformation

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Petitioner: “non-uniform” shifting of pixels includes linear scaling

“Conventional conversion techniques such as cropping, linearly 

scaling, and padding each result in a perceivable reduction in the 

quality of the image or video. … Linear scaling maintains the full 

field of view but introduces perceivable distortion into the image. 

For example, if an image is vertically compressed and/or 

horizontally stretched to convert from a 4:3 to a 16:9 aspect ratio, 

features in scene will appear “short and fat” relative to the original 

image.

Ex. 1001 (413 Patent) at 1:12-21; Surreply 6

• Petitioner is incorrect:

“In some instances, a POSITA would 

not have preferred cropping, padding 

or linear scaling over non-uniform 

shifting.”

Ex. 1014 (Katsaggelos Supp. Decl.) at ¶39; Surreply 6

“I note that even the shift is not the same for pixels that 

have the same compression, e.g., the shift of the third pixel 

(blue) is different from the shift of the seventh pixel 

(purple), both pixels have a 2:1 compression.”

Ex. 1014 (Katsaggelos Supp. Decl.) at ¶¶56-57; Reply 13
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Ground 4: Claim Construction of “Non-Uniform” Transformation

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Petitioner: Pixels in center of Figure 2B have zero shift, lacking non-linearity. 
Reply 1

• Incorrect:
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Ground 4: Meulen Does Not Disclose “Non-Uniform” Transformation

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Petitioner is incorrect: 

• Piecewise linear is only an approximation of a non-linear transformation

• Petitioner’s expert agreed piecewise linear transformation is used to avoid the 

complexities of non-linear transformation

• Petitioner: Meulen’s piecewise linear transformation is a non-linear transformation
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Ground 4: Meulen Does Not Disclose “Non-Uniform” Transformation

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Piece-wise linear transformation is only an approximation of a non-linear 

transformation:

“A piece-wise linear transformation is different from a non-linear 

transformation.  It involves estimating a non-linear transformation by 

simplifying it to several linear transformations.  It can be analogized to 

estimating a curve by using several straight lines.  A classic example is using 

multiple rectangles to find the area under a curve.  Instead of performing a 

non-linear calculation, the area is divided into multiple rectangles whose 

areas are significantly easier to calculate using a linear calculation (i.e. height 

* width).  Since there are multiple rectangles, this constitutes a piece-wise 

linear transformation.”

Ex. 2027 (Foroosh Decl.) at ¶71; POR 24

“[F]or an approximation to be considered an approximation, it would be 

defined as an approximation which has to have an error.  And if I want to 

approximate a highly non-linear function with this linear pieces, then I have 

to have a fine linear approximation to approximate a non-linear function.”

Ex. 2026 (Katsaggelos Tr.) at 42:16-43:3; POR 26
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Ground 4: Meulen Does Not Disclose “Non-Uniform” Transformation

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

“Q. Did you say piecewise linear is 

computationally indistinguishable from a linear 

transformation?

A. It’s very similar.  It’s very similar.”

Ex. 2026 (Katsaggelos Tr.) at 41:6-41:8; POR 26

• Petitioner’s Expert (Dr. Katsaggelos): Piece-wise linear is “computationally 

indistinguishable” from linear transformation:

“I can have a non-linear solution with a 

piecewise linear approach, right? So its 

computation is indistinguishable from a 

linear approximation, but it doesn’t prevent a 

non-linear function.”

Ex. 2026 (Katsaggelos Tr.) at 40:19-41:5; POR 26

• Dr. Katsaggelos: piece-wise linear avoids complexity of non-linear transformation:

“Q. [A]re you familiar with the technique of 

applying a linear approximation in order to avoid 

the complexities of a non-linear calculation?  Are 

you familiar with that notion?

A. Yeah, that notion exists.”

Ex. 2026 (Katsaggelos Tr.) at 40:1-7; POR 27-28
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Ground 4: Meulen Does Not Disclose “Non-Uniform” Transformation

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Undisputed: Meulen performs a piece-wise linear transformation POR 24, Reply 11

• Each region in Meulen uses linear compression:
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Ground 4: Meulen Does Not Disclose “Non-Uniform” Transformation

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Linear piecewise avoids complexity of non-linear transformation:

• ‘413 Patent’s non-linear transformations:

“Q. [A]re you familiar with the technique of 

applying a linear approximation in order to 

avoid the complexities of a non-linear 

calculation?  Are you familiar with that notion?

A. Yeah, that notion exists.”

Ex. 1001 (413 Patent) at 7:3-42; POR 26

• Dr. Katsaggelos:

Ex. 2026 (Katsaggelos Tr.) at 40:1-7; POR 27-28

“[F]or an approximation to be considered an 

approximation, it would be defined as an approximation 

which has to have an error.  And if I want to approximate 

a highly non-linear function with this linear pieces, then 

I have to have a fine linear approximation to 

approximate a non-linear function.”

Ex. 2026 (Katsaggelos Tr.) at 42:16-43:3; POR 26
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Ground 4: Meulen Does Not Disclose “Non-Uniform” Transformation

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

“In this embodiment, a panoramic display may be implemented by employing 

significantly more display regions (e.g., >30)”

• Petitioner: Meulen’s Figures 4A-4C show non-linear curves

• These are still piecewise linear with a higher number of regions, but still an approximation:

Ex. 1007 (Meulen) at 10:44-48; Surreply 17
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Ground 4: Meulen and Chao Do Not Disclose “Shift[ing] The 

Pixels” (All Claims)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Ground 4: Meulen and Chao Do Not Disclose Pixel “Shifting”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Petitioner is incorrect: 

• Meulen only discloses compression using “polyphase filters,” which is indisputably not 

pixel shifting

• Petitioner’s example of “sub-sampling” is not found in Meulen

• Chao does not describe pixel shifting, much less non-uniform shifting

• Petitioner provides no reason to apply Chao’s object shifting to Meulen’s compression

• Petitioner: 

• Meulen’s compression can be performed using pixel shifting

• Chao describes object shifting
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Ground 4: Meulen Does Not Disclose Pixel “Shifting”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Meulen’s compression uses “polyphase filtering”

“A polyphase filter involves combining a number of pixels 

into one pixel using multiple phases that can be reused for 

subsequent pixels.  Thus, rather than shift pixels, Meulen’s 

polyphase filters is better characterized as blending 

multiple pixels into one pixel.”

• Undisputed: polyphase filtering is not pixel shifting

Ex. 2027 (Foroosh Decl.) at ¶81; POR 31

“[T]he wireless device 100 may comprise sample-rate converters 

implemented in hardware by programmable polyphase filters arranged to 

sample a line of source pixels and to generate a compressed and/or scaled line 

of display pixels based on a compression factor.

Ex. 1007 (Meulen) at 5:19-23; POR 31



75

Ground 4: Meulen Does Not Disclose Pixel “Shifting”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Petitioner: Meulen’s compression can be performed using “sub-sampling” Reply 

13-14

• Petitioner admits Meulen does not describe sub-sampling

Reply 14

“Meulen mentions scaling, but does not disclose the details 

of how to perform scaling.”

Pet. 91
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Ground 4: Meulen Does Not Disclose Pixel “Shifting”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Petitioner: ‘413 patent describes compression using pixel shifting Reply 14

• Using the ‘413 patent is hindsight-driven

• Meulen’s use of the broader term “compression” does not disclose the narrower term of non-

linear pixel-shifting

Sanofi-Synthelabo v. Apotex, Inc., 550 F. 3d 1075, 1084 (Fed. Cir. 2008); Surreply 19

“It is well established that the disclosure of a genus in the prior art is not necessarily a 

disclosure of every species that is a member of that genus.”
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Ground 4: Chao Does Not Disclose Pixel “Shifting”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Petition: Chao’s background “stretching” or “shrinking” means pixel shifting

• Chao never describes that its background compression involves pixel shifting

“[T]he background element is re-sized, by stretching or shrinking, as necessary, to fit the new 

page size.”  (EX1008, [0028].)  Chao explains: “the terms ‘stretch’ and ‘shrink’ are intended to 

mean the resizing of an element without regard to the original aspect ratio of the image.  

Accordingly, a ‘stretched’ element may be elongated in only one direction, i.e. may be resized 

such that it is wider than the original element in the horizontal direction.”  (EX1008, [0063].)  A 

POSITA would understand that stretching/shrinking means shifting the pixels’ positions.  

(EX1002, ¶263.)”

Pet. 91-92
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Ground 4: Chao Does Not Disclose Pixel “Shifting”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Reply: Chao’s foreground object shifting is pixel shifting Reply 14-15

“According to one embodiment, the 

aspect ratio of all the elements in the 

foreground layer is preserved by 

selecting a uniform scaling factor along 

both the horizontal and vertical 

directions.”

Ex. 1008 (Chao) at ¶93; POR 34

• Object shifting does not require pixel shifting:

“Chao never describes that stretching/shrinking involves shifting pixels, i.e. moving pixels 

from one position to a new position as opposed to adding/subtracting pixels through an 

interpolation or compression process.”

Ex. 2027 (Foroosh Decl.) at ¶85; POR 32

• Chao’s object shifting is uniform
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Ground 4: No Motivation to Combine Meulen and Chao

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Petitioner never explains how to combine Chao’s object shifting with Meulen’s compression

“A POSITA would understand that stretching/shrinking means shifting the pixels’ positions.  

(EX1002, ¶263.) 

A POSITA would have understood that Meulen’s rows are along a horizontal direction.  Meulen-

Chao involves combining prior art elements and known techniques, resulting in shifting the pixels 

based on input positions along the horizontal axis. (EX1002, ¶263.)”

Pet. 92

• Petition provided no motivation to combine Meulen and Chao

• Reply: 

“Instead, the Petition explained that Meulen mentions scaling, but does not disclose the details of 

how to perform scaling.  (Petition, 91.)  Because Meulen lacks such details, a POSITA would have 

been motivated to look to another reference such as Chao for such details.”

Reply 17

• Meulen already describes polyphase filtering, and Petitioner provides no reason to use 

anything else
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Ground 4: No Motivation to Combine Meulen and Chao

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

No motivation to combine as Meulen and Chao are directed to different fields

• Meulen directed to modifying media content for display on a screen:

Ex. 1007 (Meulen) at 1:44-47; Pet. 98

• Chao directed to changing aspect ratio of a graphic design for printing:

“For example, people frequently like to incorporate professionally designed borders in their 

photos, newsletters, postcards, greeting cards and the like. As these images become more and 

more complex, they frequently incorporate elements that are designed for a specific page size. 

However, given the multitude of graphic design programs that allow people to resize their 

documents to any desired size, it would be extremely difficult, if not impossible for a graphic 

designer to create different versions of the same design for each possible page size.”

Ex. 1008 (Chao) at ¶1; POR 37

“Various embodiments may be directed to systems and techniques that may potentially improve 

the performance of a wireless device to display content from a media source.”
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Ground 4: No Motivation to Combine Meulen and Chao

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

No motivation to combine as Meulen and Chao have different goals

• Meulen wants to avoid black bars on a screen:

Ex. 1007 (Meulen) at 1:26-31; POR 37

• Chao wants to avoid distortion of stylized graphic borders:

“For example, FIG. 1 depicts an original image 10 that has been resized from an original 4×5 

template size to a 4×10 template size (at 12). As shown, the ducks that are used as upper border 

elements 31 have been stretched to fit the width of the image size, distorting the original 

proportions and overall look of the ducks.”

Ex. 1008 (Chao) at ¶2; POR 37

“Conventional best fit algorithms such as those defined by the Synchronized Multimedia 

Integration Language (SMIL) specification may be suitable for fitting content to non-square 

displays, but produce a black bar on square displays. Consequently, there may be a need for 

improved display systems and techniques for a wireless device.”
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Ground 4: No Motivation to Combine Meulen and Chao

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

No motivation to combine as Meulen and Chao have different approaches

• Meulen divides an image into regions and performs compression to avoid central distortion:

Ex. 1007 (Meulen) at 4:45-49; POR 37-38

• Chao shifts foreground elements while stretching/shrinking background:

“The method comprises separating the foreground elements from the background elements, 

determining an original aspect ratio of the foreground elements and creating resized foreground 

elements by scaling the foreground elements while maintaining the original aspect ratio.”

Ex. 1008 (Chao) at Abstract; Pet. 83

“For example, more image compression and/or scaling may be applied to the media source 

content that is to be displayed closer to edges of the display 138, than to the media source content 

that is to be displayed closer to the center of the display 138.”

• Petitioner provides no explanation for incorporating Chao’s foreground / background 

transformation to Meulen
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Ground 4: Meulen Does Not Disclose Non-Uniform Shifting on 

Both Axes (All Claims)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Ground 4: Meulen Does Not Disclose “Non-Uniform” Shifting Along Both Axes

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Petitioner is incorrect: 

• The transformation must shift non-uniformly along both axes 

• Meulen only discloses shifting along a single axis

• Claim language: “the transformation non-uniformly shifts the pixels from the input positions to 

the output positions based on (1) the input positions along the first axis, and (2) the input 

positions along the second axis”

• Petitioner: 

• Claims do not require non-uniform shifting along both axes

• Meulen describes non-uniform shifting along both axes
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Ground 4: Meulen Does Not Disclose “Non-Uniform” Shifting Along Both Axes

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Spec:
“In one embodiment, the warping function involves both a horizontal and vertical warping. For 

convenience of description, the horizontal and vertical warping is described as two steps, e.g., first 

horizontal then vertical.”

Ex. 1001 (413 Patent) at 5:29-32; Surreply 23

• Claims: 

“An example of a horizontal warping function is 

illustrated in FIG. 5. In this graph, the horizontal 

coordinate of a pixel is expressed as a percentage of the 

horizontal pixel position relative to the horizontal width of 

the image, where the percentage increases in a direction 

away from a reference edge. … In this embodiment, the 

horizontal warp is function of the horizontal coordinate 

only and is independent of vertical position.”

Ex. 1001 (413 Patent) at 5:38-51; Reply 19, Ex. 1014 (Katsaggelos Supp. Decl.) at ¶71

“In one embodiment, a similarly shaped function is used for 

vertical warping. In another embodiment, the vertical 

warping function is modified so that the amount of 

compensation in the vertical direction also depends on 

horizontal position.”

Ex. 1001 (413 Patent) at 6:13-17; Surreply 23, Reply 3, Ex. 1014 at ¶13

“The vertical warp distortion, in one embodiment, is a 

function of both the horizontal and vertical positions.”

Ex. 1001 (413 Patent) at 7:5-6; POR 7
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Ground 4: Meulen Does Not Disclose “Non-Uniform” Shifting Along Both Axes

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Petitioner: 

“In one embodiment, the warping 

function involves both a 

horizontal and vertical warping. 

For convenience of description, 

the horizontal and vertical 

warping is described as two steps, 

e.g., first horizontal then vertical.”

Ex. 1001 (413 Patent) at 5:29-32; Surreply 23

• ‘415 Specification: 

“This interpretation is consistent with the ’413 embodiments that shift along the 

horizontal axis only.  (EX1001, 5:49-51 (“the horizontal warp is [a] function of the 

horizontal coordinate only and is independent of [the] vertical position”), 6:65-66 

(“the horizontal warp distortion … is a function of the horizontal position only”)”

Reply 19

“In an alternative embodiment, the scaling and warping functions applied 

in steps 204, 206 could be performed in reverse order, such that the 

warping function in step 206 is applied first followed by scaling in step 

204. In another embodiment, the scaling and warping are combined into a 

single function such that only a single transformation is applied to the 

image that achieves both the scaling and warping.”

Ex. 1001 (413 Patent) at 4:47-54; Surreply 23

“In another embodiment, the vertical warping function is modified so 

that the amount of compensation in the vertical direction also 

depends on horizontal position.”

Ex. 1001 (413 Patent) at 6:14-17; Surreply 23
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Ground 4: Meulen Does Not Disclose “Non-Uniform” Shifting Along Both Axes

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Meulen:

“The display regions 140-1-5 may be defined by the 320 

horizontal pixels of the display 138. The display regions 

140-1-5 may be defined by the 320 horizontal pixels of the 

display 138. Because the media source content has a 

different aspect ratio and/or resolution than the display 138, 

image compression and/or scaling may be applied to the 

media source that is to be displayed in one or more of the 

display regions 140-1-5.”

Ex. 1007 (Meulen) at 5:65-67;  POR 39
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Ground 4: Meulen Does Not Disclose “Non-Uniform” Shifting Along Both Axes

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Petitioner: Meulen describes “image compression and/or scaling” along both axes

“In some embodiments, image compression and/or scaling may be applied in a horizontal 

direction and/or in a vertical direction. When applied in both the horizontal and vertical 

direction, the image compression and/or scaling may allow expansion of the lateral display 

regions 202-1-4 and 202-6-9 to create a magnified effect or to simulate a video graphics 

array (VGA) having a resolution of 640×480 with a display having a resolution of 

320×320.”

Ex. 1007 (Meulen) at 10:19-26; Pet. 91

• Meulen:

“In such embodiments, image compression and/or scaling may be applied to 

the media source content that is to be displayed in one or more of the display 

regions 140-1-n. The image compression and/or scaling may comprise visual 

scaling with a factor smaller than one in order to reduce size.”

Ex. 1007 (Meulen) at 4:37-41; Surreply 24
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Objective Indicia of Non-Obviousness

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Objective Indicia of Non-Obviousness

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• There is strong objective indicia of non-obviousness:

• Practice: Undisputed that GoPro’s SuperView practices the ‘413 patent

• Nexus: Customer surveys show that SuperView contributed to at least some of GoPro’s 

success

• Commercial Success and Industry Praise: GoPro’s products were successful and had 

industry praise

• Copying: Evidence of copying by competitors

• Long-felt Need and Unexpected Results: ‘413 Patent introduced distortion, leading to 

unexpected result of increased immersiveness
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Objective Indicia of Non-Obviousness: Practice

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Undisputed: GoPro’s HERO7 Black with SuperView practices the ‘413 patent

Ex. 2028 (Hero 7 Black Manual) at 47; POR 46

Ex. 2027 (Foroosh Decl.) at ¶144; POR 46Ex. 2021 (SuperView YouTube video); POR 59
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Objective Indicia of Non-Obviousness: Nexus

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Mr. Nema testified about SuperView’s effect on HERO7’s success

Ex. 2024 (Lema Decl.) at ¶10; POR 49

“HERO7 Black was the first GoPro product to bring the combined 

HyperSmooth, SuperView, and digital lens package of features for customers 

(Horizon Leveling was released 2 years later with HERO9 Black). Internally, 

we considered HERO7 Black to represent a clear before-and-after moment 

for GoPro and for the action camera market more broadly.”

Ex. 2024 (Lema Decl.) at ¶6; POR 49

“In particular, a combination of features introduced in the HERO7 Black camera in September 

2018 fundamentally transformed both GoPro and the broader action camera market. These 

features centered around the release of our first, in house developed digital image stabilization 

system which we branded as “HyperSmooth.” HyperSmooth was and is enabled by our 

preexisting virtual lens technology which provides various wide-angle immersive video 

options. HyperSmooth was and is further enhanced by a preexisting aspect-ratio transformation 

technology that we have marketed since 2013 as “SuperView” (an enhanced version of 

SuperView was later referred to as “HyperView”).”
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Objective Indicia of Non-Obviousness: Nexus

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Ex. 2040 at 10; POR 50

Ex. 2019 at 14; POR 51
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Objective Indicia of Non-Obviousness: Nexus

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Petiitoner: SuperView was just one of many features in the HERO 7 so lacks nexus  Reply 29-30

• Petitioner is incorrect

• Petitioner does not rebut Mr. Lema’s testimony that SuperView contributed to HERO 7’s 

success and praise.

• It is not necessary for SuperView to be the only feature

Cont’l Can Co. USA, Inc. v. Monsanto Co., 948 F.2d 1264, 1273 (Fed. Cir. 1991); POR 55

“It is not necessary … that the patented invention be solely responsible for the commercial 

success, in order for this factor to be given weight appropriate to the evidence, along with other 

pertinent factors.”



95

Objective Indicia of Non-Obviousness: Commercial Success

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Undisputed: GoPro’s HERO7 Black was highly successful
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Objective Indicia of Non-Obviousness: Industry Praise

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Undisputed: GoPro’s HERO7 Black and SuperView significant industry praise

Ex. 2036; POR 51

Ex. 2038; POR 51

Ex. 2039; POR 51
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Objective Indicia of Non-Obviousness: Industry Praise

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Undisputed: GoPro’s HERO7 Black and SuperView significant industry praise

Ex. 2013; POR 52-53

Ex. 2015; POR 53-54

Ex. 2016; POR 52-53
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Objective Indicia of Non-Obviousness: Copying

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Objective Indicia of Non-Obviousness: Copying

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Others have copied SuperView

Ex. 2011; POR 52
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Objective Indicia of Non-Obviousness: Long-Felt Need / Unexpected Results

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Conventional wisdom was that introducing distortion was undesirable

Ex. 2027 (Foroosh Decl.) at ¶169

“At the time of the ’413 patent, conventional wisdom was that introducing 

distortion into images was undesirable.  For instance, distortion, particularly 

geometric distortion, can stretch or compress parts of the image in an uneven 

way, making faces or bodies look elongated, squished, or warped. This effect is 

especially undesirable in personal or group photos, where people expect to see a 

realistic representation of themselves.  Because of these reasons, photographers 

and camera designers traditionally seek to avoid or minimize distortion to 

maintain the integrity, realism, and appeal of their photos.”

• Traditional cameras avoided introducing distortion

Ex. 2020 (Nikon D5200 Manual) at 120; POR 57

Ex. 1028 (Canon PowerShot Manual) at 176; Surreply 29
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Objective Indicia of Non-Obviousness: Long-Felt Need / Unexpected Results

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• SuperView had the unexpected result of improving immersiveness by introducing distortion

Ex. 2027 (Foroosh Decl.) at ¶171; POR 57

“In particular, GoPro’s SuperView invention utilizes a sensor that captured an 

image in one aspect ratio (4:3) so that the image can be “taller,”  and then 

allowed it to be displayed and previewed on the screen in aspect ratios that are 

more commonly used in video settings (e.g., 16:9).  To do this, however, GoPro 

had to intentionally introduce distortion into the image.  SuperView thus applies a 

warping function that distorts the edges while eliminating distortion in the center.  

GoPro’s unconventional approach arises from the fact that GoPro’s cameras are 

directed at action sports, not conventional photography. GoPro recognized that 

video for certain action sport scenes, like skiing, surfing and bicycling, result in 

persons being centered in the middle of the shot, with no persons on the edges.  

This means that the periphery can be distorted in an acceptable manner.”
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Ground 1: Fleming Does Not Disclose “Image Capture 

Apparatus” or “Camera” (All Claims)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Ground 1: Fleming Does Not Render Obvious “Camera”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Petitioner is incorrect: 

• ID: Petition lacks evidence

• Reply relies on new evidence not submitted in the Petition:

• Canon PowerShot G15 

• Olympus E-PL5 PEN

• Petitioner provides no motivation to use Fleming’s algorithm over conventional camera 

approaches

• Petition failed to allege expectation of success

• Claim Language: Transformation must occur on an “image capture apparatus” (Claim 1) or 

“camera” (Claims 6 and 7)

• Petitioner: 

• Admits Fleming does not expressly disclose performing transformation on a camera

• Argues modifying to include a camera, processors, and algorithms on the camera would 

be obvious
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Ground 1: Fleming Does Not Render Obvious “Camera”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Fleming:

“FIG. 1 shows one example of a typical computer system 

which may be used with the present invention. Note that 

while FIG. 1 illustrates various components of a computer 

system, it is not intended to represent any particular 

architecture or manner of interconnecting the components 

as such details are not germane to the present invention. It 

will also be appreciated that network computers and other 

data processing systems which have fewer components or 

perhaps more components may also be used with the 

present invention. The computer system of FIG. 1 may, 

for example, be an Apple Macintosh computer.”

Ex. 1004 (Fleming) at 3:8-18; Reply 11, Ex. 1002 (Katsaggelos Decl.) ¶46
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Ground 1: Fleming Does Not Render Obvious “Camera”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Petition’s motivation to combine:

“It would have been obvious for Fleming’s data processing system (including its GPU and CPU) to be included 

within a camera.  At the time of the invention in 2013, digital cameras included processors for processing the 

image data captured by an image sensor.  Digital cameras at this time stored files having a different aspect ratio 

(e.g., EX1004, 16:9-11), or included LCD displays (for viewing the captured image) that had a different aspect 

ratio than the image data captured by an image sensor.  Since the aspect ratio of the captured image was different 

than the aspect ratio of the stored file or the LCD display included in the camera, it would have been obvious for 

the digital camera to include data processing systems to transform the captured image into an output image 

(having the aspect ratio of the stored file or LCD display) to be presented on the camera display.  A POSITA 

would have been motivated to have on-camera processing and display capabilities because it would have been 

less burdensome, cheaper, and saves time.  Having processing and display capabilities on camera are known 

techniques used to improve devices that are similar and/or ready for improvement.”

Pet. 28-29
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Ground 1: Fleming Does Not Render Obvious “Camera”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• ID:

“Petitioner does not appear to rely on any evidence in Grounds 1 and 3, other than the Dr. 

Katseggelos’s testimony, for its assertion that in 2013, cameras captured images in one aspect ratio 

and stored or displayed those images in a different aspect ratio.  Dr. Katsaggelos testifies that while 

the aspect ratios of images captured by an image sensor were 3:2 or 4:3 the aspect ratios of “the files 

that stored the captured images may be in a format for a different aspect ratio, such as 16:9 (e.g., for 

landscape orientation), or the LCD displays within the camera may have a different aspect ratio, such 

as 16:10 (for viewing the captured image).”  Ex. 1002 ¶¶ 100, 201.  Like Petitioner, Dr. Katsaggelos 

also does not cite to any evidence supporting this testimony.” ID 35

“The aspect ratios of images captured by an image sensor were, e.g., 3:2 or 4:3.  However, the files that stored the 

captured images may be in a format for a different aspect ratio, such as 16:9 (e.g., for landscape orientation), or 

the LCD displays within the camera may have a different aspect ratio, such as 16:10 (for viewing the captured 

image).  Hence, the aspect ratio of the image captured by the image sensor (3:2 or 4:3, for example) may be 

different from the aspect ratio of the image stored in memory or displayed on the display (16:9 or 16:10, for 

example).  Due to this difference in aspect ratios, it would have been obvious for digital cameras to include data 

processing systems and processors for transforming the captured image into an output image.”

Ex. 1002 (Katsaggelos Decl.) at ¶100
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Ground 1: Fleming Does Not Render Obvious “Camera”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• ID

• Reply: 

• Added new evidence (alleged Canon and Olympus documentation)

• Added new obviousness arguments applying Fleming to camera systems

Ex. 1026; Reply 22 Ex. 1030; Reply 22

“Petitioner does not appear to rely on any evidence in Grounds 1 and 3, other than the Dr. 

Katseggelos’s testimony, for its assertion that in 2013, cameras captured images in one aspect ratio 

and stored or displayed those images in a different aspect ratio.”

ID 35
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Ground 1: Fleming Does Not Render Obvious “Camera”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Reply: Canon PowerShot G15 performs aspect ratio conversion for display Reply 22

• Incorrect: Canon PowerShot G15 can only change the shooting aspect ratio, not display:

Ex. 1028 (Canon Manual) at 80; Surreply 28

Ex. 1028 (Canon PowerShot Manual) at 47; Surreply 28



109

Ground 1: Fleming Does Not Render Obvious “Camera”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Reply’s New Motivation: Cameras with different image sensor and screen aspect ratio 

“need” Fleming’s aspect ratio conversion Reply 22

• Conventional methods were preferred for digital point-and-click cameras:

Ex. 1028 (Canon PowerShot Manual) at 176; Surreply 29

“[N]on-linear transformations were expensive to design and implement, and 

required significant processing power to Execute.  Portable devices and 

cameras in 2013 had limited processing power and battery life that a POSITA 

would find undesirably wasted if every photograph had to have its aspect ratio 

converted due to a mismatch between the image sensor and the display screen.  

As a result, a POSITA would have found it much more preferable for the 

camera and display to have the same aspect ratio in order to avoid distortion of 

the image and the expensive non-linear transformations claimed in the ’413 

patent.”

Ex. 2027 (Foroosh Decl.) at ¶108; POR 63

• Introducing distortion for point-and-click photography was undesirable

“If one has to choose distortion or non-

distortion, one probably would choose the non-

distortion option.”

Ex. 2026 (Katsaggelos Tr.) at 87:21-23; POR 65

“What it’s not especially useful for is any time that the highly 

distorted and compressed look is going to appear strange.  So you 

wouldn’t usually use it for standard people shots, for example”

Ex. 2003 at 6; POR 66
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Ground 1: Fleming Does Not Render Obvious “Camera”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Reply’s New Motivation: motivation for performing non-uniform shifting using a separate 

device

Reply 21

“Applying non-uniform shifting by the camera’s processor(s) reduces the need for 

a separate device and associated connectors (e.g., cable), eliminates the need to 

transfer data between the camera and separate device, eliminates the need to wait 

for connecting the camera to the separate device (and associated burden) and 

operating the separate device.  Neither PO nor its expert disputes these benefits.”

• Petitioner’s “separate device” motivation not directed to Petition’s combination:

“It would have been obvious for Fleming’s data processing system (including its 

GPU and CPU) to be included within a camera.”

Pet. 28

• Conventional cameras already 

presented images on a display 

without a separate device

Ex. 1028 (Canon PowerShot Manual) at 176; Surreply 29
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Ground 1: Fleming Does Not Render Obvious “Camera”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petition’s Original Motivation: “less burdensome, cheaper, and saves time”

• Reply’s New Motivation abandons Petition’s original motivation:

Reply 23

“A POSITA had reasons (avoiding image loss, black bars, or 

perceivable distortion) for applying non-uniform shifting, even 

if it meant potentially foregoing some benefits (more required 

processing and longer battery life).”

• No evidence a POSITA would be motivated by such reasons given camera’s small 2” screen

Ex. 1028 (Canon PowerShot Manual) at 176; Surreply 29

• POSITA would not be motivated to modify the image on the camera because users typically 

want the original image to download off the camera.
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Ground 1: Fleming Does Not Render Obvious “Camera”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Petition did not assert Reasonable Expectation of Success

• Reply’s New Reasonable Expectation of Success: 

• Fleming only uses a simple math equation

• Fleming’s non-linear scaling could be performed using lookup tables stored in memory 
Reply 24-25

• Petitioner provides no evidence that a point-and-click camera had sufficient processing 

capabilities and memory to perform such equations or look-up on every pixel

• No evidence that the cpu-heavy process would not introduce lag to the image viewer 

Ex. 1028 (Canon PowerShot Manual) at 176; Surreply 29
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Ground 1: Fleming Does Not Disclose “Determine a Portion” 

(All Claims)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Ground 1: Fleming Does Not Disclose “Determine a Portion”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Petitioner is incorrect: 

• Mere presence of a non-distorted region does not disclose “determining” the portion after 

obtaining the image

• Petitioner’s new Reply arguments mischaracterize Fleming, which does not disclose 

selecting the regions after obtaining the image, they are instead pre-selected

• Petition: 

• Presence of central region with no distortion “determines a portion”

• Reply:

• Fleming discloses regions according to user input

• Fleming discloses dividing frame into regions



115

Ground 1: Fleming Does Not Disclose “Determine a Portion”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet. 88

• Petition merely relied on the presence of a less distorted region

• Fleming does not disclose determining the less distorted region after obtaining the image
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Ground 1: Fleming Does Not Disclose “Determine a Portion”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• ID

ID 33

• Fleming does not disclose determining the less distorted region after obtaining the image
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Ground 1: Fleming Does Not Disclose “Determine a Portion”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Reply’s New Arguments:

• Petitioner is incorrect: 

• None of these disclosures indicate that the regions are determined after the image is 

obtained

• Each of these disclosures involves using pre-determined regions before the image is 

obtained

• Figures 10-11 are piecewise linear

“other passages in Fleming show “determine” after “obtain” and 

prior to “apply” as separate steps—and do not describe PO’s 

alleged effect of the transformation.  (EX1004, 2:15-18 (regions 

determined according to user input), 7:5-16 (dividing frame into 

regions), 8:45-9:9 and Figs. 10-11 (describing receiving video 

stream, dividing a frame of video stream into regions, and scaling 

the regions in that order); POR, 70.)”

Reply 26
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Ground 3: Obara-Liu Does Not Disclose “Image Capture 

Apparatus” or “Camera” (All Claims)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Ground 3: Obara-Liu Does Not Render Obvious “Camera”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Claim Language: Transformation must occur on an “image capture apparatus” (Claim 1) or 

“camera” (Claims 6 and 7)

• Petitioner: 

• Obara-Liu does not disclose performing transformation on a camera, but would have been 

obvious to do so

• Petitioner is incorrect: 

• ID: Petition lacks evidence

• Reply relies on new, unauthenticated evidence not submitted in the Petition:

• Canon PowerShot G15 

• Olympus E-PL5 PEN

• Petitioner provides no motivation to use Obara’s algorithm over conventional camera 

approaches

• Petition did not assert reasonable expectation of success

• Reply provides no evidence Obara’s complex algorithm would adequately run on a 

digital camera
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Ground 1: Obara-Liu Does Not Render Obvious “Camera”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Obara

“FIG. 1 is a perspective view that shows the state in 

which a display unit of the personal computer 10 is 

opened. The computer 10 comprises a computer main 

body 11 and a display unit 12. A display device that is 

composed of a TFT-LCD (Thin Film Transistor Liquid 

Crystal Display) 17 is built in the display unit 12. The 

display screen of the LCD 17 is positioned at an 

approximately central part of the display unit 12. The 

LCD 17 has a horizontally elongated wide display screen. 

The size (resolution) of the display screen is, for example, 

1440×900 pixels.”

Ex. 1006 (Obara) at ¶25; Pet. 72
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Ground 3: Obara-Liu Does Not Render Obvious “Camera”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Petition’s motivation to combine:

“It would have been obvious for Obara’s image processing unit and CPU 111 to be included within a camera.  At 

the time of the invention in 2013, Digital cameras at this time included LCD displays (for viewing the captured 

image), some of which had a different aspect ratio than the captured image.  Since the aspect ratio of the captured 

image was different than the aspect ratio of the LCD display included in the camera, it would have been obvious 

for the digital cameras to include data processing systems to transform the captured image into an output image 

(having the aspect ratio of the LCD display) to be presented on the display of the camera.  A POSITA would have 

been motivated to have on-camera processing and display capabilities because it would have been less 

burdensome, cheaper, and saves time.  (EX1002, ¶¶200-202.) .”

Pet. 71-72
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Ground 3: Obara-Liu Does Not Render Obvious “Camera”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• ID

“Petitioner does not appear to rely on any evidence in Grounds 1 and 3, other than the Dr. Katseggelos’s 

testimony, for its assertion that in 2013, cameras captured images in one aspect ratio and stored or displayed those 

images in a different aspect ratio.  Dr. Katsaggelos testifies that while the aspect ratios of images captured by an 

image sensor were 3:2 or 4:3 the aspect ratios of “the files that stored the captured images may be in a format for 

a different aspect ratio, such as 16:9 (e.g., for landscape orientation), or the LCD displays within the camera may 

have a different aspect ratio, such as 16:10 (for viewing the captured image).”  Ex. 1002 ¶¶ 100, 201.  Like 

Petitioner, Dr. Katsaggelos also does not cite to any evidence supporting this testimony.”

ID 35

“The aspect ratios of images captured by an image sensor were, e.g., 3:2 or 4:3, which may be different from the 

aspect ratios of files that stored the captured images.  Digital cameras at this time also included LCD displays (for 

viewing the captured image).  The aspect ratios of the images captured by an image sensor may also be different 

from the LCD displays within the camera.  Due to differences in aspect ratios, it would have been obvious to 

convert from the aspect ratio of the images captured by the image sensor to the aspect ratio of the stored files 

and/or LCD display.”

Ex. 1002 (Katsaggelos Decl.) at ¶201



123

Ground 3: Obara-Liu Does Not Render Obvious “Camera”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• ID

• Reply: 

• Added new evidence about camera systems

• Added new obviousness arguments applying Fleming to camera systems

Ex. 1026; Reply 22 Ex. 1030; Reply 22

“Petitioner does not appear to rely on any evidence in Grounds 1 and 3, other than the Dr. Katseggelos’s 

testimony, for its assertion that in 2013, cameras captured images in one aspect ratio and stored or displayed those 

images in a different aspect ratio.”

ID 35
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Ground 3: Obara-Liu Does Not Render Obvious “Camera”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Reply: Canon PowerShot G15 performs aspect ratio conversion for display Reply 22

• Incorrect: Canon PowerShot G15 can only change the shooting aspect ratio, not display:

Ex. 1028 (Canon Manual) at 80; Surreply 28

Ex. 1028 (Canon PowerShot Manual) at 47; Surreply 28
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Ground 3: Obara-Liu Does Not Render Obvious “Camera”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Reply’s New Motivation: Cameras with different image sensor and screen aspect ratio 

“need” Obara’s aspect ratio conversion Reply 26-27

• Conventional methods were preferred for digital point-and-click cameras:

Ex. 1028 (Canon PowerShot Manual) at 176; Surreply 29

“[N]on-linear transformations were expensive to design and implement, and 

required significant processing power to Execute.  Portable devices and 

cameras in 2013 had limited processing power and battery life that a POSITA 

would find undesirably wasted if every photograph had to have its aspect ratio 

converted due to a mismatch between the image sensor and the display screen.  

As a result, a POSITA would have found it much more preferable for the 

camera and display to have the same aspect ratio in order to avoid distortion of 

the image and the expensive non-linear transformations claimed in the ’413 

patent.”

Ex. 2027 (Foroosh Decl.) at ¶108; POR 63

• Introducing distortion for point-and-click photography was undesirable

“If one has to choose distortion or non-

distortion, one probably would choose the non-

distortion option.”

Ex. 2026 (Katsaggelos Tr.) at 87:21-23; POR 65

“What it’s not especially useful for is any time that the highly 

distorted and compressed look is going to appear strange.  So you 

wouldn’t usually use it for standard people shots, for example”

Ex. 2003 at 6; POR 66
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Ground 3: Obara-Liu Does Not Render Obvious “Camera”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Reply’s New Motivation: motivation for performing non-uniform shifting using a separate 

device

Reply 21

• Petitioner’s “separate device” motivation not directed to Petition’s combination:

“It would have been obvious for Obara’s image processing unit and CPU 111 to 

be included within a camera.”

Pet. 72

• Conventional cameras already 

presented images on a display 

without a separate device

Ex. 1028 (Canon PowerShot Manual) at 176; Surreply 29

“Applying non-uniform shifting by the camera’s processor(s) reduces the need for 

a separate device and associated connectors (e.g., cable), eliminates the need to 

transfer data between the camera and separate device, eliminates the need to wait 

for connecting the camera to the separate device (and associated burden) and 

operating the separate device.  Neither PO nor its expert disputes these benefits.”
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Ground 3: Obara-Liu Does Not Render Obvious “Camera”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petition’s Original Motivation: “less burdensome, cheaper, and saves time”

• Reply’s New Motivation abandons Petition’s original motivation:

Reply 23

“A POSITA had reasons (avoiding image loss, black bars, or 

perceivable distortion) for applying non-uniform shifting, even 

if it meant potentially foregoing some benefits (more required 

processing and longer battery life).”

• No evidence a POSITA would be motivated by such reasons given camera’s small 2” screen

Ex. 1028 (Canon PowerShot Manual) at 176; Surreply 29

• POSITA would not be motivated to modify the image on the camera because users typically 

want the original image to download off the camera.
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Ground 3: Obara-Liu Does Not Render Obvious “Camera”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Petition did not assert Reasonable Expectation of Success

• Reply’s New Reasonable Expectation of Success: 

• Obara only uses a simple math equation

• Obara’s non-linear scaling could be performed using lookup tables stored in memory Reply 

24-25

• Petitioner provides no evidence that a point-and-click camera had sufficient processing 

capabilities and memory to perform such equations or look-up on every pixel

• Process would have to be sufficiently quick for a user to browse the image viewer

Ex. 1028 (Canon PowerShot Manual) at 176; Surreply 29
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Ground 1: Obara Does Not Disclose “Determine a Portion” 

(All Claims)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Ground 3: Obara Does Not Disclose “Determine a Portion”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Petitioner is incorrect: 

• Mere presence of a non-distorted region does not disclose “determining” the portion after 

obtaining the image

• Petitioner’s new Reply argument uses Fleming’s Figure 10, which is piecewise linear 

scaling

• Petition: 

• Presence of central area with no distortion “determines a portion”

• Reply:

• Obara discloses dividing frame into frame regions



131

Ground 3: Obara Does Not Disclose “Determine a Portion”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet. 56

• Petition merely relied on the presence of a less distorted area

• Fleming does not disclose determining the less distorted area after obtaining the image
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Ground 3: Obara Does Not Disclose “Determine a Portion”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• ID

ID 33

• Fleming does not disclose determining the less distorted area after obtaining the image
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Ground 3: Obara Does Not Disclose “Determine a Portion”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Reply’s New Arguments:

• Petitioner is incorrect: 

• This Figure is from Fleming and uses piecewise linear transformation

Reply 27
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Patent Owner’s Motion to Strike

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Patent Owner’s Motion to Strike

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Petitioner’s Reply introduced new arguments and new evidence:

• Palm Treo modified in view of Meulen

• Meulen discloses sub-sampling

• Canon and Olympus systems modified in view of Fleming

• The new evidence brings in teachings that are not taught in the Petition prior art:

• Meulen does not teach a Palm Treo where image sensor and display have different aspect 

ratios

• Meulen does not teach sub-sampling

• Fleming does not teach camera systems where image sensor and display have different 

aspect ratios
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Patent Owner’s Motion to Strike: Palm Treo

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Petition never mentions a Palm Treo

• Petition does not assert Meulen’s device captures “media source content”

Pet. 104

Pet. 88
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Patent Owner’s Motion to Strike: Palm Treo

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Reply introduces completely new theories relying on Palm Treo in view of Meulen

Reply 6-7
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Patent Owner’s Motion to Strike: Sub-sampling

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Petition never mentions sub-sampling

• Petition even recognizes Meulen lacks disclosure of pixel shifting

Pet. 91
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Patent Owner’s Motion to Strike: Sub-sampling

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Reply introduces completely new theory that Meulen discloses sub-sampling

Reply 13
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Patent Owner’s Motion to Strike: Camera systems

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Petition never mentions specific camera systems

• Petition’s bare assertion of modifying a camera in view of Fleming/Obara without any specific 

details:

“It would have been obvious for Fleming’s data processing system (including its GPU and CPU) to be included 

within a camera.  At the time of the invention in 2013, digital cameras included processors for processing the 

image data captured by an image sensor.  Digital cameras at this time stored files having a different aspect ratio 

(e.g., EX1004, 16:9-11), or included LCD displays (for viewing the captured image) that had a different aspect 

ratio than the image data captured by an image sensor.  Since the aspect ratio of the captured image was different 

than the aspect ratio of the stored file or the LCD display included in the camera, it would have been obvious for 

the digital camera to include data processing systems to transform the captured image into an output image 

(having the aspect ratio of the stored file or LCD display) to be presented on the camera display.  A POSITA 

would have been motivated to have on-camera processing and display capabilities because it would have been 

less burdensome, cheaper, and saves time.  Having processing and display capabilities on camera are known 

techniques used to improve devices that are similar and/or ready for improvement.”

Pet. 28-29

• Board recognized Petition’s failure to provide evidence, but that was not an invitation to bring 

in new evidence and theories
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Patent Owner’s Motion to Strike: Camera systems

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Reply introduces new obviousness theories using different camera systems

“First, PO’s argument that camera designers in 2013 did not contemplate performing aspect ratio conversion by 

the camera’s processor(s) is wrong.  (POR, 62.)  The record evidence shows that there were digital cameras at the 

time that captured images with one aspect ratio and displayed or stored the captured images with another aspect 

ratio.  This difference in aspect ratios resulted in a need for aspect ratio conversion and a reason to apply 

Fleming’s method by the camera’s processor(s).  The Canon PowerShot G15 was one example camera (of the 

many) available at the time of the ’413.  (EX1027; see also EX1030 (Olympus E-PL5 PEN camera available in 

2012, 4:3 and 16:9 image sensor and display aspect ratios).)”

Reply 21-23

“And PO’s argument that avoiding aspect ratio conversion 

entirely is less burdensome, cheaper, saves more time, and is 

adequate does not rebut Petitioner’s motivation.  (POR, 63-65.)  

PO ignores the applications where aspect ratio conversion is 

needed (e.g., with cameras available at the time such as Canon 

PowerShot G15 and Olympus PEN E-PL5).”
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Patent Owner’s Motion to Strike

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Patent Owner’s Motion to Strike

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Patent Owner’s Surreply arguments are responsive and consistent with POR

• ‘413 embodiments perform non-linear shifting on both axes

• Meulen only discloses uniform scaling on the vertical axis

• PO properly responded to Petitioner’s make a “separate device argument”

• Presumption of nexus argument consistent with POR
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Patent Owner’s Motion to Strike

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

“non-linear shifting” on both axes: Surreply is responsive and consistent with POR

• POR

POR 40

“By contrast, the ’413 patent provides an example 

in Figure 2A where non-linear warping occurs on 

both axes.  Ex. 1001, 4:9-13 (“[A] non-linear 

warping is applied which results in the circles being 

stretched/compressed by different amounts 

depending on their horizontal and vertical positions 

resulting in example image 216.”).”

• Surreply

• Reply

“This interpretation is consistent with the ’413 

embodiments that shift along the horizontal axis 

only.  (EX1001, 5:49-51 (“the horizontal warp is [a] 

function of the horizontal coordinate only and is 

independent of [the] vertical position”), 6:65-66 

(“the horizontal warp distortion … is a function of 

the horizontal position only”)”

Reply 19

Surreply 23-24

“But shifting still occurs along both axes and is performed 

in succession rather than at the same time. EX1001, 5:29-32. 

Moreover, even if the embodiment only performed horizontal 

shifting (it does not), it is “a function of the horizontal position 

only,” and not embodied by the limitation.  

EX1001, 6:65-66.”
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Patent Owner’s Motion to Strike

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Meulen’s vertical scaling: Surreply is responsive and consistent with POR

• POR

POR 40

“Yet Meulen does not disclose that the compression 

in the vertical direction is performed non-uniformly.  

Ex. 2027, ¶99.  A POSITA recognizes that this cited 

passage from Meulen merely describes the 

possibility of applying the previously disclosed 

piecewise linear horizontal compression followed 

by a uniform vertical scaling.  Id.”

• Surreply

• Reply

“Meulen teaches non-uniform shifting in both 

directions.  (Petition, 90-91.)  Its phrase “image 

compression and/or scaling” refers to its non-uniform 

shifting method.  Meulen uses this same phrase in 

connection with describing its method being “applied 

in a horizontal direction and/or a vertical direction.”  

(EX1007, 10:19-26; also claim 8 (narrowing claim 1’s 

compression to “at least one of a horizontal direction 

[and] a vertical direction”)”

Reply 19

Surreply 24

“Petitioner assumes that “image compression and/or scaling” only 

refers to non-uniform compression/scaling. But Meulen describes 

that “image compression and/or scaling may be applied to the media 

source … in one … of the display regions,” i.e. a uniform 

compression.  EX1007, 5:67-6:3; see also 8:15-18.”
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Patent Owner’s Motion to Strike

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

“Separate device”: Surreply is responsive to Reply’s “separate device” argument

• Reply

Reply 21

“Applying non-uniform shifting by the camera’s processor(s) reduces the need 

for a separate device and associated connectors (e.g., cable), eliminates the need 

to transfer data between the camera and separate device, eliminates the need to 

wait for connecting the camera to the separate device (and associated burden) 

and operating the separate device.  Neither PO nor its expert disputes these 

benefits.”

• Surreply

Surreply 27

“Petitioner’s motivation is really about presenting a camera’s captured image 

processed according to the ’413 Patent on the camera’s display without a 

separate device.  It is a motivation to improve a nonsensical hypothetical of 

performing non-linear aspect ratio conversion in a separate device, and then re-

uploading the image back to the camera for display.  The hindsight in this 

theory is evident.”
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Patent Owner’s Motion to Strike

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Presumption of Nexus: Surreply is responsive and consistent with POR

• POR

POR 49

“As explained by Patent Owner’s Senior Vice 

President of Product Pablo Lema, there is a direct 

nexus between SuperView and the objective 

evidence.”

• Surreply

• Reply

“GoPro does not argue presumption of nexus.  It 

makes no attempt to show that the alleged practicing 

product HERO7—which includes many features 

unrelated to the ’413—is “coextensive with” the 

challenged claims.”

Reply 29

Surreply 24

“But, Dr. Foorsh established that GoPro’s “SuperView” 

algorithm directly practiced and was coextensive with the 

’413 Patent, EX2027, ¶¶130-154, establishing a 

presumptive nexus for SuperView.”

“For over a decade, these products have included the 

SuperView functionality, which embodies the ’413 

patent.  Ex. 2006, ¶20; Ex. 2008.  SuperView allows 

users to capture an immersive, wide-angle perspective 

through dynamic and non-uniform stretching of the 

video frame aspect ratio.”

POR 41-42
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Appendix: ‘413 Patent (Ex. 1001)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Appendix: ‘413 Patent (Ex. 1001)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1001, Fig. 1
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Appendix: ‘413 Patent (Ex. 1001)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1001, Figs. 2A-2B
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Appendix: ‘413 Patent (Ex. 1001)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1001, Fig. 3
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Appendix: ‘413 Patent (Ex. 1001)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1001, Fig. 4
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Appendix: ‘413 Patent (Ex. 1001)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1001, Fig. 5



154

Appendix: ‘413 Patent (Ex. 1001)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1001, Fig. 6
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Appendix: ‘413 Patent (Ex. 1001)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1001, Cols. 1-2
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Appendix: ‘413 Patent (Ex. 1001)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1001, Cols. 3-4
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Appendix: ‘413 Patent (Ex. 1001)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1001, Cols. 5-6
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Appendix: ‘413 Patent (Ex. 1001)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1001, Cols. 7-8
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Appendix: ‘413 Patent (Ex. 1001)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1001, Cols. 9-11
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Appendix: Meulen (Ex. 1007)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Appendix: Meulen (Ex. 1007)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1007, Figs. 1-3
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Appendix: Meulen (Ex. 1007)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1007, Figs. 4A-4C
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Appendix: Meulen (Ex. 1007)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1007, Fig. 5
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Appendix: Meulen (Ex. 1007)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1007, Cols. 1-2
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Appendix: Meulen (Ex. 1007)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1007, Cols. 3-4



166

Appendix: Meulen (Ex. 1007)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1007, Cols. 5-6
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Appendix: Meulen (Ex. 1007)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1007, Cols. 7-8
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Appendix: Meulen (Ex. 1007)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1007, Cols. 9-10
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Appendix: Meulen (Ex. 1007)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1007, Cols. 11-12
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Appendix: Meulen (Ex. 1007)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1007, Cols. 13-14
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Appendix: Meulen (Ex. 1007)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1007, Cols. 15-16
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Appendix: Chao (Ex. 1008)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Appendix: Chao (Ex. 1008)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1008, Figs. 1-4
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Appendix: Chao (Ex. 1008)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1008, Figs. 5-7
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Appendix: Chao (Ex. 1008)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1008, Figs. 8-12
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Appendix: Chao (Ex. 1008)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1008, Figs. 13-14, 16-17
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Appendix: Chao (Ex. 1008)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1008, Figs. 15, 18
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Appendix: Chao (Ex. 1008)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1008, ¶¶1-24
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Appendix: Chao (Ex. 1008)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1008, ¶¶24-48
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Appendix: Chao (Ex. 1008)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1008, ¶¶48-61
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Appendix: Chao (Ex. 1008)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1008, ¶¶61-76
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Appendix: Chao (Ex. 1008)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1008, ¶¶77-90
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Appendix: Chao (Ex. 1008)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1008, ¶¶90-107
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Appendix: Chao (Ex. 1008)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1008, ¶¶108-35
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Appendix: Chao (Ex. 1008)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1008, ¶¶136-39
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Appendix: Chao (Ex. 1008)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1008, ¶¶140-42, cl. 1
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Appendix: Chao (Ex. 1008)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1008, cls. 2-24
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Appendix: Fleming (Ex. 1004)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Appendix: Fleming (Ex. 1004)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1004, Fig. 1
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Appendix: Fleming (Ex. 1004)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1004, Figs. 2-3
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Appendix: Fleming (Ex. 1004)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1004, Figs. 4-5
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Appendix: Fleming (Ex. 1004)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1004, Figs. 6-7
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Appendix: Fleming (Ex. 1004)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1004, Figs. 8-10
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Appendix: Fleming (Ex. 1004)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1004, Figs. 11-12
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Appendix: Fleming (Ex. 1004)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1004, cols. 1-2
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Appendix: Fleming (Ex. 1004)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1004, cols. 3-4
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Appendix: Fleming (Ex. 1004)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1004, cols. 5-6
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Appendix: Fleming (Ex. 1004)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1004, cols. 7-8
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Appendix: Fleming (Ex. 1004)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1004, cols. 9-10
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Appendix: Fleming (Ex. 1004)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1004, cols. 11-12
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Appendix: Fleming (Ex. 1004)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1004, cols. 13-14
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Appendix: Fleming (Ex. 1004)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1004, cols. 15-16
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Appendix: Obara (Ex. 1006)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Appendix: Obara (Ex. 1006)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1006, Figs. 1-2



205

Appendix: Obara (Ex. 1006)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1006, Fig. 3
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Appendix: Obara (Ex. 1006)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1006, Fig. 4
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Appendix: Obara (Ex. 1006)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1006, Figs. 5-6
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Appendix: Obara (Ex. 1006)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1006, Fig. 7
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Appendix: Obara (Ex. 1006)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1006, Fig. 8



210

Appendix: Obara (Ex. 1006)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1006, Fig. 9
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Appendix: Obara (Ex. 1006)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1006, Fig. 10
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Appendix: Obara (Ex. 1006)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1006, ¶¶1-24



213

Appendix: Obara (Ex. 1006)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1006, ¶¶25-38
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Appendix: Obara (Ex. 1006)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1006, ¶¶38-49
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Appendix: Obara (Ex. 1006)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1006, ¶¶50-70
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Appendix: Obara (Ex. 1006)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1006, ¶¶71-87
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Appendix: Obara (Ex. 1006)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1006, ¶¶88-90, cls. 1-12
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Appendix: Obara (Ex. 1006)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1006, ¶¶88-90, cls. 1-12



219

Appendix: First Katsaggelos Transcript (Ex. 2026)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Appendix: First Katsaggelos Transcript (Ex. 2026)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 2026, p. 14
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Appendix: First Katsaggelos Transcript (Ex. 2026)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 2026, p. 15
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Appendix: First Katsaggelos Transcript (Ex. 2026)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 2026, p. 16
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Appendix: First Katsaggelos Transcript (Ex. 2026)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 2026, p. 17
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Appendix: First Katsaggelos Transcript (Ex. 2026)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 2026, p. 18
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Appendix: First Katsaggelos Transcript (Ex. 2026)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 2026, p. 19
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Appendix: First Katsaggelos Transcript (Ex. 2026)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 2026, p. 20
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Appendix: Palm Treo 700w Manual (Ex. 1021)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Appendix: Palm Treo 700w Manual (Ex. 1021)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1021, p. 1
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Appendix: Palm Treo 700w Manual (Ex. 1021)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1021, p. 5
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Appendix: Palm Treo 700w Manual (Ex. 1021)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1021, p. 6



231

Appendix: Palm Treo 700w Manual (Ex. 1021)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1021, p. 7
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Appendix: Palm Treo 700w Manual (Ex. 1021)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1021, p. 8
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Appendix: Palm Treo 700w Manual (Ex. 1021)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1021, p. 125
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Appendix: Palm Treo 700w Manual (Ex. 1021)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1021, p. 126
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Appendix: Palm Treo 700w Manual (Ex. 1021)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1021, p. 127
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Appendix: Palm Treo 700w Manual (Ex. 1021)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1021, p. 128
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Appendix: Palm Treo 700w Manual (Ex. 1021)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1021, p. 129
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Appendix: Palm Treo 700w Manual (Ex. 1021)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1021, p. 130
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Appendix: Palm Treo 700w Manual (Ex. 1021)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1021, p. 131
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Appendix: Palm Treo 700w Manual (Ex. 1021)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1021, p. 132
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Appendix: Palm Treo 700w Manual (Ex. 1021)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1021, p. 133
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Appendix: Palm Treo 700w Manual (Ex. 1021)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1021, p. 134
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Appendix: Palm Treo 700w Manual (Ex. 1021)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1021, p. 135



244

Appendix: Palm Treo 700w Manual (Ex. 1021)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1021, p. 136
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Appendix: Palm Treo 700w Manual (Ex. 1021)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1021, p. 137
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Appendix: Palm Treo 700w Manual (Ex. 1021)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1021, p. 138
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Appendix: Palm Treo 700w Manual (Ex. 1021)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1021, p. 139



248

Appendix: Palm Treo 700w Manual (Ex. 1021)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Ex. 1021, p. 140
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