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’413 Patent

OO R FIG. 2A 1llustrates an examp]e embodiment of a process

SRRl avmsr for converting from a source aspect ratio (o a target aspect

S ——— ratio in a camera system. In the process of FIG. 2A, an input

et R image is obtained 202 in the source aspect ratio (e.g., a 4:3
aspect ratio).

FOREIGN PATENT DOCUMENTS

‘413 Patent (EX1001), 3:61-65

OTHIR PUBLICATIONS

14536,388 dared Jusn. 19, 2015, %

Thus, 1n

image 216, the ed so that it

f:’;;i': £ maintains the onglnal circular shape of the correspondlng
e R circle in the input image 212.

(2013.01)

‘413 Patent (EX1001), 4:22-25

As a result, the gireles inthe corners exhibit
MOSTdiSOrEon, because they have the hlghebt amount of
both vemcal compre%lon and horizontal stretching.

‘413 Patent (EX1001), 4:30-32

Insta360
Exhibit 1001 Page 1

Petition (Paper 2), 2-4; Reply (Paper 32), 1;
POR (Paper 25), 6 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 4




’413 Patent, Claim 1

1. An image capture apparatus, comprisin

havmo a source aspect ratio, the input in
pixels located at input positions define
axis and a second axis. the first axis pe

an image sensor configured to copre of AN 1MAZE sensor configured to capture an input image

having a source aspect ratio,

the second axis;

adisplay coupled to one or more physical pf
the one or more physical processors ¢
machine-readable instructions to:
obtain the input image:
determine a portion within the input imag
including a subset of the pixels; and
apply a transformation to the input image

the one or more physical processors configured by
machine-readable instructions to:
obtain the input 1image;

output image, the output image having a target aspect |

wherein:

ratio different than the source aspect raj
image including the pixels located at] K
tions defined along the first axis and thq *

ermine a portion within the input image, the portion
1nclud1ng a subset of the pixels; and

the transformation non-uniformly shi

and (2) the mput positions along the
and
the transformation non-uniformly shif
such that differences between the in
and the output positions of the subsef
within the portion are less thary
between the input positions and the
tions of others of the pixels; and

from the input positions 1o the oujaul_mu.l.mn - - - -
S e it siehs e LHIC transformatlon non-untformly 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;

present the output image on the display.

IDEMONSTRATIVE EXHIBIT-NOT EVIDENCE




’413 Patent, Claim 2

2. A system that converts between
system comprising:
one or more physical processors config
readable instructions to:
obtain an input image, the input ima
aspect ratio, the input image inclu
at input positions defined along

one or more physical processors configured by machine-
readable 1nstructions to:
obtain an input 1mage,

second axis, the first axis perpendicular to the second

axis;
determine a portion within the input
including a subset of the pixels;

1 within the input 1mage, the portion

apply a transformation to the input i 1[1 lIIC IUdlng d SUb Set Of the plxel S, and

output image, the output image ha

ratio different than the source aspect ratlo {he output

[&

image including the pixels locatq

tions defined along the first axis ay

wherein:

the transformation non-uniformly
from the input positions to th
based on (1) the input positions
and (2) the input positions alonf
and

the transformation non-uniforml
such that differences between )tl

the transtormation 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:

and the output positions of the subset of the pixels
within the portion are less than differences
between the input positions and the output posi-

tions of others of the pixels.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE




’413 Patent, Claim 6 And Claim 7

Claim6

6. The system of claim 2, wherein the one or more
physical processors are included within a camera.

Claim 7

7. The system of claim 6, wherein the output image 1s
presented on a display of the camera.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 7



Claim Construction
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’413 Patent, Elements 1[g] And 2[e]: “non-uniform[]”

Claim1

the transformation non-uniformly shifts the pixels
from the input posmons to the output posmons
| - based on (1) the input positions along the first axis,
and (2) the input positions along the second axis;

Claim 2

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;

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



Proposed Constructions Of “non-uniform[]”

Petitioner’s Construction Patent Owner’s Construction

“non-linear”
(“[n]o two pixels will have
the same shift”)
Reply (Paper 32), 1 Patent Owner Response (POR) (Paper 25), 6, 27-28

ordinary and customary
(“not the same in all parts or areas”)

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 11



Proposed Constructions Of “non-uniform[]”

Petitioner’s Construction Patent Owner’s Construction

“non-linear”
(“[n]o two pixels will have
the same shift”)
Reply (Paper 32), 1 POR (Paper 25), 6, 27-28

ordinary and customary
(“not the same in all parts or areas”)

Patent Owner’s Sur-reply
POR 26-27 (citing EX1001, 6:65-7:5). For example, a non-

linear transformation applied to a part of the image would still meet the claims.

Sur-reply (Paper 37), 4

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 12



R ————————————,
Patent Owner’s Sur-reply

Finally, Petitioner’s argument that non-uniform shifting can be
accomplished by linear scaling alone improperly nullifies the inventive aspect
of the claims as described in the specification. The 413 Patent sought to
umprove on “[cJonventional conversion techniques such as cropping, linearly
scaling. and padding.” since they “result in a perceivable reduction mn the
quality of the image or video”™—in the case of linear scaling, it “introduces

perceivable distortion into the image.” EXI1001, 1:12-18.

Sur-reply (Paper 37), 6

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 13



Petitioner’s Expert

10

11

12

13

0 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.

And 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. (EX2027, 168 (citing EX2026, 34:7-
13).) Instead, my testimony that Dr. Foroosh cites was that “the application of a
non-linear transformation results in the non-[uniform] shifting of the pixels.”
(EX2026, 34:7-13.) In other words, a non-linear transformation 1s a type of, but 1s

not the same as, non-uniform shifting.

Sur-reply (Paper 37), 4, Reply (Paper 32), 11

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

Katsaggelos
Depo Tr.
(EX2026),
34:7-13

Katsaggelos
Reply Decl.
(EX1014), 9|8

14



“non-uniform|]”

0)

®
%.ﬂ

‘413 Patent (EX1001), Fig. 2B

Petition (Paper 2), 3; Reply (Paper 32), 1-2

circle in the iput image 212.

Thus, 1n

image 216, the center circle 1s fully corrected so that it
maintains the original circular shape of the corresponding

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

‘413 Patent (EX1001), 4:22-25

15



Cambridge Dictionary

M~ Cambridge

y Dictionary

Make your words meaningful

non-uniform

adjective (also nonuniform)

UK¥) /non'ju.nifom/ us ) / na:n’ju.na.forrm/

non-uniform adjective (NOT SAME)
Add to word list =

not the same in all parts or areas:

Cambridge Dictionary (EX1016)

Reply (Paper 32), 1 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



’413 Specification

(57) ABSTRACT

the output image 1s non-lincarly warped
relative to the input image

‘413 Patent (EX1001), Abstract

POR (Paper 25), 6 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 17



ETIICmumsmneemsse
’413 Patent, Claim 3

3. The system of claim 2, wherein the transformation
includes:
a scaling function to uniformly stretch or compress the
input 1mage along the first axis; and
a warping function to non-uniformly warp the input image
along the second axis.

‘413 Patent (EX1001), 9:56-61

Sur-reply (Paper 37), 1 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 18



’413 Specification

’413 Specification

As explained above, the horizontal warp distortion in one

embodiment is a function of the horizontal position only. Patent Owner’s EXpEI’t
* % %

A. As I said, they're not just these

AW/H=0.11071%+0.534%°-1.78134*+1.316713-

Ao specific equations. Because the inventors, they
0.0722k"-0.1073%

say that intermediate horizontal coordinates can be

‘413 Patent (EX1001), 6:65-7:5

inter-polated from the example equations given

below.

The vertical warp distortion, in one embodiment, is a

. . . . It's examples. So, I mean, the patent
function of both the horizontal and vertical positions.

is not limited to only these equations.

* % %

Foroosh Depo Tr. (EX1015), 41:19-25
AV/V==0.07491°-0.3167v°+1.0939v*-0.81131+

0.0408°4+0.06 78y
* % %

AV 166==0.0749v°-0.3167v°+1.0939v*-0.8113+v>+
0.0408v2+0.0678v

‘413 Patent (EX1001), 7:6-43

POR (Paper 25), 6-7; Reply (Paper 32), 2 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 19
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2. Claim Construction > ) )
* “determine a portion”
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’413 Patent, Claim 1:
“obtain” (1[d]), “determine” (1[e]), and “apply” (1[f])

the one or more physical processors configured by

— machine-readable instructions to:

ﬂ obtam the mput 1mage

m mine a portion within the imput image. the portion
— 1nclud1ng a subset of the pixels; and

ﬂ apply a transformation to the input image to generate an

output image, the output image having a target aspect
ratio different than the source aspect ratio, the output
image including the pixels located at output posi-
tions defined along the first axis and the second axis,

‘413 Patent (EX1001), 9:5-14

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 21



“obtain” (2[b]), “determine” (2[c]), and “apply” (2[d])

ED)

’413 Patent, Claim 2:

one or more physical processors configured by machine-
readable 1nstructions to:
obtain an mput 1mage, the input image having a source
aspect ratio, the input image including pixels located
at input positions defined along a first axis and a
second axis, the first axis perpendicular to the second
axis;

determine a portion within the input ima:
1nc1ud1ng a subset of the pixels; and

apply a transformation to the input image to generate an
output image, the output image having a target aspect
ratio different than the source aspect ratio, the output
image including the pixels located at output posi-
tions defined along the first axis and the second axis,

ge, the portion

‘413 Patent (EX1001), 9:30-43
DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

22



Proposed Constructions

Petitioner’s Construction Patent Owner’s Construction

“determine a portion within the input
image” (1[e]/ 2[c])
after
ordinary and customary “obtain the[/an] inputimage” (1[d] / 2[b])
but prior to
“apply a transformation to the input image”
(1[f]/2[d])

Reply (Paper 32), 3-4 POR (Paper 25), 17

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 23



.
’413 Specification

The vertical warp distortion, in one embodiment, is a
function of both the horizontal and vertical positions. There-
fore, the vertical warp distortion can be represented as a
family of equations AV/V,, where “n” is the horizontal
coordinate expressed as a percent of the total horizontal
image size. Intermediate horizontal coordinates can be inter-
polated from the example equations given below, or equa-

tions substantially similar to these:

AV/V4==0.0749v°-0.3167v°+1.0939v*-0.8113v+
0.0408v°+0.0678v

AV/V 15=—0.0658v°-0.2785v°+0.9617v*-0.7132v*+
0.03591°+0.0596v

AV/V,5=—0.0568v°-0.24021°+0.8294v*-0.6152v> +

0.0309v°+0.0514v
‘413 Patent
AV/V3=—0.0444v°-0.188v°+0.6491v*-0.4814v + (EX1001),
0.0242v°+0.0403v 7:6-23

Katsaggelos Reply Decl.
(EX1014), |[13 (cited at Reply (Paper 32), 3) DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 24




Prosecution History

Applicant’s Remarks

In pertinent parts, the amended independent claim 21 recites: At best, OQosawa describes facilitating comparison of multiple (e.g., two) images

of an identical object by performing a global matching operation between the images

mine a portion within the input imag ge, the portion

ncludmg a subset of the pixels; and

apply a transformation to the input image to generate an output

and determining the shifting amount of corresponding pixels between the images.

(Oosawa, Abstract, col. 6:6-47) To the extent Oosawa shows the amount of shifting to
image, the output image having a target aspect ratio different than the be applied to the center of the image is smaller than the peripheral of the image, this is

source aspect ratio, the output image including the pixels located at output merely the result of the visuals captured within two images being compared and is not

result of a transformation that creates less differences between input positions

positions defined along the first axis and the second axis, wherein:
and output positions of the subset of the pixels than the differences between

the transformation non-uniformly shifts the pixels from the
input positions and output positions of other pixels in the input image. Thus,

input positions to the output positions based on (1) the input

positions along the first axis, and (2) the input positions along the Oosawa fails to disclose determining a portion (including a subset of pixels) within an
second axis: and input image and non-uniformly shifting the pixels of the input image such that

the transformation non-uniformly shifts the pixels such differences between input positions and output positions are less for the subset of the
that differences between the input positions and the output pixels than other pixels of the input image.
positions of the subset of the pixels within the portion are less Prosecution History (EX1003), 38-39

than differences between the input positions and the output
positions of others of the pixels.

Petition (Paper 2), 5 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 25
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Prosecution History (EX1009), 39

Oosawa

Oosawa

(EX1010),

Fig. 6

[lustrated in FIG. 6 1s the amount of shift (Ax.Ay) (wherun
Ax=x'-x and Ay=y'-y) between the two images P1 and P2
derived for each pixel (X,y) in the center of an ROI in the
manner described above. Then, approximation is carried out
using a two-dimensional tenth-order polynominal to re-cal-
culate the amount of shift (Ax,Ay) to be applied to each pixel
in the second image P2' from each amount of shift (Ax,Ay) for
each pixel (x,y) derived above based on local matching. A
non-linear warping transform operation (hereinafter, referred
to simply as the warping operation) is then applied to the
second image P2' to shift the position of each pixel (x,y) inthe
second image P2' in accordance with the re-calculated
amount of shift (Ax,Ay) for the pixel.

Oosawa (EX1010), 6:35-47

(cited at Petition (Paper 2), 5) DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Instituted Grounds For The ’413 Patent

Ground Cﬁzl:;:g:l(gsz d == [ézs = Reference(s)/Basis
1 1,6, 7 103 Fleming
2 1.6, 7 103 Obara. Liu
3 1,6, 7 103 Meulen. Chao

Decision on Institution (DI) (Paper 13), 6

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Meulen

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Meulen

136

106

108

124 132 126

FIG. 1

In various implementations 1mae comressmn and/or
scahng may be apphed to media content having an
I ation that 1s dlfferent from the aspect rat10

| and/orresolutlon o the display.

Meulen (EX1007), 1:55-58

[ Inone
embodiment, for example, the

arn

the display may have an aspect ratio of 1:1 with a resolution
of 320x320.

Meulen (EX1007), 4:15-19

Petition (Paper 2), 82, 88; Reply (Paper 32), 6

Meulen (EX1007), Fig. 1

As shown, the wireless device 100 may be implemented as a
combination handheld computer and mobile telephone or
smartphone. Examples of smartphones include, for example,
Palm® products such as [Palm® ‘Treo™ smartphones.

Meulen (EX1007), 2:9-12

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Meulen
TABLE 1
Region
i 2 3 4 5 Total
Pixels/Region 10 50 200 S0 10 320
Compression Ratio 2:1. none 2
Source Pixels 40 100 200 100 40 480

Meulen (EX1007), 5:52-60

For example, may be
applied to the media source content for the lateral

which are closer to edges of the
display 138, than to the media source content for the lateral

Meulen (EX1007), 6:9-13

Petition (Paper 2), 83 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 22



Chao

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Chao

Fig. 14 3, )
31 31" NI
__A___30h A 300 [ OO

I oYY B T Y
|
L RO | L m A method for auto-resizing an original digital image from an

32 fg}:\lﬁ 32 ii;zzi“" s original image to a resized image. The method comprises
% separating the foreground elements from the background

Chao (EX1008), Fig. 14 elements, determining an original aspect ratio of the fore-
ground elements and creating resized foreground elements
by scaling the foreground elements while maintaining the
original aspect ratio. The method further comprises creating
resized background elements by stretching or shrinking the
'backi‘{f;eund elements to fit the dimensions of the resized
image and repositioning the resized foreground and back-
ground elements on the resized image while maintaining the
design intention of the original image.

Chao (EX1008), Abstract
Petition (Paper 2), 83-84 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 34
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* “inputimage” (1[a]/ 2[b])

3. Meulen-Chao —— <
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(1[c], 1[d] |

2[a], 2[b] |

’413 Patent, Claims 1 And 2

Claim1

an image sensor configured to capture an input image
having a source aspect ratio,

the one or more physical processors configured by
machine-readable instructions to:
obtain the input 1mage;

‘413 Patent (EX1001), 8:66-9:7

Claim 2

one or more physical processors configured by machine-
readable 1nstructions to:

obtain an input image,

‘413 Patent (EX1001), 9:30-32

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 36



Meulen Teaches Capturing And Obtaining An “input image”

In various embodiments, the display controller 504 may be
M arranged to apply image compression and/or scaling to the

MEMORY
508

media source content stored in the frame bufter 506. For

example, the display controller 504 may be arranged to

processon retrieve and process a line of source pixels from the display

. _L_ buffer 506 to generate a compressed and/or scaled line of
s’ s display pixels.

FRAME BUFFER
506

Meulen (EX1007), 11:66-12:5

1 1|
i1 DISPLAY 11
1N 1

| 502 I

COMMUNICATIONS

NTERFACE 1 i In various embodiments, the processor 510 may be
arranged to run an operating system (OS) and various mobile
FIG. 5 applications. Examples of an OS include, for example, a
prietary or open source OS. Examples of mobile applications
include, for example, a telephone application, a camera (e.g..
digital camera, video camera) application, a browser applica-

Meulen (EX1007), 12:62-13:4

Meulen (EX1007), Fig. 5

Reply (Paper 32), 4-6 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 37



Meulen’s Media Source Content

Meulen

deliver verb

device 100.

The media source generally may comprise any source
capable of delivering media source content to the wireless Synonyms of deliver >

delivered; delivering

transitive verb

Meulen (EX1007), 3:51-53

POR (Paper 25), 13

deliver an email/text message

Irene B. McDermott

- Liz Alderman and Amie Tsang

de-liver ( di-'li-ver=) ) deé-

di-'li-v(a-)rinw) ) de-; delivers

* % %

c :tosend, provide, or make accessible to someone electronically

| Have the information delivered to you via e-mail, cell phone, pager, instant
messaging, or just on a Web page that you set up.

| When Netflix entered the European market in 2012, some national telecom
companies forced it to pay "tolls" to deliver content to customers.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

EX1017
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Meulen’s Aspect Ratios

In various embodiments, the media source content may
comprise an aspect ratio and/or a resolution that differs from
the aspect ratio and/or the resolutlon of the dlsplay 138 In one

e dlsplay may ave anaspect atlo of ' 1 1 w1th a resolutlon.
01 320%320.

Meulen (EX1007), 4:13-19

Reply (Paper 32), 7 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 39



Meulen’s Processing

In some implementations, the panoramic display
may employ software to perform the sample-rate conversion
at the expense of more memory and processing power. When
performed by software, the sample-rate conversion may be
implemented in registers rather than random access memory
(RAM) to minimize the number of accesses or taps and to
reduce processing expense.

Meulen (EX1007), 10:48-54

Reply (Paper 32), 6 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 40



S
Meulen’s Palm Treo

FIG. 1 illustrates one embodiment ofa wireless device 100.
| As shown, the wireless device 100 may be implemented as a
I~ ™ | |combination handheld computer and mobile telephone or
smartphone. Examples of smartphones include, for example,
w [ |Palm® products such as [Palm® Treo™ smartphones.
Meulen (EX1007), 2:8-12

136 W34 130 128

> using your
|| Treo™ 600
“4 | smartphone
FIG. 1
Meulen (EX1007), Fig. 1 by pal € O i  tasks

Your Treo comes with an easy-to-use built-in camera, which allows you to instantly
take, view, and share pictures with friends and family. To add a personal touch to your

Palm Treo 600 User Manual (EX1018), 63
Reply (Paper 32), 6; POR (Paper 25), 10 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 41
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» “determine a portion” (1[e]/ 2[c])

3. Meulen-Chao —— <
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’413 Patent, Claims 1 And 2

Claim1

determine a portion within the input image, the portion
including a subset of the pixels; and

‘413 Patent (EX1001), 9:8-9

Claim2

determine a portion within the input image, the portion
including a subset of the pixels; and

‘413 Patent (EX10017), 9:37-38

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Meulen Teaches “determin[ing] a portion”

Meulen
TABLE 1 - -
— As shown in Table 1, for example, the central display
S2101 . . . . .
: region 140-3 may comprise 200 pixels and require the media
L - 2 b = SO source content to undergo no image compression (e.g., 200
Pixels/Region 10 50 200 S0 10 320 source pixels to 200 display pixels).
Compression Ratio 4:1 2:1 none 2:1 4:1
Source Pixels 40 100 200 100 40 480 Meulen (EX1007), 6:27-30

Meulen (EX1007), 5:52-60
Decision on Institution

By identifying a central

region of 200 pixels. Meulen determines a portion of the input image

including a subset of pixels that is to be displayed in the central region of

Meulen’s display.

We determine that Petitioner has sufficiently shown that Meulen
teaches this limitation. by disclosing that the display region of wireless
device 100 is divided into various lateral display regions before an

DI (Paper 13),
application of the transformation to the input image. See Ex. 1007, 4:24-39 | 16

Petition (Paper 2), 88; DI (Paper 13), 16 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



Meulen Teaches “determin[ing] a portion”

TABLE 2 TABLE 4
Region Region
1 2 3 4 5 6 7 8 9 Total 12 3 4 5 6 7 8 9 Total
Pixels/Region 4 8 16 32 200 32 16 8 4 320 Ei"e'S/R?%iO“ 142_1 8_‘4{ 4_? 3161 230 3327 2161 4% 7{; 320
Compression Ratio  7:1 4:1 2:1 3:2 none 3:2 2:1 4:1 7:1 OipEebR0d - 1 41 3:1 EuEE 3:2 2:11 4 :
Source Pixels 28 32 32 48 200 48 32 32 28 480 Ratio
Source Pixels 28 32 32 48 230 48 32 32 28 480

Meulen (EX1007), 7:37-44

Meulen (EX1007), 9:21-29

In various embodiments, image compression and/or scal-
ing may be applied to the left lateral display regions 202-1-5
and the right lateral display regions 202-9-6 asymmetrically.

Sur-reply (Paper 37), 15

Meulen (EX1007), 9:1-3

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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TTImmsmmmmshnseeseessee
Meulen Teaches Patent Owner’s Required Order Of Steps

500
"
d In Varlous embodlments the frame buffer
506 may be arranged to store ,;a'f.;‘_;'_,;'jqj ‘:3:,,[
FRAME BUFFER :
st obtains the Meulen (EX1007), 11:45-46
input image
PROCESSOR
510
T o determines a region
504 within the input image
| In other implementa-
tions the dlsplay contro]ler 504 may be arranged to expand
S _ re display regions to create a magnified effect.
INTERFACE
512 Meulen (EX1007), 12:23-25
FIG.5

Meulen (EX1007), Fig. 5 In various embodiments,
to the

media source content stored in the frame buffer 506.

Meulen (EX1007), 11:65-12:1

Reply (Paper 32), 9 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 46
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’413 Patent, Claims 1 And 2

Claim1

the transtformation 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;

‘413 Patent (EX1001), 9:16-19

Claim 2

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:

'413 Patent (EX1001), 9:45-48
DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Meulen Teaches “non-uniform|[]”

As shown in Table 1, for example, the central display
region 140-3 may comprise 200 pixels and require the media
TABLE 1 source content to undergo no image compression (e.g., 200

Region source pixels to 200 display pixels). The lateral display
regions 140-1 and 140-5 each may comprise 10 pixels and

2 3 5 : : ; ; z
! : Total subject media source content to a 4:1 image compression
Pixels/Region 2‘“ i P ratio (e.g., 40 source pixels to 10 display pixels). The lateral
Compression Ratio _ 1 none 231 4:1
et 3 T T display regions 140-2 and 140-4 each n comprlse 50 plxels
and subject media source content to a2:1 1n

Meulen (EX1007), 5:52-60 ratio (e.g., 100 source pixels to 50 dlsplay plxels)

Meulen (EX1007), 6:27-37

Petition (Paper 2), 89-90 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 49



Meulen Teaches “non-uniform|]” Under PO’s Construction

[\
1 /
N Ry i
FIG. 4A
£ |
:\
§ \
§ |
I:I:PLAYREGDNS I
FIG. 4B
/
/
el 11 !/
FIG. 4C

Petition (Paper 2), 93; Reply (Paper 32), 12;

Katsaggelos Opening Decl. (EX1002), || 297-298

(cited at Petition (Paper 2), 99)

Meulen
(EX1007),
Figs. 4A,
4B, 4C

As shown in FIG. 4A, the image compression and/or scal-
ing may be applied progressively, and the image compression
ratios for left lateral display regions may be symmetric with
the image compression rations for right lateral display
regions. As shown in FIG. 4B, the image compression and/or
scaling may be shifted to the left such that left lateral display
regions and subject media source content to higher compres-
sion and/or scaling than right lateral display regions. As
shown in FIG. 4C, the image compression and/or scaling may
be shifted to right such that right lateral display regions sub-
ject media source content to higher compression and/or scal-
ing than left lateral display regions.

In this embodiment, a panoramic display may be imple-
mented by employing significantly more display regions
(e.g.. >30) and hardware-based sample-rate converters to
smooth the visual transitions from one display region to
another.

Meulen (EX1007), 10:32-48

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Chao Teaches “non-uniform|]”

31

B A . ~~30h

ia—acd

I !

I |

|l

1 ]I

2

ol o 8Y
Il A 30N
T v v
I_'_IL'J
shift 1 shift 2

[0028] Returning to FIG. 2, if an element is determined to
be a background element, the method proceeds to block 106,
where the background element is re-sized. by stretching or
shrinking, as necessary, to fit the new page size.

Chao (EX1008), [0028]

[0063] For the purposes of the present disclosure. it should
be understood that the terms “stretch™ and “shrink™ are
intended to mean the resizing of an element without regard
to the original aspect ratio of the image.

Chao (EX1008), [0063]

Katsaggelos Reply Decl. (EX1014), |61

Petition (Paper 2), 91-92; Reply (Paper 32), 16

[0030] Returning to block 104, if an element is determined
to be a foreground element, the method proceeds to block
110, where the element 1s re-sized to fit the new page size,
while maintaining the original aspect ratio of the element.

Chao (EX1008), [0030]

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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’413 Patent, Claims 1 And 2

Claim1

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;

‘413 Patent (EX1001), 9:16-19

Claim 2

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:

‘413 Patent (EX1001), 9:45-49
DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Meulen Teaches “shift[ing]”

Meulen

In some embodiments, for example, the wireless device 100
may comprise sample-rate conversion software to perform
sample-rate conversion, such as polyphase filtering.

Meulen (EX1007), 5:24-27

Decision on Institution

Meulen and Chao teaches non-uniform pixel shifting. Contrary to Patent
Owner’s argument. we agree with Petitioner that by teaching image scaling.
Meulen teaches that pixels are shifted based on a scaling factor from the

mput to output positions.

DI (Paper 13), 19

Reply (Paper 32), 13; DI (Paper 13), 19 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Meulen Teaches “shift[ing]”

Petitioner’s Expert

Polyphase filters 1s one
example type of sample-rate conversion. Sub-sampling 1s another type of sample-
rate conversion. where a subset of the pixels of the input image are sampled.
(EX1025.) For example, for a 2:1 compression, every other pixel may be sampled.,

which results 1n the position of every other pixel being shifted to a different

position. This 1s shown in the figure below of a simplified example.

Katsaggelos Reply Decl. (EX1014), 56

Katsaggelos Reply Decl. (EX1014), [56
Reply (Paper 32), 13 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 55



Petition (Paper 2), 91-92; DI (Paper 13), 19

Chao Teaches “shift[ing]”

Chao

[0028] Returning to FI1G. 2, if an element 1s determined to
be a background element, the method proceeds to block 106,
where the background element 1s re-sized, by stretching or
shrinking, as necessary, to fit the new page size.

Chao (EX1008), [0028]

[0063] For the purposes of the present disclosure, it should
be understood that 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,
1.e. may be resized such that it is wider than the original
element in the horizontal direction, but the same size as the

original in the vertical direction.

Chao (EX1008), [0063]

Decision on Institution

shifting.

Further. we also agree that by disclosing

stretching or shrinking of its background elements Chao also teaches pixel

DI (Paper 13), 19

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Chao Teaches “shift[ing]”

Patent Owner Response

The only “shifting” Chao describes is the shifting of foreground objects

in conjunction with the stretching of the background. Ex. 2027, 986. For

POR (Paper 25), 32

Yet Chao makes clear that while the foreground objects may be shifted,

this does not involve a non-uniform transformation.

Ex. 2027, 988.

POR (Paper 25), 32, 34; Reply (Paper 32), 15

POR (Paper 25), 34

Petitioner’s Expert

pixels

However, as shown in the example
figure below. the image of an object is made up of pixels. As a result, shifting the
object means shifting the pixels. A plurality of pixels collectively forms an image
of a duck in the example below. To shift the duck would require shifting the pixels

that form the ducl

Katsaggelos Reply Decl. (EX1014), 4]60

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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’413 Patent, Claims 1 And 2

Claim1

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 mput positions along the second axis:

‘413 Patent (EX1001), 9:16-19

Claim 2

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 mput positions along the second axis:

‘413 Patent (EX1001), 9:45-48
DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Meulen Teaches “based on (1) the input positions along the first
axis, and (2) the input positions along the second axis”

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 1im pression and/or scahn may allow

":.I“ 'J‘[ ] Mfl /1? E) "_S ‘E:)

array (VGA) havmg restlon of 640x480 with a display
having a resolution of 320x320.

Meulen (EX1007), 10:19-26

8. The wireless device of claim 4, said display controller to
apply compression in at least one of a horizontal direction a
vertical direction.

Meulen (EX1007), 15:26-28

Petition (Paper 2), 91; Reply (Paper 32), 19 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 60



Sur-reply (Paper 37), 24

Meulen’s Non-uniform Shifting

Because the media source content has a different aspect
ratio and/or resolution than the display 138, image compres-
sion 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.

Meulen (EX1007), 5:67-6:3

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 61
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Motivation To Combine Meulen And Chao

262. It would have been obvious and known at the time of the "413

invention to a POSITA that scaling is performed by shifting the pixels from the

, . . , . 271. As shown for element 2[f]. it would have been obvious at the time of
input positions to the output positions. Meulen mentions “compression and/or

N , , _ the 413 patent that when scaling an image. such as Chao teaches. the pixels
scaling.” and provides details on how to perform compression. But Meulen does

: ! : . positions shift from the input positions to the output positions. Meulen teaches that
not disclose the details of how to perform scaling. A POSITA when faced with

: ; , the amount of re-sizing at the central region is less than at the lateral regions.
Meulen and having the knowledge about scaling would have been motivated to

: : TR Thus, the combination of Meulen and Chao leads to the less shifting and
turn to a prior art reference that discloses the details of scaling.

“differences™ in the central region compared to the lateral regions.

263. Like Meulen. Chao discloses non-uniform scaling (prior art elements

Katsaggelos Opening Decl. (EX1002), 271

and known techniques applied to similar methods and devices). (EX1008, [0025].)

Katsaggelos Opening Decl. (EX1002), || 262-263

Petition (Paper 2), 91-92, 94 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 63



Motivation To Combine Meulen And Chao

Decision on Institution

Petitioner argues that because Meulen mentions scaling of images

without providing the details of how to perform scaling. a person of ordinary

skill would have turned to Chao to learn these details. Pet. 91 (citing Ex.
1002 9 262). Based on the teachings of these references and the similarity of
the references’ technology. we determine Petitioner has established a reason

to combine Meulen and Chao with a reasonable expectation of success in

doing so.

DI (Paper 13), 19-20

DI (Paper 13), 19-20 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 64



Fleming
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Fleming

F1G. 9 shows a method to scale video images according
to one embodiment of the present inv entlon A.ﬁner opemtlon
801 receives al first vid N a pect |
oper'mon 803 perfm‘ms llOllllIltaI 5C 11111}_ of the first wdeo
image along each of at least one direction to generate a
v second video 1mage of a second aspect ratio.

803

perform nonlinear scaling of the first video image along each of at least one |/ Fleming (EX1004), 8:35-40
direction to generate a second video image of a second aspect ratio

| 801

l In one embodiment, the nonlinear func-
tions are such that the original aspect ratio of the video
image is preserved near the center region (or strip) of the
_ image and the image is gradually stretched (or compressed)
Fig. 9 as it 1s mapped to the edges.

Fleming (EX1004), Fig. 9

Fleming (EX1004), Abstract

Petition (Paper 2), 8-9, 24; POR (Paper 27), 30;
Katsaggelos Opening Decl. (EX1002), 43
(cited at Petition (Paper 2), 8) DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 66
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Obviousness For Fleming

100. It would have been obvious at the tume of the *413 patent for
Fleming’s data processing system (including its GPU, CPU. and microprocessor
103) to be included within a camera. Fleming discloses its data processing system
connecting to a “video camera.” which, at the time of the mvention (2013),
mcluded mmage sensors. processors, memory. and software for capturing and
processing the image data captured by an image sensor. (EX1004, 3:31.) The
aspect ratios of images captured by an 1mage 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 umage captured by the
mmage sensor (3:2 or 4:3, for example) may be different from the aspect ratio of the

image stored m memory or displayed on the display (16:9 or 16:10. for example).

It would have been obvious at the
tune of the '413 patent for the camera to also iclude a display for displaying the

captured 1mage. Without this on-camera processing and display capability. the

data captured by the umage sensor would need to be transferred to. e.g.. a separate
computer for further processing. A POSITA would be motivated to have this
on-camera processing capability because it would be burdensome. expensive. and
tume consuming to require a separate computer to perform the processing and to
display the captured image. Processing and displaying of images or videos on the
camera was a known technique at the time of the "413 patent. These on-camera

capabilities improve devices that are similar and/or ready for improvement.

Petition (Paper 2), 28-29

Katsaggelos Opening Decl. (EX1002), {100

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Cameras At The Time Of The ’413 Patent

Canon

RwerShot GJ5

oS Sygeor| 14,90

(Megapixels):
CMOS Size T
(inches): /1.
Focal Length

n/a

Multiplier:

PowerShot G15 Specs (EX1029), 2

" image Customization Features

Still Images

( Changmg the Aspect Ratio

Change the image aspect ratio (ratio of width to helght) as follows

Configure the setting.

Press the <> button, choose [4:3] in
the menu, and choose the desired option

((1J47).
Once the setting is complete, the screen
Pl aspect ratio will be updated.
5 | Sl Image Aspect Ratio To restore the original setting, repeat this
fzm 400 process but choose [4:3].

169 Used for display on widescreen HDTVs or similar display devices.

3:2 Same aspect ratio as 35mm film, used for printing images at 5 x 7-inch or
postcard sizes.

Native aspect ratio of the camera screeh, also used for display on standard-
4:3 definition televisions or similar display devices, or for printing images at
3.5 x 5-inch or A-series sizes.

1:1 Square aspect ratio.

4:5 Aspect ratio commonly used for portraits.

PowerShot G15 User Manual (EX1028), 80

Reply (Paper 32), 22 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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.,
Fleming And Cameras At The Time Of The ’413 Patent

89.  Flemung itself disclosed a nonlinear scaling that applies a K atsa ggelos
transformation using a simple math equation: Y=y(A+(B-A)*(y/H)?) as an Re ply
example. (EX1004. 6:18-27.) This math 1s sumple because it involves basic math Decla rati on
operations of addition, subtraction, and multiplication. “A” and “B” are linear
scaling factors (constant values). H 1s half the height of the video image (also a
constant value). These are math operations that a processor included 1 a camera
in 2013 would be able to easily perform. This math equation is simpler than other
1mage processing functions (e.g., interpolations) performed by the processors

mcluded within the camera at the time.
Canon PowerShot G15
Katsaggelos

Reply Decl. Canon G15 Review- Performance
(EX1014), 89

In this section I'll go over area's of the G15's performance that | feel are noteworthy. Obviously there will be areas | don't cover but I'll

try to prioritize the most important ones. That said, the Canon G15 is equipped with a new Digic V processor, that helps the G15 process

omplex equations faster than previous cameras.

Reply (Paper 32), 25; .
Katsaggelos Reply Decl. (EX1014), §90 Canon PowerShot G158 Article (EX1026), 2

(cited at Reply (Paper 32), 24) DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 70



Conventional Aspect Ratio Conversion Techniques

’413 Patent

Conventional conversion techniques
such as cropping, linearly scaling, and padding each result in
a percelvable reduction 1n the quality of the unage or Vldeo

mamtams the full field of view but 1ntr0duces percelvab]e
distortion into the image. For example, if an image is
vertically compressed and/or horizontally stretched to con-
vert from a 4:3 to a 16:9 aspect ratio, features in scene will
appear “short and fat” relative to the original image. Padding
maintains the full field of view without distortion. but results
in unused display space around the sides and/or top of the
image, thus rendering an image that appears too small
relative to the display.

Canon PowerShot G15

g

Images supported for cropping will have the same aspect ratio after

cropping.

lution than uncropped images.

‘413 Patent (EX1001), 1:12-25

PowerShot G15 User Manual (EX1028), 208

Olympus PEN E-PL5

Sadly though, the LED onithe two smaller cameras remains as a

3% 16:9 aspect ratio unit, which is great for video but leaves a Iot ofiunused real estate in the form! ofi black bars when you're shooting in
the native 4:3 aspect ratio of the sensor. Useable area is probably closer to 2.5".

Katsaggelos Reply Decl. (EX1014), 1] 39, 84
(cited at Reply (Paper 32), 21, 23)

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

Olympus PEN E-PLS5 Article (EX1030), 2
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’413 Patent, Claims 1 And 2

Claim1

a portion within the input image, the portion
1nclud1ng a subset of the pixels; and

‘413 Patent (EX1001), 9:8-9

Claim2

determine a portion within the input image, the portion
1nclud1ng a subset of the pixels; and

‘413 Patent (EX1001), 9:37-38

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Fleming Teaches “determin[ing] a portion”

251

253

According to one embodiment of the present invention, it
1s desirable to maintain the original aspect ratio in an area of
interest (e.g., at the center of the image) and gradually
stretch the image 1n other areas. Thus, the image in the area
of interest 1s presented in the target display area with
reduced distortion (or with no distortion), while other areas
are distorted. Nonlinear scaling is used according to one
embodiment of the present invention to achieve such results.

271

Fleming (EX1004), 4:38-45

Fleming (EX1004), Fig. 2

Petition (Paper 2), 15, 24, 34;
Reply (Paper 32), 25, 26

Different schemes can be used in determining the strips
and coordinates for instructing the graphics hardware to
perform the scaling. For example, the original video image
can be divided into evenly spaced strips so that the graphics
hardware can scale them into strips of different widths for
the frame buffer.

Fleming (EX1004), 7:3-12

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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R ———————————.,
Fleming Teaches “determin[ing] a portion”

Under PO’s Construction

Y I

“obtain[ing] an Operation 811
inputimage” first aspect ratio.

1 811
|
receive a first video stream of a first aspect ratio

Fleming (EX1004), 8:48-49

] 813
divide each frame of the first video stream into a plurality of frame regions 4 —

“determin[ing] a
portion within the

input image” .
] i , Operation 813 |divides each frame off the
scale the plurality of frame regions (e.g.. using a graphics processing unit) & ) ¢ . .
occoing o morthan o sclng fsclorsslong o recton «—— “apply[ing] a , um| into a plurality of frame regions.
2 b3}
| transformation Fleming (EX1004), 8:49-50
v
817
convert data in the frame buffer into signals of a second video stream of a
second aspect ratio
|
v Operation
815 [scales plurality of frame regions ((e.g., using a

graphics processing unit) according to more than two scaling
factors along one direction to generate data for a plurality of
regions in a frame buffer.

Fig. 10

Fleming (EX1004), Fig. 10 Fleming (EX1004), 8:50-54

Reply (Paper 32), 26;
Katsaggelos Reply Decl. (EX1014), 1196 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 75
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Obara

. 128 pixels . . . . .
BockNe 1 2 3 4 5 6 1 8 According to one embodiment, an information processing

apparatus includes an image processing unit which executes

a non-linear scaling process of vertically dividing |input

N

a,

image data having a first'Size into a plurality of image blocks

L =

S * ok x
Non-linear scali 4 128 pixels . . . . .
oo T T which is subjected to the non-linear scaling process, by
AR linear scaling, generates output image data having a second Obara
size greater than the first size, and displays the generated | £y7006)

output image data on a display device. Abstract

y S

! — e - = [0052] The size of original image data (A) with 720x480

j T pixels is altered such that a central area of the original image

I B data (A) is horizontally reduced while the size of the original

N image data (A) is horizontally altered with enlargement

256 pines * ratios that gradually increase toward both ends of the image

data, with the total number of pixels being unchanged in the | 9?22

: : ; : (EX1006),
horizontal and vertical directions. [0052]

FIG.6

Obara (EX1006), Fig. 6
Petition (Paper 2), 48-50 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 77
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Obviousness for Obara-Liu

201. It would have been obvious at the time of the "413 patent 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 included image sensors. processors.
memory. and software for capturing and processing the image data captured by an
image sensor. The aspect ratios of images captured by an 1mage 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.

It would have been obvious at the time of the "413 patent for
the processors and display to be included within a camera. so that the camera can
have this processing capability and ability to display the image data on a screen
having an aspect ratio of 16:9 or 16:10. Without this on-camera processing and
display capability. the data captured by the image sensor would need to be
transferred to. e.g.. a separate computer for further processing. A POSITA would
be motivated to have this processing and display capability on the camera because
it would be burdensome. expensive. and time consuming to require a separate

computer to perform the processing and to display the captured image.

Petition (Paper 2), 72

Katsaggelos Opening Decl. (EX1002), Y201

Katsaggelos Opening Decl. (EX1002), Y202

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Obara

In the present embodi-
ment, n order to realize a size altering process (enlargement/
reduction) of image data, which is necessary for a non-linear
scaling: process, by an arithmetic process with a relatively
light load, the size altering process is executed with enlarge-
ment ratios cach corrcsponding to an intcger number of
times of 1/(a power of 2), i.c. an integral multiple of 1/2” (n
is an integer). Thereby. a pixel interpolation process for
altering the size of an image in the horizontal direction can
be realized by only an arithmetic process including bit shift
and multiplication of intcgers, and the load on the CPU 111,
which is necessary for the size altering process, can greatly
be reduced.

[0086] In the non-lincar scaling process of the present
embodiment, the enlargement ratio of each image block is an
integral multiple of 1/2". Hence, the pixel interpolation
process for enlargement/reduction is realized by multiplica-
tion of integers and bit shift, and there is no need to execute
a floating point arithmetic operation with a heavy load.
Therefore, the non-linear scaling process can be executed by

software without causing an increase of the load on the CPU
111.

Obara (EX1006), [0047]

Obara (EX1006), [0086]

Reply (Paper 32), 24, 26-27,
Katsaggelos Reply Decl. (EX1014),11110-111

(cited at Reply (Paper 32), 27) DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 80
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’413 Patent, Claims 1 And 2

Claim1

a portion within the input image, the portion
1nclud1ng a subset of the pixels; and

‘413 Patent (EX1001), 9:8-9

Claim2

determine a portion within the input image, the portion
1nclud1ng a subset of the pixels; and

‘413 Patent (EX1001), 9:37-38

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Obara Teaches “determin[ing] a portion”

Block No. 1

7,_

Non-linear scahnsc>,

i

process

divides the origina

[0062] The non—hnear scahng module 215 vertically
A) into, for example, eight
image blocks. The non-]inear scaling module 215 horizon-
tally reduces image blocks 3, 4. § and 6 which belong to the
central area. Further, the non-linear scaling module 215
horizontally alters (enlarges) the sizes of the other image
blocks with enlargement ratios that gradually increase
toward the blocks located at both ends of the image data.

128 pixels
2 3 4 5 6
! \ T
\ 128 psxels
\ \ ; I |
7 T
7 P
4'/ ] )
256 pixels

Obara (EX1006),
Fig. 6

Petition (Paper 2), 56-57

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Obara Teaches “determin[ing] a portion”

Under PO’s Construction

Software J

Graphics . <
controler

Image

process

Supply non-linearly scaled image data to graphics controlier

| s104

Y

Linear scaling process

— 5105

1

y

Fittering (smoothing) process by LPF

—S5106

h

y

Display smoothed image data on LCD

— 107

FI1G.10

Petition (Paper 2), 51-52, 88; Reply (Paper 32), 26-27;
Katsaggelos Reply Decl. (EX1014), 115
(cited at Reply (Paper 32), 27)

Obara

(EX1006),

Fig. 10
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-
Petitioner’s Motion To Strike Sur-reply Arguments

1. Arguments that the 413 patent excludes non-uniformly shifting
along one axis

a. POR made narrowing arguments (“non-uniform” means “non-linear,” the claims require a certain
order for the steps), but no arguments that the 413 claims exclude the embodiment of non-

uniformly shifting along one axis.

b. PORargues that equations at 6:65-7:5 and 7:6-42 in the ’413 specification are applied to “every
pixel” (POR, 26-27), but then Sur-reply argues 6:65-7:5 equations “not embodied by the limitation
(Sur-reply, 23-24).

c. Patent Owner’s expert testified that claim 1 of the ’413 covers the examples described in the
specification. (EX1015, 21:13-18.)

»

Petitioner’s Motion To Strike (Paper 45);
PO’s Opposition (Paper 46) DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 92



-
Petitioner’s Motion To Strike Sur-reply Arguments

2. Patent Owner’s new separate device argument

a. Petition presented that it would have been obvious to apply the non-uniform shifting of
Fleming/Obara by processor(s) included within a camera. (Petition, 28, 71.)

b. Reply emphasized the same argument as the Petition, stating the benefits are “compared to
applying non-uniform shifting by a separate device.” (Reply, 20-21.)

c. Sur-reply newly argues that the combination’s benefits are compared to a “hypothetical [involving]
re-uploading the image back to the camera for display.” (Sur-reply, 27.)

Petitioner’s Motion To Strike (Paper 45);
PO’s Opposition (Paper 46) DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 93



-
Petitioner’s Motion To Strike Sur-reply Arguments

3. Arguments that Meulen’s “one” display region option means not non-
uniformly shifting all other display regions

a. Petition and Reply pointed to 10:19-26 to show Meulen teaches non-uniform shifting along both
axes. (Petition, 90-92; Reply, 18-20.)

b. POR pointed to Meulen’s Table 1 and 5:65-67 and argued “each” region’s compression is affected by
the horizontal position and display regions only. (POR, 38-41.)

c. Sur-reply points to different passages, 5:67-6:3 and 8:15-18, and argues the disclosures of “one” in
“one or more display regions” means Meulen does not non-uniformly shift all other display regions.
(Sur-reply, 24.)

4. Patent Owner’s shift to arguing presumption of nexus

a. PORargued “there is a direct nexus between SuperView and the objective evidence.” (POR, 49
(emphasis added).)

b.  Sur-reply argued “a presumptive nexus for SuperView.” (Sur-reply, 24-25 (emphasis added).)

Petitioner’s Motion To Strike (Paper 45);
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Patent Owner’s Motion to Strike
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-
Petitioner’s Opposition To Patent Owner’s Motion To Strike

1.

Palm Treo arguments and evidence

Meulen discloses its device may be a “Palm® Treo™ smartphone[],” as POR acknowledged. (POR,
10.)

Petition reproduces Figure 1 of Meulen, which shows a Palm Treo. (Petition, 86.)

Directly responsive to Patent Owner’s arguments that Meulen’s device did not display images
captured by its built-in camera (POR, 15), and there was no need for Meulen to perform aspect ratio
conversion (POR, 16).

2. Sub-sampling arguments

d.

Directly responsive to Patent Owner’s argument that Meulen’s compression uses polyphase filtering
only. (POR, 11, 30.)

Reply elaborated on Petition’s arguments that Meulen’s method involves shifting. (Petition, 90-92.)

Petition identified Meulen’s Table 1 embodiment (Petition, 90), which Meulen describes as
“compris[ing] software to perform sample-rate conversion” (EX1007, 6:48-49).

PO Motion To Strike (Paper 39);
Petitioner’s Opposition (Paper 42) DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 96



Petitioner’s Opposition To Patent Owner’s Motion To Strike

3. Camera arguments and evidence

a.  Petition argued it would have been obvious for the processor(s) of Fleming or Obara to be within a
camera. (Petition, 28, 72.)

b.  Elaboration on the Petition’s argument that cameras at the time of the ’413 patent had a need to
perform aspect ratio conversion. (Petition, 28, 72.)

c. Directly responsive to Patent Owner’s argument that camera designers at the time of the 413
patent did not contemplate performing aspect ratio conversion and there were major design
problems. (POR, 62.)

PO Motion To Strike (Paper 39);
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