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LISTING OF CHALLENGED CLAIMS

Reference

Claim Limitation

Claim 1

1[pre]

A method for decoding a compressed video sequence, wherein
image frames are entered into a buffer memory in connection
with the decoding, the method comprising:

1[a]

decoding from the compressed video sequence an indication
informing an intentional discontinuity of numbering of the
image frames;

1[b]

configuring, in response to the indication, the buffer memory
to provide a number of image frames corresponding to at least
one discontinuity in the numbering of the image frames; and

1[c]

using the image frames in the buffer memory in the decoding
process.

Claim 2

A method according to claim 1, further comprising

using the number of image frames in the buffer memory in
place of image frames that do not exist at a decoder due to the
at least one discontinuity in the numbering of the image
frames.

Claim 3

A method according to claim 1, wherein the number of image
frames in the buffer memory are used in sliding window
buffering of image frames.

Claim 4

A method according to claim 1, further comprising

continuing the entering of the image frames comprised by the
compressed video sequence into the buffer memory from a
correct image frame number after the buffer memory has been
configured to provide the number of image frames
corresponding to the at least one discontinuity in the
numbering of the image frames.

- Vil -
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Reference

Claim Limitation

Claim 5

A method according to claim 1, further comprising
entering into the buffer memory a number of filler frames
corresponding to the at least one discontinuity in the
numbering of the image frames.

Claim 6

A method according to claim 5, wherein

said filler frames are designated by an identifier indicating that
the filler frames do not belong to the compressed video
sequence.

Claim 7

A method according to claim 1, wherein

configuring the buffer memory to provide a number of image
frames corresponding to the at least one discontinuity in the
numbering of the image frames is carried out by memory
indications, whereby no data is entered into the buffer
memory.

Claim 8

A method according to claim 2, further comprising

detecting an error in the compressed video sequence on a basis
of a reference in the decoding process to an image frame
corresponding to the at least one discontinuity in the
numbering of image frames.

Claim 9

9[pre]

A video decoder for decoding a compressed video sequence,
the video decoder being connected to a buffer memory
wherein image frames are entered in connection with the
decoding, the video decoder being configured to

9[a]

decode from the compressed video sequence an indication
informing an intentional discontinuity of numbering of the
image frames;

- viil -
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Reference

Claim Limitation

9[b]

configure, in response to the indication, the buffer memory to
provide a number of image frames corresponding to at least
one discontinuity in the numbering of the image frames; and

9[c]

use the image frames in the buffer memory in the decoding
process.

Claim 10

10

A video decoder according to claim 9, wherein the video
decoder is further configured to

use the number of image frames in the buffer memory in place
of image frames that do not exist at a decoder due to the at
least one discontinuity in the numbering of the image frames.

Claim 11

11

A video decoder according to claim 9, wherein

the number of image frames in the buffer memory are used in
sliding window buffering of image frames.

Claim 12

12

A video decoder according to claim 9, wherein the video
decoder is further configured to

continue the entering of the image frames comprised by the
compressed video sequence into the buffer memory from a
correct image frame number after the buffer memory has been
configured to provide the number of image frames
corresponding to the at least one discontinuity in the
numbering of the image frames.

Claim 13

13

A video decoder according to claim 9, wherein the video
decoder is further configured to

enter into the buffer memory a number of filler frames
corresponding to the at least one discontinuity in the
numbering of the image frames.

Claim 14

14

A video decoder according to claim 13, wherein

-1x -
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Reference

Claim Limitation

said filler frames are designated by an identifier indicating that
the filler frames do not belong to the compressed video
sequence.

Claim 15

15

A video decoder according to claim 9, wherein the video
decoder is further configured to

configure the buffer memory to provide a number of image
frames corresponding to the at least one discontinuity in the
numbering of the image frames by memory indications,
whereby no data is entered into the buffer memory.

Claim 16

16[pre]

A computer program product, stored on a non-transitory
computer readable medium and executable in a data
processing device, for decoding a compressed video sequence,
image frames of said video sequence being entered into a
buffer memory in connection with the decoding, the computer
program product comprising:

16[a]

a computer program code for decoding from the compressed
video sequence an indication informing an intentional
discontinuity of numbering of the image frames;

16[b]

a computer program code for configuring, in response to the
indication, the buffer memory to provide a number of image
frames corresponding to at least one discontinuity in the
numbering of the image frames; and

16[c]

a computer program code for including the image frames in
the buffer memory in the decoding process.

Claim 17

17

A computer program product according to claim 16, the
computer program product further comprising:

a computer program code for including the number of image
frames in the buffer memory in place of image frames that do
not exist at a decoder due to the at least one discontinuity in
the numbering of the image frames.
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Reference

Claim Limitation

Claim 18

18

A computer program product according to claim 16, the
computer program product further comprising
a computer program code for using the number of image

frames in the buffer memory in sliding window buffering of
image frames.

Claim 19

19

A computer program product according to claim 16, the
computer program product further comprising

a computer program code for continuing the entering of the
image frames comprised by the compressed video sequence
into the buffer memory from a correct image frame number
after the buffer memory has been configured to provide the
number of image frames corresponding to the at least one
discontinuity in the numbering of the image frames.

Claim 20

20

A computer program product according to claim 16, the
computer program product further comprising:

a computer program code for entering into the buffer memory
a number of filler frames corresponding to the at least one
discontinuity in the numbering of the image frames.

Claim 21

21

A computer program product according to claim 20, the
computer program product further comprising:

a computer program code for designating said filler frames by
an identifier indicating that the filler frames do not belong to
the compressed video sequence.

Claim 22

22

A computer program product according to claim 16, the
computer program product further comprising:

a computer program code for configuring the buffer memory

to provide a number of image frames corresponding to the at
least one discontinuity in the numbering of the image frames

-xi -
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Reference Claim Limitation

by memory indications, whereby no data is entered into the
buffer memory.

- Xii -
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I. INTRODUCTION

Amazon.com, Inc. and Amazon.com Services LLC (“Amazon” or
“Petitioner”) request inter partes review (“IPR”) of claims 1-22 (“the Challenged
Claims”) of U.S. Patent No. 8,204,134 (“the *134 patent”; EX-1001).

II. GROUNDS FOR STANDING

Petitioner certifies that the *134 patent is available for IPR and Petitioner is
not barred or estopped from requesting IPR on the grounds herein. Petitioner files
this Petition within one year of service on Amazon of Patent Owner’s district court
complaints alleging infringement of the *134 patent. EX-1031; EX-1032.

III. IDENTIFICATION OF CHALLENGE
A. Prior Art

Petitioner respectfully requests review and cancellation under 35 U.S.C. §311

of the Challenged Claims in view of:

Prior Art

Yagasaki (U.S. Patent No. 5,835,672), issued on November 10, 1998; prior art
at least under §102(b)! (EX-1005)

Oliver (U.S. Patent No. 6,064,693), issued on May 16, 2000; prior art at least
under §102(b) (EX-1006)

Lyon (International Publication No. WO 91/06182), published on May 2,
1999; prior art at least under §102(b) (EX-1007)

Ran (U.S. Patent No. 5,768,533), issued on June 16, 1998; prior art at least
under §102(b) (EX-1008)

P All references to 35 U.S.C. §§102, 103 are to the pre-AlA statutory framework.
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B. Grounds
Ground Claim(s) Reference(s)
1(§103) 1-5,9-12, 16-19 Yagasaki
2 (§103) 5,7,13, 15,20, 22 Yagasaki and Oliver
3(§103) 6, 14,21 Yagasaki, Oliver, and Lyon
4 (§103) 8 Yagasaki and Ran

IV. °134 PATENT OVERVIEW
A.  Technology Background

Video coding, a cornerstone of modern digital media technology, is essential
for efficiently storing and transmitting video data. Havlicek, 9931-39. “Motion
prediction” is a video coding technique that exploits the redundancy typically
present between successive pictures (frames) in a video sequence. EX-1001, 2:15-
22; Yagasaki, 1:23-34; Riley, 26-30. Motion predicted video frames are represented
by motion vectors and error data. Riley, 27-28. Motion vectors represent the
displacement of respective groups of pixels in the frame relative to their position in
a different frame known as a “reference frame.” Riley, 28-29. The error (residual)
data represents the degree of difference between the displaced pixels and the
corresponding pixels in the reference frame. Riley, 27-28.

Reference frames—decoded frames that are used to predict the content of
subsequent frames in the video sequence—are fundamental to motion prediction.

See EX-1001, 2:22-32; Havlicek, 435-38. Compressed video formats typically
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contain three main picture types. I-frames (intra) are standalone frames coded
without reference to other frames. Riley, 40. P-frames (predicted) are predictively
coded using previous I- or P-frames as reference frames. Riley, 40. B-frames
(bidirectional) are predictively coded using previous and future I- or P-frames as

reference frames for coding. Riley, 28-30, 40.

Forward prediction

A\
S

Bidirectional prediction

Riley, 41.

Motion prediction requires both the encoder and decoder to have access to
reference frames, which are stored in buffer memory. Riley, 28-29; Yagasaki,
14:54-15:67, Figures 14-16; Girod, 5:37-61; Havlicek, 438. Accurate motion
prediction hinges on maintaining synchronized buffer memories at both the encoder
and decoder ends. Havlicek, 439. By 2002, techniques for synchronizing buffer
memories like the one outlined in the *134 patent were widely recognized. Havlicek,

q39.



U.S. Patent No. 8,204,134
IPR2024-00725

B.  Specification

The *134 patent i1s titled “Grouping of Image Frames in Video Coding” and
issued from U.S. Application No. 11/338,996, filed January 25, 2006. EX-1001,
(21), (22), (54). The ’134 patent is a continuation of the application leading to U.S.
Patent No. 7,894,521 (“the 521 parent”), filed on November 29, 2002, and claims
foreign priority to Finnish application 20020127, filed on January 23, 2002. EX-
1001, (30), (63). The earliest priority date of the *134 patent is therefore January 23,
2002.

The ’134 patent relates to buffer memory management in a video decoder.
See EX-1001, Abstract, 4:8-17, 20:22-27. According to the *134 patent, video
“encoder[s] may intentionally remove a plurality of image frames” from a
compressed video sequence, for example, if the image frames “are unnecessary as
reference image frames for the temporal prediction process of any remaining image
frames.” EX-1001, 4:9-13. When the encoder does so without “[providing] the
decoder a reason for the removal,” however, “the [decoder] may unnecessarily
interpret these intentional removals as protocol errors,” triggering ‘“unnecessary
error correction actions.” EX-1001, 4:13-17, 4:65-5:4.

The ’134 patent addresses this problem by including an “indication” in the
compressed video sequence that “enable[s] the decoder to take into account...image

frames the encoder has intentionally removed” from the video sequence that “cause

_4-
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discontinuities in the numbering of the image frames.” EX-1001, 4:21-24, 4:45-47;
see also id., 4:33-36, 4:41-43. As part of the decoding process, the decoder enters
image frames into a buffer memory. EX-1001, 4:31-33; see also id., 4:8-13, 5:1-4,
19:54-20:56. “[I]n response to the indication, the [decoder’s] buffer memory is
configured to provide a number of image frames corresponding to [the] discontinuity
in the numbering of the image frames.” EX-1001, 4:36-39. “[T]he image
frames...are used in the decoding process.” EX-1001, 4:39-40.

The ’134 patent thus describes a buffer memory management technique for
use in a video decoder when one or more video frames have been removed by the
encoder. See EX-1001, Abstract, 4:8-17, 20:22-27; Havlicek, 9940-44. As
discussed herein, Yagasaki disclosed the same thing before the 134 patent’s earliest
priority date.

C. Prosecution History

The Examiner issued multiple §§102/103 rejections based on U.S. Patent No.
7,103,669 (“Apostolopoulos”; EX-1009). EX-1002, 1373-1377, 1830-1842, 2127-
2140, 2442-2451; Havlicek, 9946-48. In response to one such rejection, the

applicant amended the claims to recite “an intentional discontinuity of numbering of

the image frames.” EX-1002, 2094-2095, 2097 (added language indicated by

underline in original). In its accompanying argument, the applicant admitted that
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Apostolopoulos discloses “discontinuities of numbering[.]” EX-1002, 2100; see
also id., 2435 (repeating admission).

The Examiner eventually allowed the claims based on applicant’s arguments
and amendments. EX-1002, 2489. None of the prior art references cited in this
Petition was before the Examiner during prosecution of the *134 patent or during

prosecution of the application that resulted in the *521 parent.

V. LEVEL OF ORDINARY SKILL

A person of ordinary skill in the art (“POSITA™) at the time of the alleged
invention of the ’134 patent would have had a (1) Bachelor’s degree in electrical
engineering, computer engineering, computer science, or a comparable field of study
such as physics, and (2) approximately two to three years of practical experience
with video encoding/decoding. Havlicek, Y49-51. Additional experience can
substitute for the level of education, and vice-versa. Havlicek, 950.

VI. CLAIM CONSTRUCTION

Claims should be construed “in accordance with the ordinary and customary
meaning of such claim as understood by one of ordinary skill in the art and the
prosecution history pertaining to the patent.” 37 C.F.R. §42.100(b); see also Phillips
v. AWH Corp., 415 F.3d 1303 (Fed. Cir. 2005) (en banc). Petitioner is unaware of
any “prior claim construction determination” related to the 134 patent. See 37

C.F.R. §42.100(b).
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Petitioner has not proposed any terms for construction because no
constructions are necessary to resolve any disputes identified in this Petition.> See
Vivid Techs., Inc. v. Am. Sci. & Eng’g, Inc., 200 F.3d 795, 803 (Fed. Cir. 1999).

VII. DETAILED EXPLANATION OF GROUNDS
A. Ground 1: Yagasaki Renders Obvious Claims 1-5, 9-12, and 16-19
1. Yagasaki

Yagasaki relates to coding and decoding of video signals. Yagasaki, Abstract,
1:8-12, 5:38-65; Havlicek, 4954-71. Yagasaki teaches including a “skip-picture
flag” in a coded video signal to indicate a picture (frame) that has been intentionally
eliminated from the coded video signal. Yagasaki, Abstract, 3:25-35, 3:54-67, 4:8-
15, 4:30-41, 4:61-5:16, 5:38-65, 11:1-6, 11:37-40, 15:12-67, 18:25-32, Figures 15-
16, claims 1-2, 9-12. The decoder replaces the eliminated picture with a picture
retrieved from a buffer memory. See Yagasaki, 14:54-15:67, Figures 14-16.

a. First embodiment
(i) Coding apparatus 100

Figure 3 of Yagasaki, below, illustrates coding apparatus 100. Yagasaki,

6:66-7:2. “[Cloding apparatus [100]...includes...processing mode selecting circuit

2 If trial is instituted, Petitioner reserves the right to address construction of any terms

raised at trial, or in the related district court or ITC actions.
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103 which generates...control signals and flags for each picture in the coder input
signal VI [annotated red].”® Yagasaki, 7:11-34; see also id., 8:46-9:4, 10:56-11:10,
Figures 6-8. The “control signals and flags” include “skip picture flag SPC
[annotated pink]” and “reference picture code RFC [annotated orange] that indicates,
when the picture is a skip picture, the picture...that will be used as the reference
picture for reproducing the skip picture.” Yagasaki, 7:17-18, 7:30-33; see also id.,
8:50-53, 8:65-67, 11:11-12:36, Figures 7-8.

skip-picture flag SPC

!

. . SPC
coder input signal VI PUC

ECC
RMC CIRCUIT MODULATOR
DDS r RFC 1 ]
1 [ 14 i
2-3 PROCESSING FIELD MEDIUM
_.pul- | |"“mopE L | scAN | _|sequeNce| .[VARIABLE-
(6.‘;,’,'11 DOWN SELECTION CONVERTER| EXCHANGE| ENCODER
viDEO DETECTOR|y1q| GIRCUIT  |vI2| via| CIRCUIT |yi4
SIGNALS ) IS { |
) 02 103 —o4  ovF 105 106

10O ENCODING APPARATUS
coded signal VC1

Yagasaki, top Figure 3 (annotated).
In response to the control signals and flags, encoder 106 (shaded blue)
generates coded signal VCI (annotated green) by encoding input signal V14 together

with the control signals and flags. See Yagasaki, 7:56-60, 9:21-26, 11:37-40. Coded

3 Coding apparatus 100 is mislabeled 101 at Yagasaki, 7:11. Havlicek, 955.
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signal VCI1 has “error correction codes” appended and ““is modulated to provide the
recording signal VC3[.]” Yagasaki, 7:56-65.

(i) Decoding apparatus 101

The bottom half of Figure 3, below, illustrates decoding apparatus 101.
Yagasaki, 6:66-7:2 The input provided to decoding apparatus 101 is signal VDI,
which is the same as recording signal VC3. See Yagasaki, 7:66-8:7; Havlicek, §57.
Decoder input signal VD3 (annotated green) is fed to decoder 113 (shaded blue)
after demodulation and error decoding have been applied. Yagasaki, 7:66-8:7.
Decoder input signal VD3 is the same as coded signal VC1. Havlicek, §57.

skip-picture flag SPD

SPD/
PUD
PMD
[ —— ]
MEDIUM — FIELD
DEMODULATOR -—+|DECODING|—~| DECODER [— convinrer|— SEQUENCE oo o
VD1 VD2 VD3| Vo1 voz| CIRCUIT | 0% SIGNALS)

/ { I
1o ”/, 112 / 13 \ 114 15

decoder input signal VD3 decoder output signal VO1

Yagasaki, bottom Figure 3 (annotated).
Decoder 113 extracts from decoder input signal VD3 “flags and codes”

generated during the encoding process*—including skip picture flag SPD [annotated

* Specifically, the “control signals and flags” discussed supra §VIL.A.l.a(i).

Havlicek, 9955, 58.
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pink] and reference picture code RFD [annotated orange]—and “decodes the coded
picture signals in the decoder input signal VD3 in response to these flags and codes
to provide the decoder output signal VOI [annotated red].” Yagasaki, 8:7-17.
Figure 14 of Yagasaki, below, provides a detailed view of decoder 113.
Yagasaki, 14:36-37. “The signal for each picture in...decoder input signal [VD3]
[annotated green]...is fed to the variable-length decoder 1202 [shaded blue].”
Yagasaki, 14:37-41. Variable-length decoder 1202 “reverses the variable length
coding applied...in the encoder [106 during the encoding process] and extracts
various control signals and flags,” including “reference picture code RFD [annotated
orange] and...skip picture flag SPD [annotated pink].” Yagasaki, 14:39-44; see also

id., 15:7-8.
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decoder input signal VD3 decoder output signal VO1
1201 1202 1204
/ g 1203 § 1205 ]
INVERGE INVERSE 1206
v prrn |- B e} i i
CODING CIRCUIT
121
1207
A FIELD
MEI\&ORV !
1208
FIELD > VO1
MEI#OHY
1209
FIELD
MEI&OHV
PREDICTOR —— 1210 | -SELECTOR
L
1214 213 212
N Vi Id
READOUT DISPLAY CLOCK EXTERNAL
ADDRESS SIGNAL <
OTION GERERATOR GENERATOR| | |GENERATOR|  SicQac
PREDICTION MODE PM ) i
MOTION VECTOR MV FRAME SYNC. SIGNAL / SPD
PUD
PMC

skip-picture flag SPD

Yagasaki, Figure 14 (annotated).

The following discussion describes operation of decoder 113 (a) when the
skip-picture flag indicates a skipped picture and (b) when the skip-picture flag does
not indicate a skipped picture. Havlicek, §960-63.

(a) When the skip-picture flag indicates a skipped picture: Referring to
Figure 14 below, “when [the skip picture flag SPD] indicates a skip picture,...the
selector 1206 [annotated yellow]...provide[s] the picture indicated by the reference
picture code [annotated orange] as a picture of the decoder output signal VOI
[annotated red].” Yagasaki, 15:8-11, 15:12-14 (“[T]he decoder of the present
embodiment copies reference pictures to provide skip pictures to replace the skip

pictures that were eliminated in the coding process.”). Selector 1206 retrieves the
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reference pictures from field memories 1207 through 1210 (shaded purple).
Yagasaki, 15:1-67, Figures 14-16. The data path from field memories 1207 through
1210 to selector 1206 and then decoder output signal VOI1 is annotated green.

decoder output signal VO1

I
1201 12?2 1203 2?4

1205 .
INVERSE
VARIABLE gl "NYERSE g |~1206
vp3 ——{BUFFER |~ VARABLE L IpEquaNTIZE DCT
FENCIH CIRCUIT
220
1207
TELD
MEMORY
1208
FIELD Vo1
MEMORY
1209
FIELD
MEMORY ]
G
PREDICTOR —{ — 1210 | -SELECTOR
MEMORY
L H
1_1
1214 213 212
5 b 2
READOUT DISPLAY CLOCK ERNAL
ADDRESS ADDRESS SIGNAL [« EXTERNS
GENERATOR GENERATOR| | |GENERATOR SIGNAL
MOTION
PREDICTION MODE PM } f
MOTION VECTOR MV FRAME SYNC. SIGNAL e
PUD
PMC

Yagasaki, Figure 14 (annotated).
(b) When the skip-picture flag does not indicate a skipped picture: When
the skip-picture flag does not indicate a skip picture, as illustrated in Figure 14
below, adder 1205 combines macroblocks of the current picture signal’s motion
prediction errors with reference macroblocks generated “from one or more reference
pictures stored in the field memories 1207 through 1210 (shaded purple). Yagasaki,
14:39-57, 14:62-67. The resulting “reconstituted current picture” is then fed “to the

field memories 1207 through 1210 and to selector 1206 (shaded yellow) for output
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to decoder output signal VO1 (annotated red). Yagasaki, 14:54-60. The data path
is annotated green. Each picture signal in decoder input signal VD3 is thus decoded

and stored in field memories 1207 through 1210, in decoded form. Havlicek, §63.

decoder output signal VO1

1201 1202 1204
i 1203 ¢ 1205 m
NI INVERSE |-1206
VD3 —~|BUFFER ™ "\ ENGTH Clgg{llT X
CODING
20
1207
1 [FELD
MEMORY
1208
FIELD vo1
MEMORY
1209
FIELD
@-
PREDICTOR ——1 1210 | -SELECTOR
.1_1
1214 213 212
5 2 I
DISPLAY CLOCK
ADDRESS ADDRESS SIGNAL |« EXTERNAL
MOTION GENERATOR GENERATOR| | |GENERATOR SIGNAL
PREDICTION MODE PM } f
MOTION VECTOR MV FRAME SYNC. SIGNAL SPD
PUD
PMC

Yagasaki, Figure 14 (annotated).

b. Second embodiment

Yagasaki’s second embodiment builds upon the first embodiment’s teachings
by introducing a “temporal reference code,” which “is a 10-bit code that indicates

the display sequence of the picture in a group of pictures (GOP).” Yagasaki, 19:20-
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22. Encoder 836° of coding apparatus 840 includes the temporal reference code in
the coded signal—together with the skip-picture flag and reference picture code, as
was done in the first embodiment—for extraction by decoder 843 of decoding
apparatus 850. Yagasaki, 19:15-20, 19:27-37, 19:44-50, Figures 20-21.

(i) Coding apparatus 840

The top half of Figure 17 (below) illustrates coding apparatus 840. Coding
apparatus 840 generates control signals and flags “in the same manner as described”
for the first embodiment. Yagasaki, 16:3-35. As with its first embodiment
counterpart, “encoder 836 [shaded blue]...includes the skip picture flag SPCJ]
[annotated pink]...and the reference picture code RFC [annotated orange]...in the
encoder output signal VC1 [annotated green]” “in lieu of each skip picture[.]”
Yagasaki, 16:53-63, 18:25-32. Processing mode selection circuit 833 (shaded
yellow) includes picture difference calculating circuit 406 that “calculates the pixel-
by-pixel difference between the current picture and plural other pictures in the video

signal.” Yagasaki, 17:55-58, 18:4-6; Havlicek, 9966-67. “If the...current picture

and one of the other pictures...exhibits little or no change[,]...the picture difference

> Yagasaki mistakenly refers to encoder 836 as encoder 863 at 19:10, 19:16, and
19:18. Havlicek, 964. This Petition applies the correct designation, encoder 836,

when referencing these instances.
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calculating circuit 406 generates a skip picture flag SPC...[and] a reference picture
code RFC indicating the other picture as the reference picture for reproducing the

skip picture.” Yagasaki, 18:6-14.

OVF

coder input signal VI
833 834
l DDS ¢ V12 4 V14 836 8.?7 838
P §

" Pem) o
2.3 PROCESSING ER |/
ol . || MODE AND FIELD |41 ecc |
) PH,',;'TLEE})Q\';" (| sELECTION SEQUENCE [~|ENCODER TJ cIrcuIT [ MODULATOR 7
(60Hz VIDEO % ) IRCUIT EXCHANGE | \
FIELD SIGNALS) 3 ! CIRCUIT m! '
832 vn spc T ] i ] Vel

L1 _Puc | :

~1

skip-picture flag SPC FMCHFJC \
840 encoded signal VC1

MEDIUM

‘_4//'

¥ o
vea 839

Yagasaki, top Figure 17 (annotated).

Encoder 836 is further detailed in Figure 20, below. Yagasaki, 6:41-43, 6:50-
52, 16:1-5, 17:1-2, 19:16. Yagasaki explains that encoder 836 “is substantially
similar to” encoder 106 of the first embodiment, discussed supra §VII.A.1.a(1),
except that encoder 836 “additionally includes the temporal reference generating
circuit 1020 [shaded red], which generates[]...a temporal reference code for each
picture.” Yagasaki, 19:16-21; Havlicek, 968. “The temporal reference generator
feeds the temporal reference code to the variable-length coder 1006 [shaded blue]
for inclusion in the coding apparatus output signal VC1 [annotated green].”

Yagasaki, 19:27-29. The data path is annotated red.
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Yagasaki, Figure 20 (annotated).

(i) Decoding apparatus 850

Decoding apparatus 850, illustrated in Figure 17 below, feeds decoder input
signal VD3 (annotated green) to decoder 843 (shaded blue) after demodulation and
error decoding, mirroring the process used in the first embodiment. Yagasaki, 17:1-
8. Yagasaki explains that “construction of the decoder 843 is similar to that” of its
first embodiment counterpart—decoder 113, discussed supra §VII.A.1.a(ii}—other
than “the relation between the decoder 843 and the field sequence exchanging and
scan converting circuit 844 [annotated red].” Yagasaki, 19:38-43. Decoding
apparatus 850 outputs “decoding apparatus output signal VO[, which] is a video
signal that is suitable for display on a monitor after conversion to an analog signal.”

Yagasaki, 17:42-45.
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decoder input signal VD3 SPD\_  PUD /PMPZD
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S 1
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DEMODULATIOR [~ DECODING |- DECODER |~ | kit p SEQUENCE (sonz_vIDEO
EXCHANGE CIRCUIT|  FIELD SIGNALS)

MEDIUM \

840

TEMPORAL-REFERENCE
850 ADDRESS

Yagasaki, bottom Figure 17 (annotated).

As illustrated in Figures 17 and 21 below, the relation between decoder 843
(annotated blue) and field sequence exchanging and scan converting circuit 844
(annotated red) concerns the processing of flags and codes from input signal VD3
for use in the decoding process. See Yagasaki, 19:38-63, Figure 21; Havlicek, §70.
Field sequence exchanging and scan converting circuit 844 “receives [inter alia] the
skip picture flag SPD [annotated pink] [and] the reference picture code RFD
[annotated orange]”® and “[i]n response..., feeds readout addresses [annotated
green] to the field memory set 252...to cause the field memory set 252 to read out
the field of the decoding apparatus output signal VO indicated by each readout

address.” Yagasaki, 19:55-63; Havlicek, §70.

6 Figures 17 and 21 mislabel reference picture code RFD as PFD. Havlicek, §70.
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Yagasaki, bottom Figure 17 and Figure 21 (annotated).
As illustrated in Figures 14 and 21 below, “field memory set 252 is provided
by the field memories 1207 through 1210 [annotated purple] and the selector 1206

[annotated yellow] shown in [Figure] 14[,]” discussed supra §VII.A.1.a(ii) for the

first embodiment. Yagasaki, 19:63-65.
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Yagasaki, Figure 14 Yagasaki, Figure 21
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Yagasaki, Figures 14 and 21 (annotated).

2. Claims 1-5
a. Independent Claim 1

(i) 1[pre]: “A method for decoding a compressed video
sequence, wherein image frames are entered into a buffer
memory in connection with the decoding, the method
comprising:”’

To the extent limiting,® Yagasaki discloses or renders obvious 1[pre].

Havlicek, 781-90. As to a “method for decoding a compressed video sequence,”
Yagasaki discloses “a method for decoding a coded signal to provide an output video

signal.” Yagasaki, 3:36-37; see also id., 3:3-5, 3:54-57, 4:41-42, 4:61-63, 8:33-35,

7 A labelled list of the Challenged Claims precedes the Introduction in this Petition.

8 Petitioner reserves the right to argue in other proceedings that the preamble of any

independent claim is limiting.

? Claim language is indicated with italics throughout this Petition.
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21:62-64. Yagasaki’s “coded signal” teaches the claimed “compressed video
sequence.” Havlicek, 481-82. The top half of Figure 17 (below) illustrates coding
apparatus 840 of Yagasaki’s second embodiment. Yagasaki, 16:1-5. Coding
apparatus 840 generates flags and codes for each picture signal in coder input signal
VI (annotated red) and codes the picture signal—along with the generated flags and
codes—to produce coded signal VC1 (annotated green). See Yagasaki, 16:5-67; see
also id., 5:45-56. Specifically, encoder 836 (shaded blue) predictively codes each

picture signal as an I-, P-, or B-picture. Yagasaki, 16:23-28, 16:53-57.

OVF

coder input signal VI

833 834
I——DEs—i! ? viz 4 via | 836 837 838
PHOC\ESSING converen | || R . MEDIU
2.3 )
o .. MCDE lim| AND FIELD |inf ECC :
V1o o [1 SELECTION [ 7| SEQUENCE ENCODERTJ CIRCUIT || MODULATOR
(60Hz VIDEO C \ IRCUIT EXCHANGE | \ \“ §
FIELD SIGNALS) ) CIRCUIT e ) oo
832 wn spc T L] ver vez vcs

Fe : PMCJ \

e

RFC
840 coded signal VC1

Yagasaki, top Figure 17 (annotated).

Yagasaki’s coded signal therefore teaches the ’134 patent’s “compressed
video sequence,” which is a sequence of I-, P-, and/or B-frames. See EX-1001, 2:5-
55, 21:22-33, Figures 1-2; Havlicek, §82.

Yagasaki further discloses “decoding” the coded signal (“compressed video
sequence”). Havlicek, 4983-84. The bottom half of Yagasaki’s Figure 17 (below)
illustrates decoding apparatus 850 of the second embodiment. Yagasaki, 16:1-3,

17:1-2. Yagasaki explains that decoding apparatus 850 produces “a video signal that
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is suitable for display on a monitor after conversion to an analog signal.” Yagasaki,
17:42-45. Decoder 843 (shaded blue) extracts from decoder input signal VD3
(annotated green) “flags and codes” originally generated by coding apparatus 840
and “decodes the picture signal in the decoder input signal VD3 to provide the

decoding apparatus output signal VO [annotated red].” Yagasaki, 17:9-22.

decoder input signal VD3 SPD\_ ,PUD ,PMD decoding apparatus
) > PFD output signal VO
. L
vor 83 vz 842 yps| 8?3[ 844
MEDIUM
ECC L SCAN CONVERTER | | v
DEMODULATIOR (= DECODING [~ DECODER I~ | g p SEQUENCE GOH2 VIBED
EXCHANGE CIRCUIT|  FIELD SIGNALS)
840
TEMPORAL-REFERENCE
850 ADDRESS

Yagasaki, bottom Figure 17 (annotated).

Yagasaki therefore discloses “/a] method for decoding a compressed video
sequence.” Havlicek, 984.

Furthermore, in Yagasaki’s method, “image frames are entered into a buffer
memory,” as described in the *134 patent and recited in 1[pre]. Havlicek, §985-89.
For example, as discussed below, Yagasaki’s decoder 843 uses field memories 1207
through 1210 to store previously decoded pictures for use as reference pictures.
Yagasaki, 14:54-67, Figure 14. This is analogous to the 134 patent’s use of a buffer
memory during decoding to store the last M coded frames in decoded form for use

as reference images. EX-1001, 19:54-20:1.
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Figure 14 of Yagasaki—which, as explained supra §VII.A.1.b(ii), shows the
relevant construction of decoder 843 in Yagasaki’s second embodiment—illustrates
how field memories 1207 through 1210 (shaded purple) are used in the decoding
process. As discussed supra §VII.A.1.a(i1), for each picture signal in input signal
VD3, “reference pictures stored in the field memories 1207 through 1210 are used
to “generate[] motion-compensated macroblocks” for “reconstitut[ing a] current
picture.” Yagasaki, 14:60-67. “The resulting...picture is fed...to the field memories
1207 through 1210” for storage (data path highlighted green) and is also fed to
selector 1206 (shaded yellow) for output to the decoder output signal VOI

(annotated red). Yagasaki, 14:54-60.
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Yagasaki, Figure 14 (annotated).

In Yagasaki, the term “reconstitute” is used interchangeably with “decode.”

Havlicek, 987 (citing Yagasaki, 1:26-28, 13:39-45, 14:54-58). Each picture signal

is thus decoded and stored in field memories 1207 through 1210 for use as reference

pictures for decoding the remaining picture signals in input signal VD3. Havlicek,

988. Field memories 1207 through 1210 are a “buffer memory” because they are

used to temporarily store these decoded pictures for subsequent use as temporal

prediction reference pictures, including for retrieval and manipulation in the

decoding and motion compensation calculation processes. Havlicek, q88.

Yagasaki’s decoder 843 uses the decoded pictures stored in field memories

1207 through 1210 to generate motion-compensated macroblocks for adding to

motion prediction error macroblocks of a current picture, i.e., for purposes of
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performing motion compensation to decode the current picture of the coded signal.
See Yagasaki, 14:54-67. The decoded pictures are thus entered into field memories
1207 through 1210 “in connection with the decoding’ because the decoded pictures
serve as reference pictures for subsequent decoding operations. Havlicek, 489.
Thus, Yagasaki teaches a method for decoding a coded signal (“a compressed
video sequence”) using field memories 1207 through 1210 (“a buffer memory”) to
store decoded pictures (“image frames”). Havlicek, §90.
(i) 1[a]: “decoding from the compressed video sequence an

indication informing an intentional discontinuity of
numbering of the image frames;”

Yagasaki discloses or renders obvious 1[a]. Havlicek, §991-101. As
discussed supra §VII.A.1, the coded signal in Yagasaki’s first and second
embodiments includes skip-picture flags in place of eliminated pictures. Yagasaki,
Abstract, 3:18-35, 4:8-15, 4:30-41, 4:61-5:16, 5:45-64, 15:12-67, 18:25-32, Figures
15-16, claims 1-2, 9-12. As discussed below, in Yagasaki’s second embodiment,
each eliminated picture corresponds to a discontinuity in “temporal reference
code[s]” assigned to every picture in the coded signal. Yagasaki’s skip-picture flag

thus “inform/[s] an intentional discontinuity of numbering” of the decoded pictures
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stored in field memories 1207 through 1210 (“the image frames™),'* as described in
the 134 patent and recited in 1[a].

The top half of Figure 17 (below) illustrates coding apparatus 840 in
Yagasaki’s second embodiment. Yagasaki, 16:1-5. Encoder 836 (shaded blue)
generates a “temporal reference code...for each consecutive picture in the coder
input signal VI [annotated red].” Yagasaki, 19:18-26, Figure 20. “The
temporal reference code...is generated by incrementing a counter by one for each
consecutive picture in the coder input signal VI[.]”!! Yagasaki, 19:21-26, Figure 20.
Yagasaki’s temporal reference code is therefore a “numbering” as described in
the *134 patent and recited in 1[a]. See EX-1001, 8:17-20 (“[T]he video frames of
the sub-sequence are given image numbers, using for example consecutive
numbering that starts with the number 0[.]”); see also id., 3:63-4:3, 7:63-67,
8:34-41; Havlicek, 992. Encoder 836 includes each temporal reference code in

coded signal VCI (annotated green). Yagasaki, 19:28-30, Figure 20.

10 The antecedent basis for “the image frames™ in 1[a] is “image frames...entered

into a buffer memory” in 1[pre].

1" All bolded emphases within quotations in this Petition have been added unless

otherwise stated.
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Yagasaki, top Figure 17 (annotated).

The bottom half of Figure 17, below, illustrates decoding apparatus 850 in
Yagasaki’s second embodiment. Yagasaki, 6:41-43, 17:1-2. As discussed for
I[pre], during the decoding process, each picture signal in input signal VD3
(annotated green) is decoded and stored in field memories 1207 through 1210 of
decoder 843 (shaded blue). Yagasaki, 14:37-67, Figure 14. Each decoded picture
in field memories 1207 through 1210 1is therefore associated with a
temporal reference code. See Yagasaki, 19:18-30, Figure 20; Havlicek, 993.
Yagasaki’s temporal reference code is thus a “numbering” applied to each of the
decoded pictures stored in Yagasaki’s field memories 1207 through 1210, i.e., “the
images.” Havlicek, 993. Yagasaki therefore teaches “numbering of the image

frames.”
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Yagasaki, bottom Figure 17 (annotated).

Yagasaki also teaches “decoding from the compressed video sequence an
indication.” As illustrated above, “decoder input signal VD3 [annotated green] is
fed into the decoder 843 [shaded blue], which extracts from the decoder input signal
VD3 the skip picture flag [annotated pink], ...the reference picture code [annotated
orange],'? and the temporal reference [annotated purple]” “originally generated...in
the coding apparatus 840 for each picture in decoder input signal VD3. Yagasaki,
17:9-16. Specifically, variable-length decoder 1202 within decoder 843 “extracts”
inter alia the skip-picture flag by “revers[ing] the variable length coding applied by
the variable length coder 1006 in the encoder [106].” Yagasaki, 14:39-44, Figure
14. Variable-length coder 1006 applies “variable-length coding such as Hufmann
[sic] coding[] or run-length coding.” Yagasaki, 13:33-35. A POSITA would have

understood that reversing a variable-length coding scheme such as Huffman coding

12 Figure 17 mislabels reference picture code RFD as PFD. Havlicek, 970.
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or a run-length coding scheme is “decoding.” Havlicek, 9994-96. Yagasaki thus
teaches decoding from decoder input signal VD3 (“the compressed video sequence”)
a skip-picture flag (“an indication). Havlicek, 996.

A POSITA would have further understood that the elimination of a skip
picture by the encoder results in a discontinuity in the sequence of
temporal reference codes. Havlicek, 997. As Yagasaki explains, and as illustrated
in the top half of Figure 17 below, a temporal reference code is generated “for each
consecutive picture in the coder input signal VI” (annotated red), i.e., for each picture
in the video signal that is provided as the initial input to coding apparatus 840.
Yagasaki, 19:18-26. Yagasaki explains that skip pictures are eliminated during “the

29

predictive coding step.” Yagasaki, claim 1 (“wherein the predictive coding step
includes eliminating...fields from the input video signal”), claims 3-6; Havlicek,
997. The predictive coding step takes place in encoder 836 (shaded blue). See
Yagasaki, 14:47-67, 19:38-43, Figure 14; Havlicek, 997. Because

temporal reference codes are associated with each picture in the input video signal

before skip pictures are eliminated, each skipped picture corresponds to a
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“discontinuity” in the temporal reference numbering, as described in the *134 patent

and recited in 1[a].!® Havlicek, §997-98.

OVF

coder input signal VI
g

l og 983 | L. 813 836 837 838

{ ;

V14
[ | A A\ SCAN | 7

MEDIUM

2-3 PROCESSING|| [CONVERTER |
; | | " MODE_ | |AND FIELD |/ ecc |
AR SELECTION [ | SEQUENCE ENCODER -1 ciRcurT [~ MODULATOR 7

(60Hz VIDEO : y C_GIRcurT EXCHANGE I’ \ \
FIELD SIGNALS) 3 ! CIRCUIT o o oy 839

832 wn spc T T ] over

PUC i
PMC
RFC
840

Yagasaki, top Figure 17 (annotated).
Furthermore, the MPEG-2 standard explicitly states that when “the
encoder...skip[s] one or more frames, “[t]his action is indicated by a discontinuity
in the value of temporal reference for the next picture.” MPEG-2, 150. A

POSITA would have thus understood that Yagasaki, which discusses its invention

13 During prosecution (supra §IV.C), the applicant admitted that Apostolopoulos
discloses ‘“‘discontinuities of numbering[.]” EX-1002, 2100, 2435 (repeating
admission). For this element, the Examiner identified disclosure in Apostolopoulos
describing a sequence of video frames that has been separated into subsequences of
even frames and odd frames, with no indication that the frames are expressly
numbered. EX-1002, 1831 (citing Apostolopoulos, 7:9-37), 2128 (same). Yagasaki

discloses more than Apostolopoulos for this element. Havlicek, 4100.
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in the context of MPEG (Yagasaki, 2:47-63), operates in the same way. Havlicek,
199.

Thus, Yagasaki teaches decoding from the coded signal (“decoding from the
compressed video sequence”) a skip-picture flag (“an indication”) informing an
intentional discontinuity of temporal reference codes (“informing an intentional
discontinuity of numbering”) of the stored decoded pictures (“the image frames™).
Havlicek, q101.

(iii) 1[b]: “configuring, in response to the indication, the buffer
memory to provide a number of image frames

corresponding to at least one discontinuity in the
numbering of the image frames; and”

Yagasaki discloses or renders obvious 1[b]. Havlicek, q9102-106. As
discussed supra §VII.A.1.a(ii), in response to a skip-picture flag (“an indication”;
1[a]), Yagasaki’s system “provide[s] the picture indicated by the reference picture
code as a picture of the decoder output signal VO1.” Yagasaki, 15:10-11, Figure 14;
see also id., 15:12-67,19:38-65, Figures 15-16,21. As discussed below, “the picture

99 ¢¢

indicated by the reference picture code” “correspond[s] to at least one discontinuity
in the numbering of the image frames” because it replaces the eliminated skip
picture. Furthermore, Yagasaki teaches decoder 843 “configuring” field memories

1207 through 1210 (“the buffer memory”) to provide the picture in response to the

skip-picture flag, as described in the *134 patent and recited in 1[b].

- 30 -



U.S. Patent No. 8,204,134
IPR2024-00725

As discussed for 1[a], during the decoding process, decoder 843 extracts inter
alia the skip-picture flag and the reference picture code from decoder input signal
VD3. Yagasaki, 14:39-44, 17:9-16, 19:38-43, Figures 14, 17. Specifically, variable-
length decoder 1202, shaded blue in Figure 14 of Yagasaki (below), “extracts the
reference picture code RFD [annotated orange] and the skip picture flag SPD
[annotated pink].” Yagasaki, 15:7-8. When the skip-picture flag “indicates a skip
picture, [it] causes the selector 1206 [shaded yellow] to provide the picture indicated
by the reference picture code as a picture of the decoder output signal VOI1.”

Yagasaki, 15:8-11.
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decoder input signal VD3 decoder output signal VO1
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skip-picture flag SPD

Yagasaki, Figure 14 (annotated).

The process by which selector 1206 provides the picture indicated by the
reference picture code as a picture of the decoder output signal VOI is described in
greater detail with relation to Figure 21 (below). Decoder 843 (annotated blue)
transmits infer alia skip-picture flag SPD (annotated pink) and reference picture
code RFD (annotated orange)' to field sequence exchanging and scan converting
circuit 844 (shaded red) after extraction from decoder input signal VD3. Yagasaki,

19:38-63; Havlicek, 9103. “In responsel[,]...field sequence exchanging and scan

4 Like Figure 17, supra note 12, Yagasaki’s Figure 21 mislabels reference picture

code RFD as PFD. Havlicek, §70.
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converting circuit 844 feeds readout addresses [annotated green] to the field memory
set 252 [annotated lime green] with selector in the decoder 843[.]” Yagasaki, 19:55-
61. Field memory set 252 comprises field memories 1207 through 1210 (shaded
purple) and selector 1206 (shaded yellow). Yagasaki, 19:63-65, Figure 14. Selector
1206 “read[s] out the [decoded picture]...indicated by each readout address,” i.e.,
“the picture indicated by the reference picture code,” “as a picture of the decoder

output signal VO1.” See Yagasaki, 19:61-63; see also id., 15:7-11, Figure 14;

Havlicek, 9104.
readout address
decoder 843 field sequence exchanging and
\ scan converting circuit 844
25{2 Co 2! !
’ | 3 TEMPORAL-
w ADDRFSS ADDRESs | _REFERENCE

CONTROLLER

FIELD

el T

1
' PFD PMD PUD SPD i

skip-picture flag SPD

Yagasaki, Figure 21 (annotated).
In sum, in response to the skip-picture flag, variable-length decoder 1202
causes field memories 1207 through 1210 to provide a picture—indicated by a
reference picture code—to decoder output signal VO1. Yagasaki, 15:7-11, 19:38-

65, Figures 14, 21. The reference picture code “indicates, when the picture is a skip
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picture, the picture that is to be used as the reference picture for reproducing the skip
picture.” Yagasaki, 16:29-31. The picture indicated by the reference picture code
is thus “a number of image frames,” i.e., one frame. The picture indicated by the
reference picture code further corresponds to the skip picture (“at least one
discontinuity in the numbering of the image frames”, 1[a]) because it
“replace[s]...the skip picture[]...eliminated in the coding process.” See Yagasaki,
15:12-14; Havlicek, q105.

Yagasaki thus teaches, in response to the skip-picture flag (“the indication™),
causing field memories 1207 through 1210 (“configuring...the buffer memory”) to
provide a picture (“a number of image frames™) to replace the skipped picture
(“corresponding to [the] discontinuity”). Havlicek, 4106.

(iv) 1[c]: “using the image frames in the buffer memory in the
decoding process.”

Yagasaki discloses or renders obvious 1[c]. Havlicek, §107. As discussed for
1[b], Yagasaki’s “reference picture code...indicates...the picture that is to be used
as the reference picture for reproducing the skip picture.” Yagasaki, 16:29-31.
When decoder 843 encounters a skip-picture flag, the picture indicated by the
reference picture code is read out from field memories 1207 through 1210 to the
decoding apparatus’s output signal. Yagasaki, 19:55-65, Figure 21; see also id.,

15:7-11, Figure 14. A POSITA would have understood that the picture indicated by
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the reference picture code is “used in the decoding process” of Yagasaki because
decoder 843 utilizes the picture to bypass the computational overhead associated
with generating a motion-compensated picture, which allows for efficient handling
of skip-picture scenarios during the decoding process. Yagasaki, 14:54-15:16,
Figure 17; Havlicek, §107. Yagasaki thus teaches “using the image frames in the
buffer memory in the decoding process.” Havlicek, §107.
b. Claim 2: “A method according to claim 1, further comprising
using the number of image frames in the buffer memory in
place of image frames that do not exist at a decoder due to the

at least one discontinuity in the numbering of the image
frames.”

Yagasaki discloses or renders obvious the additional limitations of this claim.
Havlicek, 9108. As discussed for 1[b], in response to the skip-picture flag, decoder
843 configures field memories 1207 through 1210 to read out a picture indicated by
reference picture code, which is a “number of image frames in the buffer memory.”
Yagasaki, 16:29-31, 19:55-63. For the reasons discussed for 1[a], the skip-picture
flags in Yagasaki correspond to pictures eliminated by the encoder, which are thus
“image frames that do not exist at a decoder.” Yagasaki, 3:18-24, 18:28-32. For
the reasons discussed for 1[b], Yagasaki teaches “using” the picture indicated by
reference picture code “in place of” the eliminated picture because the picture
indicated by reference picture code is copied to the decoder output signal to replace

the eliminated picture. Yagasaki, 15:7-11, 19:55-65, Figures 14, 21. Yagasaki
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further teaches that the “using” occurs “due to the at least one discontinuity in the
numbering of the image frames” because it is performed in response to detection of
a skip-picture flag (i.e., an eliminated skip picture), which is the cause of the
“discontinuity [in the] numbering of the image frames” for the reasons discussed in
1[a]. Yagasaki, 15:7-11; Havlicek, q108.

c. Claim 3: “A method according to claim 1, wherein the number

of image frames in the buffer memory are used in sliding
window buffering of image frames.”

Yagasaki discloses or renders obvious the additional limitations of this claim.
Havlicek, 99109-115. As discussed for 1[pre], during the decoding process,
Yagasaki’s decoder 843 sequentially stores decoded pictures of input signal VD3 in
field memories 1207 through 1210. Yagasaki, 14:54-67, 19:38-65, Figures 14, 21.
A POSITA would have understood field memories 1207 through 1210 to have a
limited capacity because the decoding process only requires storage of a limited
number of frames of the entire video stream at a given time. Havlicek, §9109-110.
A POSITA would have further understood field memories 1207 through 1210 to
comprise the most recent decoded pictures of input signal VD3 because the field
memories are specifically intended for temporarily holding decoded reference
frames for motion compensation. Havlicek, §111. Finally, a POSITA would have
known that the decoder’s buffer must be synchronized with the encoder’s buffer.

Havlicek, q112-113.
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By 2002, buffers having such characteristics were known as “sliding window”
buffers and their benefits were well known. See Wiegand, 8:12-26 (sliding window
approach “speed[s] up the motion estimation™), 13:16-23 (sliding window
“improves prediction efficiency of...frame selection™); see also id., 11:62-12:4;
Riley, 62-63; Long-Term, Abstract, 3; Fast-Search, 619-620; Havlicek, q113.

The *134 patent’s description of “sliding window[ing]” aligns with the widely
recognized concept of a sliding-window buffer. “In sliding windowing, M image
frames that were coded last are...[stored] in the buffer memory...in a decoded and
reconstructed form, which allows them to be used as reference images in the coding.”
EX-1001, 19:61-64. “As the coding proceeds, the image frame buffering functions
on the basis of the FIFO principle (First-In-First-Out).” EX-1001, 19:64-66. As
discussed above, a sliding window buffer was a conventional process with known
benefits that a POSITA would have applied to Yagasaki’s disclosure. Havlicek,
I114.

Thus, in Yagasaki’s system, as new pictures are decoded from input signal
VD3, they replace older pictures in field memories 1207 through 1210, such that the
oldest stored frames in the field memories are the first to be replaced by newer
frames, maintaining a continuous cycle of the most recent “M” frames, as described
in the *134 patent specification regarding “sliding windowing” and as recited in this

claim regarding “sliding window buffering.” Havlicek, §115.
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d. Claim 4: “A method according to claim 1, further comprising
continuing the entering of the image frames comprised by the
compressed video sequence into the buffer memory from a
correct image frame number after the buffer memory has been
configured to provide the number of image frames

corresponding to the at least one discontinuity in the
numbering of the image frames.”

Yagasaki discloses or renders obvious the additional limitations of this claim.
Havlicek, 9116-118. As discussed for 1[b], when decoder 843 encounters a skip-
picture flag, field memories 1207 through 1210 provide a decoded picture
corresponding to a reference picture code associated with the skip-picture flag (“the
buffer memory has been configured to provide the number of image frames
corresponding to the at least one discontinuity in the numbering of the image
frames”). Yagasaki, 15:7-11, 19:55-63. Yagasaki further teaches that when a skip-
picture flag is not encountered,'® decoder 843 decodes and stores the resulting
picture into field memories 1207 through 1210. Yagasaki, 14:54-67, Figure 14. As
discussed for 1[a], each picture stored in field memories 1207 through 1210 is
associated with a temporal reference code that represents “the display sequence of
the picture in a group of pictures (GOP)” and “is generated by incrementing a

counter by one for each consecutive picture in the coder input signal VI[.]”

15 If the skip-picture flag is encountered in successive frames, then for each such

frame, Yagasaki’s system operates as described for 1[b]. Havlicek, 99102-106.
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Yagasaki, 19:21-26; Havlicek, 117. The temporal reference code thus corresponds
to the “correct image frame number” of the picture stored in field memories 1207
through 1210. Havlicek, §117.

Accordingly, when a skip-picture flag is immediately followed by a picture
without a skip-picture flag, Yagasaki “continufes] the entering of the image frames
comprised by the compressed video sequence into the buffer memory from a correct
image frame number after the buffer memory has been configured to provide the
number of image frames corresponding to the at least one discontinuity in the
numbering of the image frames,” as recited by this claim. Havlicek, §118.

e. Claim S: “A method according to claim 1, further comprising
entering into the buffer memory a number of filler frames

corresponding to the at least one discontinuity in the
numbering of the image frames.”

Yagasaki discloses or renders obvious the additional limitations of this claim.
Havlicek, q9119-123. Figure 15 of Yagasaki, below, illustrates duplication in the
decoder of skip-picture P4 (shaded red) that is a P-picture. Yagasaki, 6:35-37,
15:12-17. Yagasaki explains that “if the frame P4, a P-picture, ...is a skip picture,
its reference frame being the frame P2 [shaded blue], the frame P4 is reproduced by
copying the frame P2.” Yagasaki, 15:24-27. If, on the other hand, “the reference
frame for the frame P4 is the frame 10 [shaded green], the frame P4 is reproduced by

copying the frame 10.” Yagasaki, 15:27-29.
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FRAME COPYING

Yagasaki, Figure 15 (annotated).

As discussed supra §VII.A.1.b(1), during encoding, Yagasaki teaches
“calculat[ing] the pixel-by-pixel difference between the current picture and plural
other pictures in the video signal” and “generating a reference picture code RFC
indicating the other picture as the reference picture for reproducing the skip picture”
when the current picture and another picture “exhibit[] little or no change.”
Yagasaki, 17:51-18:17, Figure 18; see also id., Abstract; Havlicek, §120. A POSITA
would have understood that in the Figure 15 example, when reproducing skip-picture
P4, the decoder of Yagasaki copies reference frame P2 (or 10) into the buffer
position of P4 because P4 might later serve as a reference for another picture in the
sequence and P2/10 could be overwritten by newer frames due to the sliding window
mechanism. Havlicek, §4120-121.

The *134 patent does not expressly define “filler frames.” See EX-1001, 4:54-

59, 20:34-56; Havlicek, §122. A POSITA would have understood reference frame
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P2/I0O to be a filler frame because it “fills” the gap left by eliminated skip-picture
P4. Havlicek, §122.

Accordingly, Yagasaki discloses “entering into the buffer memory a number
of filler frames corresponding to the at least one discontinuity in the numbering of
the image frames.” Havlicek, §123.

3. Claims 9-12
a. Independent Claim 9

Claim 9 is substantively the same as claim 1, except it is written in terms of
“[a] video decoder for decoding a compressed video sequence, the video decoder
being connected to a buffer memory wherein image frames are entered in connection
with the decoding.” Havlicek, §124.

(i) 9[pre]: “A video decoder for decoding a compressed video
sequence, the video decoder being connected to a buffer

memory wherein image frames are entered in connection
with the decoding, the video decoder being configured to”

To the extent limiting, Yagasaki discloses or renders obvious 9[pre].
Havlicek, q9125-126. As discussed for 1[pre], Yagasaki teaches “decoding a
compressed video sequence.” Yagasaki also teaches the additional elements of
9[pre]. For example, Yagasaki discloses decoder 843 “decod[ing] the picture signal
in the decoder input signal VD3 to provide the decoding apparatus output signal
VO.” Yagasaki, 17:20-22. Yagasaki’s decoder 843 therefore teaches “/aj video

decoder for decoding a compressed video sequence.” Havlicek, §125.
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Yagasaki further discloses decoder 843 “being connected to” field memories
1207 through 1210, which corresponds to the claimed “buffer memory,” as discussed
for 1[pre]. Decoder 843 encompasses field memories 1207 to 1210, i.e., field
memories 1207 through 1210 are contained within decoder 843. Yagasaki, 19:38-
65, Figure 21; see also id., 14:54-15:11, Figure 14. Decoder 843 is therefore
“connected to” field memories 1207 to 1210. Havlicek, 4126.
(ii) 9[a]: “decode from the compressed video sequence an

indication informing an intentional discontinuity of
numbering of the image frames;”

Yagasaki discloses or renders obvious 9[a]. Havlicek, §127. As discussed for
1[a], Yagasaki teaches “decoding from the compressed video sequence an indication
informing an intentional discontinuity of numbering of the image frames.” Y agasaki
also teaches the additional elements of 9[a]. For example, Yagasaki teaches decoder
843 decoding the skip-picture flag from the coded signal. Yagasaki, 14:39-44,
Figure 14; see also id., 13:33-35. Yagasaki’s decoder 843 is therefore configured to
practice 9[a]. Havlicek, §127.

(iii) 9[b]: “configure, in response to the indication, the buffer
memory to provide a number of image frames

corresponding to at least one discontinuity in the
numbering of the image frames; and”

Yagasaki discloses or renders obvious 9[b]. Havlicek, 4128. As discussed

for 1[b], Yagasaki teaches “configuring, in response to the indication, the buffer
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memory to provide a number of image frames corresponding to at least one
discontinuity in the numbering of the image frames.” Yagasaki also teaches the
additional elements of 9[b]. For example, Yagasaki teaches variable-length decoder
1202 of decoder 843 configuring, in response to the skip-picture flag, field memories
1207 through 1210 to provide a picture indicated by a reference picture code as a
picture of decoder output signal VO1. Yagasaki, 15:7-11, 19:38-65, Figures 14, 21.
Yagasaki’s decoder 843 is therefore configured to practice 9[b]. Havlicek, §128.

(iv) 9[c]: “use the image frames in the buffer memory in the
decoding process.”

Yagasaki discloses or renders obvious 9[c]. Havlicek, §129. As discussed for
1[c], Yagasaki teaches “using the image frames in the buffer memory in the decoding
process.” Yagasaki also teaches the additional elements of 9[c]. For example,
Yagasaki teaches that decoder 843 uses the picture indicated by the reference picture
code in the decoding process. Yagasaki, 14:54-15:16, Figure 17. Yagasaki’s
decoder 843 is therefore configured to practice 9[c]. Havlicek, §129.
b.  Claim 10: “A video decoder according to claim 9, wherein the
video decoder is further configured to use the number of image
frames in the buffer memory in place of image frames that do

not exist at a decoder due to the at least one discontinuity in
the numbering of the image frames.”

Yagasaki discloses or renders obvious the additional limitations of this claim.

Havlicek, 9130. As discussed for claim 2, supra §VII.A.2.b, the decoded pictures
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addressed by reference picture code are copied to the decoder output signal to replace
skipped pictures that do not exist at decoder 843 (“us/ed] ...in place of image frames
that do not exist at a decoder™). Yagasaki discloses that decoder 843 copies the
reference picture to the decoder output signal. Yagasaki, 19:38-65, Figure 21;
Yagasaki’s decoder 843 is therefore configured to practice this claim. Havlicek,
q130.

c. Claim 11: “A video decoder according to claim 9, wherein the

number of image frames in the buffer memory are used in
sliding window buffering of image frames.”

Yagasaki discloses or renders obvious the additional limitations of this claim
for the reasons discussed for claim 3. Havlicek, §131.

d. Claim 12: “A video decoder according to claim 9, wherein the
video decoder is further configured to continue the entering of
the image frames comprised by the compressed video sequence
into the buffer memory from a correct image frame number
after the buffer memory has been configured to provide the

number of image frames corresponding to the at least one
discontinuity in the numbering of the image frames.”

Yagasaki discloses or renders obvious the additional limitations of this claim.
Havlicek, 4132. As discussed for claim 4, supra §VII.A.2.c, when a skip-picture
flag is not encountered immediately after one has been encountered, decoder 843
decodes and stores the resulting picture into field memories 1207 through 1210 from

a correct temporal reference number. Yagasaki, 14:54-67, 19:38-65, Figures 14,
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21. Yagasaki’s decoder 843 is therefore configured to practice this claim. Havlicek,
q132.

4. Claims 16-19
a. Independent Claim 16

Claim 16 is substantively the same as claim 1, except that it is written in terms
of “/a] computer program product, stored on a non-transitory computer readable
medium and executable in a data processing device, for decoding a compressed
video sequence.” Havlicek, 9133.

(i) 16[pre]: “A computer program product, stored on a non-
transitory computer readable medium and executable in a
data processing device, for decoding a compressed video
sequence, image frames of said video sequence being

entered into a buffer memory in connection with the
decoding, the computer program product comprising:”

To the extent limiting, Yagasaki discloses or renders obvious 16[pre].
Havlicek, 49134-137. As discussed for 9[pre], Yagasaki teaches decoder 843 “for
decoding a compressed video sequence.” A POSITA would have found it obvious
to implement decoder 843 as “/a] computer program product, stored on a non-
transitory computer readable medium and executable in a data processing device.”
Havlicek, 9134. Software-implemented decoders were well understood and
recognized for their cost efficiency before the earliest priority date of the *134 patent.
Havlicek, 949134-135. For example, C-Cube’s CL480PC MPEG-1 audio/video

decoder decoded video using a combination of processors. EX-1020, 3. One of the
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CL480PC’s processors used “microcode” stored in a DRAM that was loaded into
on-chip memory. EX-1020, 3. A POSITA would have understood that this
microcode was “a computer program product...executable in a data processing
device, for decoding a compressed video sequence” and that the DRAM on which it
was stored was “a non-transitory computer readable medium.” Havlicek, 134.
Moreover, a POSITA would have understood the configuration of C-Cube’s
CL480PC to be a common and obvious configuration existing in the art before the
earliest priority date of the *134 patent. Havlicek, §134.

A POSITA would have also found it obvious and been motivated to
implement decoder 843 as “a computer program product” stored on a personal
computer. Havlicek, q136. For example, U.S. Patent No. 7,263,270, filed on
November 25, 2000, teaches implementing an MPEG-1 video decoder on software
stored in memory and executed using a processor. See Lapstun, 6:59-65, 7:53-58.
Likewise, in 1995, engineers documented an entry-level enterprise workstation that
could “achieve[] real-time MPEG-1...video decompression via software running on
a general-purpose processor.” EX-1021, 60. A POSITA would have understood
that this software was “a computer program product” that would have been “stored
on a non-transitory computer readable medium and executable in a data processing
device.” Havlicek, 136. As another example, in 1993, engineers implemented a

decoder in 12,000 lines of C code using the X Windowing System (EX-1022, 3)
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which a POSITA would have understood to comprise a computer program product,
stored on a non-transitory computer readable medium and executable in a data
processing device. Havlicek, 136.

Accordingly, a POSITA would have found it obvious and would have been
motivated to implement decoder 843 as “a computer program product, stored on a
non-transitory computer readable medium and executable in a data processing
device, for decoding a compressed video sequence.” Havlicek, §137.

(i) 16][a]: “a computer program code for decoding from the
compressed video sequence an indication informing an

intentional discontinuity of numbering of the image
frames;”

This limitation is substantively identical to 1[a], except that it is directed to “a
computer program code for” decoding an indication. As explained for 1[a],
Yagasaki teaches “decoding from the compressed video sequence an indication
informing an intentional discontinuity of numbering of the image frames.” And as
explained for 16[pre], it would have been obvious to a POSITA to carry out the
recited step using “a computer program code.” Y agasaki therefore renders obvious

16[a]. Havlicek, §138.
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(iii) 16[b]: “a computer program code for configuring, in
response to the indication, the buffer memory to provide a

number of image frames corresponding to at least one
discontinuity in the numbering of the image frames; and”

This limitation is substantively identical to 1[b], except that it is directed to “a
computer program code for” configuring, in response to the indication, the buffer
memory. As explained for 1[b], Yagasaki teaches “configuring, in response to the
indication, the buffer memory to provide a number of image frames corresponding
to at least one discontinuity in the numbering of the image frames.” And as
explained for 16[pre], it would have been obvious to a POSITA to carry out the
recited step using “a computer program code.” Y agasaki therefore renders obvious
16[b]. Havlicek, 4139.

(iv) 16]c]: “a computer program code for including the image
frames in the buffer memory in the decoding process.”

This limitation is substantively identical to 1[c], except that it is directed to “a
computer program code for” including the image frames. As explained for 1[c],
Yagasaki teaches “using the image frames in the buffer memory in the decoding
process.” A POSITA would have understood “including the image frames...in the
decoding process” to be subsumed within “using the image frames...in the decoding
process”—and therefore taught by Yagasaki for the reasons discussed for 1[c]—
because “image frames” cannot be “us/ed] ...in the decoding process” if they are not

“includ[ed]...in the decoding process.” Havlicek, 4140. And as explained for
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16[pre], it would have been obvious to a POSITA to carry out the recited step using
“a computer program code.” Yagasaki therefore renders obvious 16[c]. Havlicek,
q140.

b. Claim 17: “A computer program product according to claim
16, the computer program product further comprising: a
computer program code for including the number of image
frames in the buffer memory in place of image frames that do
not exist at a decoder due to the at least one discontinuity in
the numbering of the image frames.”

This claim is substantively identical to claim 2, except that it is directed to
“la] computer program product...comprising[]...a computer program code for”
including the image frames. As explained for claim 2, Yagasaki teaches “using the
number of image frames in the buffer memory in place of image frames that do not
exist at a decoder due to the at least one discontinuity in the numbering of the image
frames.” And as explained for 16[pre], it would have been obvious to a POSITA to

2

carry out the recited step using “a computer program code.” Y agasaki therefore

renders obvious this claim. Havlicek, q141.

c. Claim 18: “A computer program product according to claim
16, the computer program product further comprising a
computer program code for using the number of image frames
in the buffer memory in sliding window buffering of image
frames.”

This claim is substantively identical to claim 3, except that it is directed to

“la] computer program product...comprising a computer program code for” using

- 49 -



U.S. Patent No. 8,204,134
IPR2024-00725

the number of image frames in the buffer memory in sliding window buffering of
image frames. As explained for claim 3, Yagasaki teaches “wherein the number of
image frames in the buffer memory are used in sliding window buffering of image
frames.” And as explained for 16[pre], it would have been obvious to a POSITA to

b

carry out the recited step using “a computer program code.” Yagasaki therefore
renders obvious this claim. Havlicek, §142.
d. Claim 19: “A computer program product according to claim
16, the computer program product further comprising a
computer program code for continuing the entering of the
image frames comprised by the compressed video sequence
into the buffer memory from a correct image frame number
after the buffer memory has been configured to provide the

number of image frames corresponding to the at least one
discontinuity in the numbering of the image frames.”

This claim is substantively identical to claim 4, except that it is directed to
“la] computer program product...comprising[]...a computer program code for”
continuing the entering of the image frames. As explained for claim 4, Yagasaki
teaches “continuing the entering of the image frames comprised by the compressed
video sequence into the buffer memory from a correct image frame number after the
buffer memory has been configured to provide the number of image frames
corresponding to the at least one discontinuity in the numbering of the image

frames.” And as explained for 16[pre], it would have been obvious to a POSITA to
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carry out the recited step using “a computer program code.” Yagasaki therefore
renders obvious this claim. Havlicek, 4143.

B.  Ground 2: Yagasaki and Oliver Render Obvious Dependent Claims
5,7,13, 15, 20, and 22

1. Oliver

Oliver relates to a method of handling “data underrun” by providing “filler
frames” during decoding in place of missing frames. Oliver, Abstract, 2:45-63, 3:25-
28, 3:45-49, 4:52-55; Havlicek, 4972-75. Data underrun occurs when a buffer is fed
with data at a lower speed than the data is being read from the buffer. See Oliver,
2:45-51, 5:66-6:8; Havlicek, 472. “A filler frame is defined...as a frame inserted
into a stream of data frames to compensate for lack of reception of one or more
frames in the transmission.” Oliver, 4:52-55. Oliver’s method substitutes filler
frames—which ‘“have little or no impact on the system”—for frames expected in,
but absent from, the decoder’s buffer memory. Oliver, 4:55-56; see also id., 3:30-
45.

Figure 2, below, illustrates modem 12 in an embodiment. Oliver, 3:56-59,
4:64-65. Controller 24 receives a series of “compressed...frames[] ...and provide[s]
the data frames to a vocoder 28 for decoding. Oliver, 5:17-20, 5:48-51. Vocoder
28 “may comprise any device which decodes encoded data, such as [an] MPEG

video decoder.” Oliver, 9:31-32; see also id., 4:47-52 (“[ T]he present invention...is
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applicable to any digital data which is transferred in frames, such as video data[.]”).
“[M]emory [30] comprises two or more buffers [32] for buffering frames” “before

being provided to the vocoder 28.” Oliver, 6:9-17.

communication ] ] T
line 14 data pump 20
«
asynchronous :
serial port 22 ‘J ——]
— T frame buffer |
l 32a
e@wchronoi; frame buffer |
serial port 26 | | 32b ) ‘
25 | controller &I
r Y :
36 ~ . memory 30
clock 38
! haqc:isset N ‘
- modem 12
: vocoder 28

Oliver, Figure 2.

“[Clontroller 24 retriev[es] frames from the buffers 32 and provid[es] the
frames to the vocoder 28 in a manner which handles data underrun[.]” Oliver, 8:13-
17. Specifically, “controller 24...handle[s] data underrun of [received] frames...by
providing filler frames, preferably either ‘quiet’ frames or repeat frames[.]” Oliver,
5:27-30. During operation, “controller 24 maintains a [memory pointer] to...a [next]
data frame...to provide to the vocoder 28.” Oliver, 8:17-23; Havlicek, §75. Upon
receipt of a frame, “controller 24 determines if [frame buffers 32] has a valid
frame[.]” Oliver, 8:45-47. “If the next data frame [in the series of data frames] has

not been received, the method provides a filler frame| ...]to the decoder.” Oliver,
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3:32-36, 8:52-55. The method “repeatedly performs these steps for each of the data
frames in the series of frames.” Oliver, Abstract.
2. Claim 5: “A method according to claim 1, further comprising
entering into the buffer memory a number of filler frames

corresponding to the at least one discontinuity in the numbering
of the image frames.”

As discussed for claim 5 in Ground 1, supra §VII.A.2.e, a POSITA would
have understood that Yagasaki discloses, in response to the skip-picture flag,
copying into field memories 1207 through 1210 (“entering into the buffer memory”)
the picture indicated by the reference picture code (“a number of filler frames”) to
provide a picture (“a number of image frames™) to replace the skipped picture
(“corresponding to the at least one discontinuity in the numbering of the image
frames”). Havlicek, q144.

In the alternative, the Yagasaki-Oliver combination renders obvious the
additional limitations of this claim. Havlicek, q4[145-154. Yagasaki teaches that
“the coding apparatus output signal VCI may be broadcast using a suitable broadcast
system, cable distribution system, telephone system, etc.” Yagasaki, 21:34-40. A
POSITA would have understood that broadcast, cable, and telephone systems circa
2002 were susceptible to transmission errors that led to dropped frames, which
reduced performance. See Riley, 4 (“A communication network offers a particular

quality of service...to traffic transmitted through the network....Decoded video
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frames must be presented to the viewer at a constant rate, and if a particular frame is
delayed too long then it cannot be displayed and is ‘lost.” Errors and losses have a
particularly severe effect on the quality of decoded video.”); Girod, 1:60-63
(“Transmission errors cause different results of the decoding process at encoder and
decoder, thereby leading to differently and inconsistently reconstructed frames.”);
Havlicek, q145. A POSITA would have thus been motivated to improve the system
of Yagasaki by implementing error-correction techniques to minimize the impact of
dropped frames. Havlicek, q145.

Oliver provides such an error-correction technique. Oliver teaches ‘“an
improved method and system for handling underrun...of digital data frames”—e.g.,
MPEG video frames—in a communications system, for example, a telephone
system. Oliver, 2:61-63, 4:47-52, 9:31-32; see also id., Abstract, 2:45-61. When
data underrun occurs, the decoder attempts to access data frames that are not
available because they have not been received. See Oliver, 2:31-3:7, 5:66-6:8;
Havlicek, 9972, 146. In that scenario, “the method [of Oliver] provides a filler
frame[]...to the decoder.” Oliver, 3:30-35. Oliver’s filler frame therefore
“compensate[s] for lack of reception of one or more frames in the transmission.”
Oliver, 4:52-55.

A POSITA would have understood that incorporating this teaching of Oliver

into Yagasaki’s decoder would prevent attempted accesses of reference pictures
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missing due to transmission errors, which could compromise the stability, security,
and performance of Yagasaki’s system. Havlicek, §147. As Dr. Havlicek explains,
leveraging “temporal redundancy” between image frames is a common technique
used in compression schemes. Havlicek, 433. The resulting dependencies means
that a frame incorrectly reconstructed due to a missing reference frame can propagate
to subsequent frames that are predicted from it, perpetuating distortion in the video
across a plurality of frames and degrading the viewing experience. See Riley, 4
(“Video coding schemes achieve compression by removing redundant information
from the video data, which means that all of the coded data is significant and hence
a transmission error is likely to have a significant impact on video quality.”). A
POSITA would have understood that filler frames, as taught in Oliver, were a known
solution to this problem. Havlicek, §148.

Oliver’s controller 24 provides a filler frame in place of a frame that does not

exist in frame buffers 32.'® Oliver, 3:32-36, 8:45-55. In the context of an audio

16" Although the frames stored in Oliver’s frame buffers 32 are compressed, a
POSITA would have understood that Oliver’s teachings are applicable to Yagasaki’s
field memories 1207 through 1210, which store decoded frames, because the

essential role of buffering does not change with the data state (compressed or

-55 -



U.S. Patent No. 8,204,134
IPR2024-00725

application, Oliver explains that the filler frame can be “[a] ‘quiet frame’...in which
sound is essentially absent,” i.e., “a frame in which the volume parameter...has been
assigned a zero value.” Oliver, 7:53-60, 7:61-63. In Oliver’s video application
embodiment (Oliver, 4:47-52, 9:31-32), a POSITA would have understood that a
filler frame could similarly be generated by assigning all pixel values of the frame
to the same value, the choice of which would dictate the color of the frame, e.g.,
monochromatic, neutrally colored without distracting elements. Havlicek, §148.

Implementing the above functionality of controller 24 of Oliver in Yagasaki’s
system would ensure that if decoder 843 attempts to access a reference picture lost
during transmission, a filler frame would be provided in lieu of the missing reference
picture in the same manner as Yagasaki’s reference pictures. Havlicek, §149. A
POSITA would have been motivated to make this combination to enhance system
stability and reduce the risk of crashes by preventing decoder 843 from encountering
unexpected conditions due to missing data. Havlicek, 4149.

Oliver’s Figure 2 and Yagasaki’s Figure 21 illustrate the proposed
combination below. “[C]Jontroller 24 [annotated red]...provid[es] filler frames to

the vocoder 28 when a data underrun condition occurs,” i.e., when the system

decoded) and buffer memories are therefore agnostic to the type of data they store.

Havlicek, 9148.
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attempts to access a picture from frame memories 32 (annotated purple) that does
not exist. Oliver, 6:45-50. In the combined system, if decoder 843 attempts to access
a missing reference picture from field memories 1207 through 1210 (shaded purple),
selector 1206 [also annotated red] provides a filler frame to the decoder output
signal. Havlicek, §150. A POSITA would have found it obvious to store the filler
frame in field memories 1207 through 1210 so that the filler frame is read out in

precisely the same manner as a reference picture. Havlicek, §150.

communication [
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- Oliver, Figure 2
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' TEMPORAL-
ADDRESS REFERENCE
fe—o0
H CONTROLLER

FIELD

Yagasaki, Figure 21 MEMORY |SELECTOR L i l l

3 PFD PMD PUD SPD
844

os
Yagasaki, Figure 21 and Oliver, Figure 2 (annotated).

A POSITA would have found it obvious to incorporate Oliver’s method of

swapping a filler frame for a nonexistent buffer frame into Yagasaki’s decoder 843.

Havlicek, §151. A POSITA would have first recognized that Yagasaki and Oliver

are combinable because both are directed to coding/decoding of data frames (e.g., in

-57 -



U.S. Patent No. 8,204,134
IPR2024-00725

video). Yagasaki, Abstract, 1:8-12; Oliver, 4:47-52, 9:31-32; Havlicek, §151; KSR,
Int’l Co. v. Teleflex, Inc., 550 U.S. 398, 418 (2007).

Further, a POSITA would have recognized that the combination merely uses
a known technique (implementing buffer memory management in a decoder using
filler frames, as taught by Oliver) to improve a similar known device (Yagasaki’s
decoder 843) in the same way (providing buffered frames as pictures of the output
signal). Havlicek, 4152. A POSITA would have further recognized that the
proposed combination applies a known technique (Oliver’s use of filler frames for
decoder buffer memory management) to a known device ready for improvement
(Yagasaki’s decoder 843) to yield predictable results (a decoder buffer memory
having increased error resilience). Havlicek, 153; KSR, 550 U.S. at 417.

A POSITA would have had a reasonable expectation of success in making the
combination. A POSITA could have easily modified Yagasaki’s decoder 843 to
enable the provision of the filler frames disclosed in Oliver. Havlicek, §154. For
example, a filler frame could be stored in field memories 1207 through 1210 for
retrieval via readout address. Havlicek, q154. Alternatively, the filler frame could
be generated on-the-fly by predictor 1211, allowing for additional flexibility.
Havlicek, q154. Either modification would have been trivial for a POSITA at the

relevant time. Havlicek, q154.
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3. Claim 7: “A method according to claim 1, wherein configuring the
buffer memory to provide a number of image frames
corresponding to the at least one discontinuity in the numbering

of the image frames is carried out by memory indications,
whereby no data is entered into the buffer memory.”

The Yagasaki-Oliver combination renders obvious the additional limitations
of this claim. Havlicek, §4155-160. As discussed for claim 5 in Ground 2, supra
§VIIL.B.2, in the combined system, Oliver’s filler frame is provided in place of frames
missing at decoder 843. A POSITA would have understood that an efficient way of
incorporating Oliver’s teaching into Yagasaki’s decoder 843 is with “pointers,”
which are identifiers that indicate the locations of data in memory.!” Havlicek,
9155-156. Oliver teaches the use of pointers to indicate different buffer memories.
E.g., Oliver, 6:59-65. Using a pointer to reference a filler frame would have been
an obvious modification that would have reduced memory usage in the buffer by
referencing a pre-defined filler frame stored once, avoiding the need to insert an
additional filler frame for each missing frame. Havlicek, 9157-158. Furthermore,
a POSITA would have recognized that the filler frame could be stored independently
of the sliding window, ensuring that it remains available and is not discarded.

Havlicek, 9159.

17" Although the ’134 patent does not expressly define “memory indications,” a

POSITA would have understood them to be pointers. Havlicek, q4155-157.
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A POSITA would have understood this operation to be compatible with
Yagasaki’s system. As discussed in 1[b], Yagasaki teaches configuring field
memories 1207 through 1210 to provide pictures “indicated by each readout
address.” Yagasaki, 19:44-65, Figure 21. The *134 patent specification describes
the use of “memory indicators” wherein “no data is preferably entered into the buffer
memory, but memory management is used merely to store a reference to a generic
‘invalid’ frame.” EX-1001, 20:43-45. A POSITA would have understood
Yagasaki’s readout addresses to be “memory indications” because they are
references to specific locations in buffer memory where data is stored to be read out
for processing or display. See Yagasaki, 19:55-65, Figure 21; see also id., 14:27-
31, Figure 12; EX-1001, 4:60-64, 20:34-56; Havlicek, 160.

4. Claim 13: “A video decoder according to claim 9, wherein the

video decoder is further configured to enter into the buffer

memory a number of filler frames corresponding to the at least
one discontinuity in the numbering of the image frames.”

The Yagasaki-Oliver combination renders obvious the additional limitations
of this claim for the reasons discussed for claim 5, Ground 2; for that claim,
Petitioner explains in the combination, Yagasaki’s decoder 843 would perform this

step. Havlicek, q161.
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Claim 15: “A video decoder according to claim 9, wherein the
video decoder is further configured to configure the buffer
memory to provide a number of image frames corresponding to
the at least one discontinuity in the numbering of the image
frames by memory indications, whereby no data is entered into
the buffer memory.”

The Yagasaki-Oliver combination renders obvious the additional limitations

of this claim for the reasons discussed for claim 7, Ground 2; for that claim,

Petitioner explains in the combination, Yagasaki’s decoder 843 would perform this

step. Havlicek, 4162.

6.

Claim 20: “A computer program product according to claim 16,
the computer program product further comprising: a computer
program code for entering into the buffer memory a number of
filler frames corresponding to the at least one discontinuity in the
numbering of the image frames.”

This claim is substantively identical to claim 5, except that it is directed to

“la] computer program product...comprising[] a computer program code for”

entering into the buffer memory a number of filler frames corresponding to the at

least one discontinuity in the numbering of the image frames. As explained for claim

5, Ground 2, the Yagasaki-Oliver combination teaches “entering into the buffer

memory a number of filler frames corresponding to the at least one discontinuity in

the numbering of the image frames.” And as explained for 16[pre], a POSITA would

have recognized that the “entering into” would be carried out by “a computer

program code” in Yagasaki. Oliver similarly discloses that “entering into” would
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be carried out by “/a] computer-readable storage medium comprising program
instructions.” Oliver, claim 22. The Yagasaki-Oliver combination therefore renders
this claim obvious. Havlicek, q163.
7. Claim 22: “A computer program product according to claim 16,
the computer program product further comprising: a computer
program code for configuring the buffer memory to provide a
number of image frames corresponding to the at least one

discontinuity in the numbering of the image frames by memory
indications, whereby no data is entered into the buffer memory.”

This claim is substantively identical to claim 7, except that it is directed to
“la] computer program product...comprising[]...a computer program code for”
configuring the buffer memory to provide a number of image frames by memory
indications. As explained for claim 7, Ground 2, the Yagasaki-Oliver combination
teaches “‘configuring the buffer memory to provide a number of image frames
corresponding to the at least one discontinuity in the numbering of the image frames
is carried out by memory indications, whereby no data is entered into the buffer
memory.” And as explained for 16[pre], a POSITA would have recognized that the
“configuring...to provide” would be carried out by “a computer program code in
Yagasaki. Oliver similarly discloses that “configuring...to provide” would be
carried out by “[/a] computer-readable storage medium comprising program
instructions.” Oliver, claim 22. The Yagasaki-Oliver combination therefore renders

this claim obvious. Havlicek, 4164.
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C. Ground 3: Yagasaki, Oliver, and Lyon Render Obvious Dependent
Claims 6, 14, and 21

1. Lyon

Yagasaki cites Lyon on its face. Yagasaki, [S6]. Lyon describes a process for
editing video signals. Lyon, Abstract, 5. Specifically, Lyon describes an editing
process during which “artificial” video frames are generated. Lyon, 5-6, 11.
Sometimes these artificial frames can include “visually disturbing artefacts” when
an editing cut juxtaposes the last field of one edited sequence with the first field of
the next sequence. Lyon, 5-6. Such frames disrupt the smooth visual flow of the
video. Lyon, 6.

Lyon explains that “steps should be taken to ensure that any [such] ‘artificial’
intermediate video frames...are identified...and processed accordingly.” Lyon, 5-
6; see also id., 11 (“[S]teps are preferably taken to ensure that a frame having fields
from either side of a cut, is not treated in the same manner as a normal decoded
frame.”); Havlicek, §976-77.

2. Claim 6: “A method according to claim 5, wherein said filler

frames are designated by an identifier indicating that the filler
frames do not belong to the compressed video sequence.”

The Yagasaki-Oliver-Lyon combination renders obvious the additional
limitations of this claim. Havlicek, §4165-172. As discussed for claim 5 in Ground
2, supra §VIL.B.2, in the Yagasaki-Oliver combination, the filler frames of Oliver

are provided in lieu of reference pictures for purposes of maintaining the stability,
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security, and performance of Yagasaki’s system. The filler frames are subsequently
provided to the output video signal or used as reference pictures, in the same manner
as Yagasaki’s reference pictures. See Yagasaki, 14:54-15:67, Figures 14-16.

As further discussed for claim 5 in Ground 2, a POSITA reading Oliver would
have found it obvious to use a filler frame in which all pixel values have been
assigned the same value, in view of Oliver’s audio embodiment and Oliver’s stated
applicability to video frames. See Oliver, 4:47-52, 7:53-63, 9:31-32. A POSITA
would have known that using the resulting frame as a reference frame to predictively
code other frames could cause visual distortions and decrease video quality.
Havlicek, 4165. A POSITA would therefore have been motivated to ensure that in
the proposed combination, filler frames are not used as reference frames for other
frames. Havlicek, §167.

Lyon provides a solution to this problem. Havlicek, §166. As discussed supra
§VIL.C.1, Lyon teaches “ensur[ing] that any ‘artificial’ intermediate video
frames...are identified as such and processed accordingly” so that such frames are
“not treated in the same manner as a normal decoded frame.” Lyon, 6, 11.
Specifically, Lyon describes a “line interpolation” algorithm that converts the
intermediate video frames between formats and explains that “since the line
interpolation algorithm assumes both fields of the intermediate video frame to

represent the same image, the application of this algorithm to a pair of fields which
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are adjacent only through the coincidence of editing, may produce visually
disturbing artefacts.” Lyon, 5-6. A POSITA would have recognized that using filler
frames that do not belong to the original video sequence as reference frames would
similarly produce “visually disturbing artefacts” in the predicted frames because
motion prediction, like the line interpolation algorithm described in Lyon, relies on
the assumption that adjacent frames are related. Havlicek, §9166-167. A POSITA
would have thus been motivated to identify the filler frames in the Yagasaki-Oliver
system because the filler frames, like the artificial frames in Lyon, should “not [be]
treated in the same manner as a normal decoded frame” because they are not part of
the original video sequence and therefore do not carry meaningful video information
for purposes of performing motion prediction. Lyon, 11; Havlicek, §166-167.
Lyon thus supplements and is entirely consistent with the disclosure in Oliver,
and a POSITA would have found it obvious to incorporate Lyon’s teaching of
identifying artificial video frames into the Yagasaki-Oliver system. Havlicek, q168.
Like Yagasaki and Oliver, Lyon is directed to coding/decoding of video data. Lyon,
1-2; Yagasaki, Abstract, 1:8-12; Oliver, 4:47-52, 9:31-32; KSR, 550 U.S. at 418.
The relied-on teaching of Lyon would operate the same in the combined system as
it does alone by indicating to the decoder when a frame does not belong to the

original video sequence and should not be used for subsequent processing. Lyon, 5-

6, 11; Havlicek, 4168.
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Lyon provides an express motivation that would have led a POSITA to modify
the Yagasaki-Oliver system: avoiding the “visually disturbing artefacts” that result
from the inclusion of inappropriate frames. Lyon, 6; Havlicek, §169. As discussed
for claim 5, it would have been obvious in the Yagasaki-Oliver combination to store
the filler frames in field memories 1207 through 1210 and provide them via selector
1206 as pictures of the output video signal in the same manner as Yagasaki’s
reference pictures. Because the filler frames would be stored in field memories 1207
through 1210 along with reference pictures used for motion prediction, a POSITA
would have recognized that a filler frame may erroneously be used as a reference
picture for motion prediction. Havlicek, §169. Differentiating filler frames from
video sequence frames would allow the decoder to ensure filler frames are not
“treated in the same manner as a normal decoded frame,” resulting in a higher quality
video signal. See Lyon, 11; Havlicek, §170. A POSITA would have understood that
incorporating Lyon’s teaching would realize this benefit in the Yagasaki-Oliver
system because the line interpolation algorithm described in Lyon is analogous to
the motion prediction used in the Yagasaki-Oliver combination and therefore the
same type of “visually disturbing artefacts™ that are avoided in Lyon would also be
avoided in the combined system. See Lyon, 5-6, 11; Yagasaki, 1:15-55, 12:6-33;

Oliver, 4:47-52, 9:31-32; Havlicek, 4170.
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A POSITA would have had a reasonable expectation of success in making the
proposed combination. Havlicek, §172. A POSITA would have understood that the
filler frames could easily be identified using the same types of identifiers that
Yagasaki already uses to designate different types of pictures in the coded video
signal such as reference pictures and skip-pictures. See Yagasaki, 18:28-32;
Havlicek, q171. Modifying the Yagasaki-Oliver combination to identify filler
frames in the same manner would have been a trivial modification within the skill
of a POSITA at the relevant time. Havlicek, §172.

3. Claim 14: “A video decoder according to claim 13, wherein said

filler frames are designated by an identifier indicating that the
filler frames do not belong to the compressed video sequence.”

The Yagasaki-Oliver-Lyon combination renders obvious the additional
limitations of this claim for the reasons discussed for claim 6; Yagasaki’s decoder
843 teaches the decoder according to claim 13. Havlicek, 4173.

4. Claim 21: “A computer program product according to claim 20,

the computer program product further comprising: a computer
program code for designating said filler frames by an identifier

indicating that the filler frames do not belong to the compressed
video sequence.”

This claim is substantively identical to claim 6, except that it is directed to
“la] computer program product...comprising[] a computer program code for”
designating said filler frames by an identifier indicating that the filler frames do not

belong to the compressed video sequence. As explained for claim 6, Yagasaki
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teaches “wherein said filler frames are designated by an identifier indicating that
the filler frames do not belong to the compressed video sequence.” And as explained
for 16[pre], a POSITA would have recognized that the “designating” would be
carried out by “a computer program code.” The combined Yagasaki-Oliver-Lyon
system therefore renders this claim obvious. Havlicek, q174.

D. Ground 4: Yagasaki and Ran Render Obvious Dependent Claim 8
1. Ran

Ran “relates...to coding, transmission, and display of video in
telecommunication systems having bursty channel errors[,]” i.e., high error rates.
See Ran, 1:8-10; Havlicek, 9978-80. Figure 1, below, illustrates a communication
system in an embodiment. Ran, 3:28-29, 4:15-16. Sender 150, comprising video
encoder 170 (annotated green), transmits to receiver 100, comprising video decoder
120 (annotated blue), “a series of video data packets...represent[ing] a sequence of
frames which form a moving image.” Ran, 3:38-41, 4:15-38. When receiver 100
detects an error, “request controller 125 [shaded red] sends a retransmission request
to sender 150” requesting retransmission of the packet that contained the error. Ran,

7:59-8:9; see also id., 3:46-48.
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Ran, Figure 1 (annotated).
When “all data needed for a frame has been received without errors, the frame
is ‘displayable’, i.e.[,] ready to be decoded and/or displayed.” Ran, 3:56-59; see also
id., 3:9-10. Ran teaches that a frame'® that contains inter coding is “displayable” if

said frame has been received without errors and the “previous data” (i.e., the

18 Ran describes its invention in terms of “frame segments,” each being “part of a
frame of the moving image.” Ran, 2:35-38. This is consistent with the *134 patent,
which explains that “[t]jemporal prediction is typically carried out in video coding

methods block- or macroblock-specifically, instead of image-frame-specifically.”

EX-1001, 2:67-3:2; Havlicek, §80.
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reference picture) on which it relies has also been received without errors. Ran, 3:3-
9,9:62-10:17; see also id., 6:3-32. Put differently, if a reference picture required to
decode an inter-coded frame “was never received correctly” by the decoder, an error
is detected, and a retransmission request is made because the frame “cannot be
correctly inter decoded.” See Ran, 9:58-10:46; Havlicek, §79.
2. Claim 8: “A method according to claim 2, further comprising
detecting an error in the compressed video sequence on a basis of
a reference in the decoding process to an image frame

corresponding to the at least one discontinuity in the numbering
of image frames.”

The Yagasaki-Ran combination teaches the additional limitations of this
claim. Havlicek, qq175-182. As discussed supra §VIL.D.1, Ran teaches sending a
request for retransmission of a reference picture upon detecting that the reference
picture is missing at the decoder. Ran, 3:46-48, 7:59-8:9; 9:58-10:46. Yagasaki’s
system, on the other hand, relies on reference pictures in the decoder 843 but does
not account for the possibility of a missing reference picture, e.g., lost during
transmission to the decoder. See Yagasaki, 14:54-57, 14:60-67; Havlicek, 4176. In
the combined system, the “detecting [an] error” would occur when decoder 843
tries to retrieve a missing reference frame from field memories 1207 to 1210.
Havlicek, §176. Furthermore, the reference picture code associated with the missing

reference picture is “a reference in the decoding process to an image frame” that in
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turn corresponds to the skipped picture, which is “the at least one discontinuity in
the numbering of image frames” as discussed for 1[a]. Havlicek, 997-100.

A POSITA would have understood the necessity of handling transmission
errors in Yagasaki’s system.  Yagasaki, 21:37-40; Havlicek, 9qY177-178.
Accordingly, a POSITA would have been motivated to combine Ran’s solution of
requesting retransmission of reference pictures missing at the decoder with the
system of Yagasaki because such teachings would have improved Yagasaki’s system
by making it more error resilient. Specifically, Ran’s teachings would have
permitted Yagasaki’s decoder 843 to attempt proper decoding even when a reference
picture is missing. Havlicek, q178.

Ran’s retransmission technique mirrors the ’134 patent’s description of
initiating ““error correction actions”!? during the decoding process when “a reference
to an image number is detected which is then found to indicate a filler frame located
in the buffer.” EX-1001, 20:51-53. Filler frames, the ’134 patent explains,
“correspond][] to...missing image numbers,” i.e., reference images that are missing
from the buffer. EX-1001, 20:35-42; Havlicek, §179. The error correction action

can include “asking the encoder to re-transmit the reference image in question.” EX-

9 A POSITA would have understood that initiating an error correction action

requires first detecting the error that initiated the action. Havlicek, 4179.
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1001, 20:51-56. Put simply, the *134 patent’s “error correction action[]” involves
requesting re-transmission of a reference image when the reference image is missing
from the decoder’s buffer memory—which is precisely what Ran teaches. See Ran,
3:3-9, 6:3-32, 9:58-10:46; Havlicek, q179.

Ran provides an express teaching, suggestion, and motivation that would have
led a POSITA to incorporate its teachings into Yagasaki’s system. Havlicek, 180.
Ran explains that “errors in video data...result in video displayed with flawed areas
containing incorrect colors and/or intensities[, which] can be very noticeable and
distracting.” Ran, 2:3-6. Ran notes further that such errors are especially
problematic in “video compression processes [that] use...‘inter’ coding”—Ilike
Yagasaki’s system (Yagasaki, 14:34-67, Figure 14)—because “new inter coded data
builds new frames on frames containing flaws, and the receiver may preserve and
repeat flaws caused by an uncorrectable error.” Ran, 2:7-17. Ran’s retransmission
technique “eliminates the flawed areas...and permits use of inter coding.” Ran,
2:21-22. A POSITA would have recognized that incorporating Ran’s retransmission
technique into Yagasaki’s system would have yielded the expected, predictable
result of improved inter coding. Havlicek, 4180.

A POSITA would have recognized that the Yagasaki-Ran combination would
have amounted to no more than applying a known technique (Ran’s retransmission

technique for requesting missing reference frames) to a known device ready for
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improvement (Yagasaki’s decoder 843) to yield predictable results (decoder having
increased resilience to transmission errors). Havlicek, §181; KSR, 550 U.S. at 417.
A POSITA would have had a reasonable expectation of success in combining
the retransmission technique of Ran with Yagasaki’s decoding apparatus 850.
Havlicek, §182. Ran explains that its retransmission technique “can be implemented
using a digital signal processor (DSP) which executes decoding and encoding
software” or as “software executed by the main CPU of [a personal] computer.”
Ran, 11:33-52. A POSITA would have recognized a DSP and software as
conventional and known in the field. See KSR, 550 U.S. at 416-17, 421; Leapfrog
Enters., Inc. v. Fisher-Price, Inc., 485 F.3d 1157, 1162 (Fed. Cir. 2007) (obvious to
combine prior art with “technology that is commonly available and understood in
the art”). Thus, a POSITA would have found it simple to implement the
retransmission technique of Ran in the system of Yagasaki. Havlicek, 182.

VIII. NO BASIS FOR DISCRETIONARY INSTITUTION DENIAL

This is the first time the ’134 patent has been challenged in a post-grant
proceeding. Petitioner expects that Patent Owner will not raise any discretionary
institution doctrine, including Fintiv, here, but even if it does, the Board should not
deny institution on any such basis.

There are three concurrent proceedings involving the *134 patent: two before

the district court and one before the ITC. Fintiv, however, does not apply to ITC
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proceedings. K. Vidal, Memorandum, U.S. PAT. AND TRADEMARK OFFICE, 2-3 (June
21, 2022).

As for the district court proceedings, the relevant Fintiv factors weigh heavily
against a discretionary denial. Those proceedings were initiated in late 2023—Nokia
Corp. v. Amazon.com, Inc., No. 1:23-cv-01232 (D. Del.) and Nokia Techs. Oy v. HP
Inc., No. 1:23-cv-01237 (D. Del.)—and no schedule has been entered. Any trial
would therefore be expected well after the FWD deadline (likely October 2025).
Further, it is unclear whether any overlap yet exists between this Petition and issues
that might be raised in the district court. For these reasons, discretionary denial
under Fintiv is unwarranted.

Additionally, none of the prior art references relied on in this Petition was
before the Examiner during prosecution. Whether the art and arguments in a petition
are the same or substantially the same as those previously presented to the Patent
Office is considered as part of the Section 325(d) analysis. Advanced Bionics, LLC
v. Med-El Elektromedizinishe Gerdte GmbH, IPR2019-01469, Paper 6 at 10 (Feb.
13, 2020) (precedential). Because the Examiner did not analyze the prior art forming
the basis of this Petition, Petitioner does not anticipate that Section 325(d) will be at
issue. See Unified Patents, Inc. v. Berman, No. IPR2016-01571, Paper 10 at 12-13
(Dec. 14, 2016) (instituting grounds relying on art not cited previously)

(informative).
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IX. CONCLUSION

Inter partes review of the Challenged Claims is respectfully requested.

X.  MANDATORY NOTICES
A. Real Party in Interest

Petitioner identifies themselves as real parties in interest. Out of an abundance
of caution, Petitioner also discloses Twitch Interactive, Inc. as a potential real party
in interest.

B. Related Matters

To the best of Petitioner’s knowledge, the *134 patent has been involved in
the following related matters:
e Nokia Corp. v. Amazon.com, Inc., No. 1:23-cv-01232 (D. Del.)
e Nokia Techs. Oy v. HP Inc., No. 1:23-cv-01237 (D. Del.)
o [n the Matter of Certain Video Capable Electronic Devices, Including

Computers, Streaming Devices, Televisions, Cameras, and Components and
Modules Thereof, Inv. No. 337-TA-1379 (USITC)

C. Notice of Counsel and Service Information

Lead Counsel: Backup Counsel:

Jessica Kaiser, Reg. No. 58,937 Robin Brewer, Reg. No. 60,951
PERKINS COIE LLP PERKINS COIE LLP

1900 Sixteenth Street, Suite 1400 505 Howard Street

Denver, CO 80202 Suite 1000

Tel: (303) 291-2300 San Francisco, CA 94105
Kaiser-ptab@perkinscoie.com Tel: (415) 344-7000

-75 -



U.S. Patent No. 8,204,134
IPR2024-00725

Brewer-ptab@perkinscoie.com

Jonathan R. Carter, Reg. No. 75,145
PERKINS COIE LLP

1155 Avenue of the Americas

22nd Floor

New York, New York 10036
carter-ptab@perkinscoie.com

Tel: (212) 261-6826

Fax: (212) 977-1649

Ji Wang, Reg. No. 80,018
PERKINS COIE LLP

11452 El Camino Real

Suite 300

San Diego, CA 92130-2080
wang ji_ptab@perkinscoie.com
Tel: (858) 720-5700

Fax: (858) 720-5799

Petitioner consents to electronic service at the following email address:
Amazon-NokialPR@perkinscoie.com.

Respectfully submitted,

/Jessica Kaiser/

Jessica Kaiser
Reg. No. 58,937
Attorney for Petitioner

PERKINS COIE LLP
1900 Sixteenth Street, Suite 1400
Denver, CO 80202-5255

Date: April 6, 2024

-76 -



U.S. Patent No. 8,204,134
IPR2024-00725

CERTIFICATE OF WORD COUNT UNDER 37 CFR §42.24(p)

Pursuant to 37 C.F.R. §42.24(a), Petitioner hereby certifies that portions of
the above-captioned Petition for Inter Partes Review of U.S. Patent No. 8,204,134,
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