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LISTING OF CHALLENGED CLAIMS

Reference

Limitation

Claim 1

1[pre]

A method of decoding picture data for at least a large block in a
picture, the method comprising:

1[a]

determining that intra prediction is to be performed for the large
block, wherein the large block has a block size equal to or larger
than 32x32, and the large block size is greater than a size of a basic
coding unit;

1[b]

decoding a binary split signaling syntax element specifying that the
large block is further split into four equally sized sub-blocks;

1[c]

decoding an intra prediction mode for the large block that is not
further split into four equally sized sub-blocks;

1[d]

partitioning the large block into the four equally sized sub-blocks in
response to the decoded binary split signaling syntax element
specifying that the large block is further split into four equally sized
sub-blocks; and

1[e]

decoding a second syntax element indicating a single spatial intra
partition type for at least one basic coding unit sized sub-block, the
single spatial intra partition type being determinable from among a
plurality of spatial intra partition types.

Claim 2

The method of claim 1, further comprising decoding an intra
prediction mode for the basic coding unit sized sub-block.

Claim 3

The method of claim 1, further comprising decoding a further binary
split signaling syntax element specifying that at least one of the four
equally sized sub-blocks greater than a basic coding unit size is
further split into four smaller equally sized sub-blocks.

- Vi -
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Reference

Limitation

Claim 4

The method of claim 1, wherein the spatial intra partition type
specifies a size of a partition of the basic coding unit sized sub-
block.

Claim 5

S[pre]

An apparatus, comprising:

S[a]

at least a memory and one or more processors, wherein the one or
more processors are configured to:

5[b]

decode picture data for at least a large block in a picture by
determining that intra prediction is to be performed for the large
block, wherein the large block has a large block size equal to or
larger than 32x32, and the large block size is greater than a basic
coding unit size, wherein the intra prediction is signaled for the large
block and the one or more processors are configured to:

5[c]

decode a binary split signaling syntax element specifying that the
large block is further split into four equally sized sub-blocks;

S[d]

decode an intra prediction mode for the large block that is not
further split into four equally sized sub-blocks;

5[e]

partition the large block into the four equally sized sub-blocks in
response to the decoded binary split signaling syntax element
specifying that the large block is further split into four equally sized
sub-blocks; and

S[f]

decode a second syntax element indicating a single spatial intra
partition type for at least one basic coding unit sized sub-block, the
single spatial intra partition type being determinable from among a
plurality of spatial intra partition types.

- Vil -
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Reference

Limitation

Claim 6

The apparatus of claim 5, wherein the one or more processors are
configured to decode an intra prediction mode for the basic coding
unit sized sub-block.

Claim 7

The apparatus of claim 5, wherein the one or more processors are
configured to decode a further binary split signaling syntax element
specifying that at least one of the four equally sized sub-blocks
greater than a basic coding unit size is further split into four smaller
equally sized sub-blocks.

Claim 8

The apparatus of claim 5, wherein the spatial intra partition type
specifies a size of a partition of the basic coding unit.

Claim 9

The apparatus of claim 5, wherein at least one of a spatial intra
partition type table and an intra prediction mode table is pre-stored
and used by the one or more processors to decode picture data for
the large block.

Claim 10

10

The apparatus of claim 5, wherein at least one of a spatial intra
partition type table and an intra prediction mode table is received by
the one or more processors using one or more high level syntax
elements and is used by the one or more processors to decode
picture data for the large block.

Claim 11

I1[pre]

A method of encoding picture data for at least a large block in a
picture, the method comprising:

- viil -
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Reference

Limitation

11[a]

determining that intra prediction is to be performed for the large
block, wherein the large block has a block size equal to or larger
than 32x32, and the large block size is greater than a size of a basic
coding unit;

11[b]

encoding a binary split signaling syntax element specifying that the
large block is further split into four equally sized sub-blocks;

11][c]

encoding an intra prediction mode for the large block that is not
further split into four equally sized sub-blocks;

11[d]

partitioning the large block into the four equally sized sub-blocks in
response to the decoded binary split signaling syntax element
specifying that the large block is further split into four equally sized
sub-blocks; and

11[e]

encoding a second syntax element indicating a single spatial intra
partition type for at least one basic coding unit sized sub-block, the
single spatial intra partition type being determinable from among a
plurality of spatial intra partition types.

Claim 12

12

The method of claim 11, further comprising encoding an intra
prediction mode for the basic coding unit sized sub-block.

Claim 13

13

The method of claim 11, further comprising encoding a further
binary split signaling syntax element specifying that at least one of
the four equally sized sub-blocks greater than a basic coding unit
size is further split into four smaller equally sized sub-blocks.

Claim 14

14

The method of claim 11, wherein the spatial intra partition type
specifies a size of a partition of the basic coding unit sized sub-
block.

-1x -
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Reference

Limitation

Claim 15

15[pre]

An apparatus comprising:

15[a]

at least a memory and one or more processors, wherein the one or
more processors are configured to:

15[b]

encode picture data for at least a large block in a picture by
determining that intra prediction is to be performed for the large
block, wherein the large block has a large block size equal to or
larger than 32x32, and the large block size is greater than a basic
coding unit size, wherein the intra prediction is signaled for the large
block and the one or more processors are configured to:

15[c]

encode a binary split signaling syntax element specifying that the
large block is further split into four equally sized sub-blocks;

15[d]

encode an intra prediction mode for the large block that is not
further split into four equally sized sub-blocks;

15[e]

partition the large block into the four equally sized sub-blocks in
response to the binary split signaling syntax element specifying that
the large block is further split into four equally sized sub-blocks;
and

15[1]

encode a second syntax element indicating a single spatial intra
partition type for at least one basic coding unit sized sub-block, the
single spatial intra partition type being determinable from among a
plurality of spatial intra partition types.

Claim 16

16

The apparatus of claim 15, wherein, the one or more processors are
configured to encode an intra prediction mode for the basic coding
unit sized sub-block.
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Reference

Limitation

Claim 17

17

The apparatus of claim 15, wherein, the one or more processors are
configured to encode a further binary split signaling syntax element
specifying that at least one of the four equally sized sub-blocks
greater than a basic coding unit size is further split into four smaller
equally sized sub-blocks.

Claim 18

18

The method of claim 15, wherein the spatial intra partition type

specifies a size of a partition of the basic coding unit sized sub-
block.

-Xi -
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U.S. Patent No. 11,836,876 (“the *876 patent,” EX-1001) generally relates to
video encoding technology that converts video signals into compressed data,
building upon the H.264 standard. At a high level, the purported invention is directed
at expanding the legacy 16x16 macroblock into a larger block that can be split
hierarchically. But the idea of using blocks larger than 16x16 and a hierarchical
structure for those blocks was well-known in the industry as far back as 1994. As
explained in this Petition, prior art such as VCEG-AJ21 improved upon H.264 by
using larger macroblocks, and prior art such as Xiong applied a hierarchical structure
to those larger macroblocks that is nearly identical to what the *876 patent purports
to claim. Simply put, the inventor of the *876 patent claimed someone else’s idea.

For this reason, Amazon.com, Inc. and Amazon.com Services LLC (“Amazon”
or “Petitioner”) petition for inter partes review (“IPR”) of claims 1-18 (“Challenged
Claims™) of the *876 patent.

I. GROUNDS FOR STANDING

Petitioner certifies the *876 patent is available for IPR, and Petitioner is not
barred or estopped from requesting IPR on the grounds herein. Petitioner has not
been served with any complaint by Patent Owner InterDigital, Inc. (hereafter, “PO”)

asserting the 876 patent.
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11. IDENTIFICATION OF CHALLENGE
A.  Prior Art!

Petitioner respectfully requests cancellation of claims 1-18 (“the Challenged

Claims”) in view of:

Prior Art

Xiong (W02008/083633), published July 17, 2008; prior art at least under
§102(a)? (EX-1005, certified English translation EX-1006).

VCEG-AJ21; publicly available by October 8, 2008; prior art at least under
§102(a) (EX-1008)

H.264, titled “Advanced video coding for generic audiovisual services”; publicly

available no later than July 1, 2008; prior art under at least 35 U.S.C. §102(b) (EX-
1010).

B.  Grounds for Challenge

Ground Claims Prior Art

1A | §103 1-8, 11-18 Xiong, VCEG-AJ21

1B | §103 9-10 Xiong, VCEG-AJ21, H.264

! References herein are prior art based on the earliest priority date on the *876

patent’s face: July 1, 2009.

2 All references to 35 U.S.C. §§102, 103 are to the pre-AIA statutes.
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III. °876 PATENT OVERVIEW

The *876 patent, titled “Methods and Apparatus for Signaling Intra Prediction
for Large Blocks for Video Encoders and Decoders,” issued March 19, 2024, from
application 17/351,649 (filed June 18, 2021). The *876 patent is a continuation of
application 15/806,893 (filed November 8, 2017), which, in turn, is a continuation
of application 13/381,538 (filed June 29, 2010). The *876 patent claims priority to
Provisional Application No. 61/222,177, filed July 1, 2009. For purposes of this
Petition only, Petitioner has used July 1, 2009 as the priority date for the *876 patent.

A.  Technology Background

A video sequence displays consecutive images, or frames, at a rate that creates
the illusion of motion. EX-1003 (“Acton”), §19. Each frame is divided into slices
that are further partitioned into macroblocks (or “blocks” in newer standards), with
each macroblock/block representing a small rectangular region of the frame that is
individually processed. /d.

A video sequence generally is first processed using an encoder that generates
encoded video data from the video sequence. Acton, §20. The encoded video data is
then provided (e.g., by transmitting over a network) to a decoder, where the decoder
reconstructs the original video sequence from the encoded video data. Id.
Transmission of uncompressed video requires large amounts of data and bandwidth,

which may stress a communication system and/or result in degradation or loss of
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video quality. Id. Compression techniques have therefore been developed, and
utilized by video encoders and video decoders, to reduce the amount of data required
to transmit a video. Id. Such compression techniques include intra and inter
prediction. Id. Intra prediction exploits spatial redundancy within a frame by
predicting blocks in the frame based on other blocks in the frame, while inter
prediction exploits temporal redundancy between frames by predicting blocks based
on previously coded reference frames. /d.

Most modern video coding standards, including the MPEG-4 AVC Standard
(“MPEG-4 AVC” or “H.264”), provide for intra prediction to exploit spatial
correlations within a picture. EX-1001, 1:28-42; Acton, 921. Intra prediction works
by predicting the contents of one block of pixels based on the contents of a nearby
block of pixels. EX-1001, 1:28-42; Acton, §21. For example, intra prediction may
indicate the direction of the set of pixels that are most similar to the pixels currently
being coded, as shown in Figure 1 of the *876 patent. EX-1001, Fig. 1, 1:48-2:12;

Acton, §21.
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In this figure, item O represents a “vertical prediction mode” (i.e., the value of the
current block is predicted to be similar to the value of the block above it), item 1
represents a “horizontal prediction mode” (i.e., the value of the current block is
predicted to be similar to the value of the block to its left), and the other numbers
represent similar prediction directions (e.g., 4 represents “diagonal-down/right
prediction mode). EX-1001, 1:50-2:12. MPEG-4 AVC allows intra coding for block
sizes of 4x4, 8x8, and 16x16 pixels. EX-1001, 1:28-42; Acton, 922.

As far back as 1994, there were proposals to use block sizes of up to 64x64
pixels. Acton, 423 (citing EX-1009, 4 (Table 2)). These large blocks would be coded
using a hierarchical “quadtree structure.” Id. (citing EX-1009, 3 (Fig. 2) (“Dashed

squares are intraframe coded zones.”)).
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1d. (citing EX-1009, 3 (Fig. 2) (annotated)).

The quadtree allows encoding for any level of the hierarchy. EX-1009, 3;
Acton 924. For example, as shown in the above figure, the single 1 bit at the top of
the hierarchy indicates that the 64x64 block is not all encoded the same, but each of
the four 32x32 sub-blocks must be encoded separately. EX-1009, 3; Acton, 424. A
0 bit at any level indicates that the entire block is encoded the same. EX-1009, 3;
Acton, §24. For example, in the above figure “00” at the 32x32 block level indicates
that the entire 32x32 block is encoded as interframe (binary code and associated
32x32 block highlighted in red), while “01” indicates that the entire 32x32 block is
encoded intraframe (binary code and associated 32x32 block highlighted in blue).
EX-1009, 3; Acton, 924. A 1 bit, on the other hand, indicates that the sub-blocks
must be coded separately. So, as shown in the above figure, a “1” for a 32x32 block
indicates that each 16x16 block within that particular 32x32 block is encoded

separately (binary code and associated 32x32 block highlighted in yellow), because

_6-
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some 16x16 blocks may be interframe, some may be intraframe, and some may need
to be split further. Acton, 924. At the lowest level (e.g., 8x8 blocks), there is no need
for the leading 0 bit, and the single bit indicates interframe or intraframe encoding
for that leaf block. EX-1009, 3; Acton, 924. While this particular example uses a
single bit to represent whether the block is interframe or intraframe encoded, the
structure can be utilized with other block-based compression methods to reduce
inter-block redundancy. EX-1009, 5; Acton, 24.

B.  Purported Invention

According to the ’876 patent, the purported invention is to signal intra
prediction for a block that 1s larger than what it calls a “basic coding unit.” EX-1001,
4:20-34; Acton, 425. The ’876 patent discloses signaling intra prediction by selecting
a basic coding unit size and assigning a single spatial intra partition type for that
basic coding unit size. EX-1001, 4:20-34; Acton, 425. Further, the intra prediction
is hierarchical, allowing splitting from the large block to the basic coding unit size
and merging from the basic coding unit size to the large block size. EX-1001, 4:20-
34; Acton, 925. The hierarchical intra prediction uses “split signaling” to indicate
whether each block is to be split into smaller sub-blocks, as shown in Figure 6. EX-

1001, Fig. 6, 10:3-35; Acton, 925.
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FIG. 6
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The ’876 patent includes an exemplary syntax table (Table 4) for the

hierarchical coding. EX-1001, 11:10-48; Acton, 26.



U.S. Patent 11,936,876
IPR2026-00193

TABLE 4
macroblock layer ) { C Descriptor
intra64_flag 2 u(l)
if (intra64_flag==1) {
intra64_DC_flag 2 u(l)
if (intra64_DC_flag==0) {
intra_pred_mode 64 2 ue(v)/se(v)
if (intra_pred_mode 64==Multi-DIR) {
intra64_multidir_index 2 ue(v)/se(v)
I
)
else {

for (132=0; 132<4; i324+) {

intra32_flag[i32] 2 u(l)
if (intra32_flag[i32]==1) {
intra32_DC_flag[i32] 2 u(l)
if (intra32_DC_flag[i32]==0) {
intra_pred_mode 32[i32] 2 ue(v)/se(v)
if (intra_pred _mode 32[132]==Multi-DIR) {
intra32_multidir_index[i32] 2 ue(v)/se(v)
}
¥
I
else {
for (116=0; i16<4; i16++) {
sip_type[il6)] 2 ue(v)/se(v)
if (sip_type[il6]==SIP16x16) {
mntra_pred mode 16[i16] 2 ue(v)/se(v)
if (intra_pred _mode_16[i16]==Multi-DIR) {
intral 6_multidir_index[il16] 2 ue(v)/se(v)

1

else if (sip_type[i16]!=SIP16x16_DC) {
mb_intra_prediction_syntax( ); /*this is same as H.264*/

1

]

1

1

As described in the ’876 patent, a flag (“intra64 flag”) set to 1 indicates the entire
64x64 block uses one prediction mode (“intra_pred mode 64). EX-1001, 11:51-

53; Acton, §27.3 If “intra64 flag” is set to 0, then for each 32x32 sub-block, a flag

3 The ’876 patent is inconsistent with the capitalization of these variable names.

Table 4 does not capitalize them (e.g., “intra64 flag”), while the rest of the



U.S. Patent 11,936,876
IPR2026-00193

(“intra32_flag”™) is set to 1 to indicate that the entire 32x32 block uses one prediction
mode (“intra_pred _mode 32”) or is set to 0 to indicate the 32x32 block is to be
further split into 16x16 blocks. EX-1001, 11:51-12:6. The prediction mode for each
of those 16x16 blocks is then set (“intra_pred mode 16”). Id., 12:49-51. For each
of the 64x64, 32x32, and 16x16 levels, if the prediction mode is multi-directional
(Multi-DIR), then the index of the angle is also coded for that block
(“intra64 multidir index,” “intra32 multidir _index,” “intral6_multidir_index”).
Id., 11:60-12:53. None of this, however, was new at the time of the patent; rather, as
explained below, Patent Owner merely merged together ideas that were already well-
known or would have been obvious in view of the existing prior art disclosures.

Acton, 9927-28.

IV. LEVEL OF ORDINARY SKILL

A person of ordinary skill in the art (“POSITA”) in the field of video encoding
and decoding at the time of the purported invention of the 876 patent would have
had at least a bachelor’s degree in electrical engineering, computer science,
computer engineering, or a related field, and approximately three years of experience

in design, development, and/or testing of relevant multimedia processing, such as

specification refers to them as capitalized (e.g., “Intra64 flag”). For consistency, this

Petition uses the non-capitalized versions from Table 4.

-10 -
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video, and/or image processing or coding. Acton, 929. Advanced graduate studies
with coursework and/or research focusing on topics of video encoding and decoding

could substitute for working experience in the field. /d.

V. 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). Petitioner is
unaware of any “prior claim construction determination” related to the 876 patent.
Petitioner has not proposed any terms for construction because no constructions are
necessary to resolve any disputes identified in this Petition. Vivid Techs., Inc. v. Am.
Sci. & Eng’g, Inc., 200 F.3d 795, 803 (Fed. Cir. 1999).

Specifically regarding the term “basic coding unit,” Petitioner does not
believe it requires construction to resolve this Petition, but for avoidance of doubt,
the term should at least encompass a 16x16 block. Acton, §947-48. This is consistent
with the 876 patent disclosure of an embodiment in which the “basic coding unit”

1s “set” “to be 16x16.” EX-1001, 9:66-67.
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VI. DETAILED EXPLANATION OF GROUNDS
A.  Ground 1A: Xiong in view of VCEG-AJ21
1. Xiong
Xiong (W0O2008/083633) was published July 17, 2008 and qualifies as prior

art under 35 U.S.C. §102(a).

Xiong discloses a method and device for intra-frame prediction encoding and
decoding, which organizes blocks in hierarchical tree form. Xiong (Abstract).*
Xiong encodes “the basic encoding unit—a macroblock—or a sub-block obtained
by dividing a macroblock.” Xiong, 6 (“basic encoding unit” is a macroblock, “or a
sub-block obtained by dividing a macroblock™). After performing prediction
encoding on each basic encoding unit, the final encoding result of each basic
encoding unit is organized in a hierarchical tree structure. /d. For example, Figure 5
(below) shows a 16x16 macroblock, where the encoding result of the upper-left 8x8
sub-block is obtained using one prediction method (directional prediction method of
H.264/MPEG-4 AVC); the encoding result of the lower-right 8x8 sub-block is
obtained using a second prediction method (template matching prediction method);

the encoding result of the upper-right 4x4 sub-block is obtained using a third

4 Citations to Xiong refer to the English translation of the W02008/083633, EX-

1006.

-12 -



U.S. Patent 11,936,876
[PR2026-00193

prediction method (displacement intra-frame prediction method); and the encoding
results of the remaining three 4x4 sub-blocks of the upper right 8x8 block are
obtained using the first prediction method (directional prediction method of
H.264/MPEG-4 AVC). Xiong, 6, Fig. 5; Acton, 1949-50.°

8 x 8 4 x 4

N~
T~ //

Xiong further explains that the macroblock can be sizes other than 16x16, including
“a 32x32 macroblock.” Xiong, 6; Acton, §51.

Xiong discloses that the encoding result for the frame includes information
indicating the block size and intra-frame encoding method for each block. Xiong, 7.

If all sub-blocks within a block are encoded with the same prediction encoding

> Figure 5 of Xiong appears to be missing hash marks that are included in the
European counterpart. Compare EX-1005 (Original Xiong reference), Fig. 5 with

EX-1007 (Xiong EP), Fig. 5.
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method, information indicating the size of the block and the intra prediction
encoding method used for that block is written into the encoding result for the frame.
Id. Similarly, if the block is a leaf node—meaning the system will not subdivide it
further—information indicating the size of the block and the intra frame prediction
encoding method used for that block is written into the encoding result for the frame.
Id. Otherwise (i.e., there are sub-blocks, and they use different intra prediction
encoding methods), the subordinate branches are further processed. /d.; Acton, §52.

Xiong discloses a syntax table (Table 1) for encoding the multiple intra-frame

prediction encoding methods. Xiong 7, 9 (Table 1); Acton, §53.
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1 | mb_pred( mb_type ) | C | Descriptor
2 ext_intra_pred flag 2 [ uil)aelv)
3 if(ext_intra_pred flag ) |
4 ext_16x16_pred_flag 2 | u(l)|ae(v)
6 ext_l6x16_pred_mode 2 [ ue(v) | ae(v)
7 if{ ext_16x16_pred mode == DIP )
8 for{ compldx = 0; compldx < 2: compldx++ )
9 dvd[ 0 ][ O ][ compldx ] 2 [ ue(v) | aelv)
10 else |
11 for( luma8x8BIlkldx=0; luma8x8Blkldx<4: luma8x8Blkldx++ ) |
12 ext_8x8_pred_flag[ luma8x8Blkldx | 2 |u(l) | aeiv)
13 ifi ext_8x8 pred flag[ luma8x8Blkldx ] ) {
14 ext_8x8 pred_mode[ luma8x8Blkldx ] 2 | ue(v) | ae(v)
15 if( ext_8x8 pred mode[ luma8x8Blkldx | == DIP )
16 for( compldx = 0; compldx < 2; compldx++ )
17 dvd[ luma8x8Blkldx ][ 0 ][ compldx ] 2 [ uwe(v) | ae(v)
18 ] else |
19 noSubMbPartSizelLessThan8x8Flag = 0
20 for( lumadx4Blkldx=0; lumadx4Blkldx<d;
lumadx4BIkldx++ ) |
21 ext_dx4_pred_mode[ luma8x8BIkldx ][ lumad4x4BlkIdx ] 2 | ue(v) | ae(v)
if{ ext_4x4_pred_mode[ luma8x8Blkldx ][ lumadx4Blkldx ]
22| =
DIP )
23 for( compldx = 0: compldx < 2; compldx++ )
24 dvd[ luma8x8BlkIdx ][ lumadx4Blkldx ][ compldx ] 2 | ue(v) | ae(v)
25 ]
26 )
27 |
28 }
29 | else {

Xiong, 9 (Table 1) (annotated with row numbers and colored rectangles).

The syntax element ext 16x16 pred flag indicates whether the entire 16x16
block uses the same intra prediction encoding method or whether it is divided into
8x8 blocks that use different intra prediction encoding methods. Id., 8
(“ext _16x16 pred flag equal to 1 indicates that the macroblock for this intra
prediction type is partitioned as 16x16; ext 16x16 pred flag equal to 0 indicates
that the macroblock is further divided into 8x8 blocks”). In Table 1,

ext 16x16 pred flag (shown in red rectangle) is coded as a syntax element in row
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4. As seen inrow 5, if ext 16x16 pred flag is set to 1 (true), all of the statements in

rows 6 through 9 (shown in blue rectangle) are processed. Acton, 454.

ML AL IRBUlaa pmeul jhaE r g
ext_l6x16_pred flag 2 |u(l)lae(v)
iflext 16x16 pred flag)

ext_l6x16_pred_mode 2 | ue(v) | ae(v)
if ext_16x16_pred_mode == DIP )

for( compldx = 0; compldx < 2; compldx++ )

dvd[ 0 ][ 0 ][ compldx ] 2 | ve(v) | ae(v)

a
pI e = TN o ) N o 3 [ =N

Those rows code a syntax element for the prediction mode for the entire 16x16
block (row 6). The syntax element ext 16x16 pred mode indicates the intra-frame
prediction method for the 16x16 block. Xiong, 8 (“ext 16x16 pred mode indicates
the intra frame prediction encoding method for a macroblock partitioned as 16x167).
If the prediction mode is set to DIP (displacement intra-frame prediction)—where
the differences between the current block and the candidate block are identified in a
displacement vector—then dvd (the displacement vector) is coded (row 9). Id., 2
(“[W]hen encoding the current block, a similar block can first be searched for within
the already encoded region to serve as a candidate block. This candidate block is
indicated using a displacement vector labeling method, which identifies the
differences between the current block and the candidate block.”), 8 (“dvd[ ][ ][ ]
represents the displacement vector used when the encoding method of displacement
intra frame prediction (DIP) is applied”); Acton, q55.

If ext 16x16 intra pred flag is not set, then rows 11 through 24 (shown in

green rectangle) are processed. Acton, 456.
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for( luma8x8BlkIdx=0; luma8x8BlkIdx<4; luma8x8Blkldx++ ) {

ext_8x8 pred_flag[ luma8x8Blkldx ]

=]

u(l) | ae(v)

if( ext_8x8_pred_flag[ luma8x8Blkldx ] ) {

ext_8x8_pred_mode[ luma8x8Blkldx ]

(]

ue(v) | ae(v)

if( ext_8x8 pred mode[ luma8x8Blkldx ] == DIP)

for( compldx = 0; compldx < 2; compldx++ )

dvd[ luma8x8BlkIdx ][ O ][ compldx ]

o

ue(v) | ae(v)

) else |

noSubMbPartSizeLessThan8x8Flag = 0

for( lumad4x4Blkldx=0; lumad4x4Blkldx<4;
lumadx4Blkldx++ ) {

ext_4x4_pred_mode[ luma8x8BIkldx J[ lumadx4Blkldx ]

(]

ue(v) | ae(v)

if( ext_4x4_pred_mode[ luma8x8BIkIdx ][ lumad4x4BIkIdx ]

DIP )

for( compldx = 0; compldx < 2; compldx++ )

dvd[ luma8x8BIkIdx ][ lumadx4Blkldx ][ compldx ]

o

ue(v) | ae(v)

where each of the 8x&

sub-blocks of the 16x16 block are processed. For each 8x8 sub-block, the

ext 8x8 pred flag is set (row 12) if each of its 4x4 sub-blocks were encoded with

the same intra prediction encoding method. Xiong 8, 9 (Table 1). The

ext 8x8 pred flag is checked at row 13. If it is set (i.e., all 4x4 sub-blocks encoded

with the same intra prediction encoding method), then rows 14 through 17 are

processed. Acton, §57.

14
15
16
17

R

ext_8x8_pred_mode[ luma8xSBIkldx ]

o

ue(v) | ae(v)

if( ext_8x8 pred mode[ luma8x8Blkldx | == DIP )

for( compldx = 0; compldx < 2; compldx++ )

dvd[ luma8x8BlkIdx ][ O ][ compldx ]

ue(v) | ae(v)

Row 14 sets ext 8x8 pred mode to the intra prediction encoding method

used for that 8x8 block. Xiong, 8 (“ext 8x8 pred flag[ ] equal to 1 indicates

prediction with an 8x8 partition, and ext 8x8 pred flag[ ] equal to 0 indicates that

the sub-block is further divided into 4x4 sub-blocks”), 9 (Table 1). If the prediction
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mode is set to DIP (displacement intra-frame prediction), then dvd (the displacement
vector) is coded (row 17). Acton, 458.

If ext 8x8 intra pred flag is not set, then rows 19 through 24 are processed.

Acton, 59.
15—) noSubMbPartSizeLessThan8x8Flag = 0
20 for( lumad4x4Blkldx=0; lumad4x4Blkldx<4;

lumadx4Blkldx++ ) {
21 ext_4x4_pred_mode[ luma8x8Blkldx [ lumadx4Blkldx ] 2 | ue(v) | ae(v)
if( ext_4x4_pred_mode[ luma8x8BIlkIdx ][ lumad4x4BIkIdx ]

1

22| ==
DIP )
23 for( compldx = 0; compldx < 2; compldx++ )
24 dvd[ luma8x8BIlkIdx ][ lumadx4BIkIdx ][ compldx ] 2 | ue(v)lae(v)

In those rows, for each of the 4x4 sub-blocks, the ext 4x4 pred mode is set
(row 21) to the intra prediction encoding method used for that 4x4 block. Xiong, 8,
9 (Table 1). If the prediction mode is set to DIP (displacement intra-frame
prediction), then dvd (the displacement vector) is coded (row 24). Acton, 960.

So at each level of the hierarchy, a flag (ext [NxN] pred flag) is set. If set to
1, the prediction mode for that entire block is coded (ext [NxN] pred mode). Acton,
q61. If the flag is not set, there is a loop that processes each of the sub-blocks. Further,
when the intra-prediction encoding method is set for a particular level of the
hierarchy, and that intra-prediction encoding method is DIP (displacement intra
prediction), then the displacement vector is also coded for that block. Xiong, 5, 9

(Table 1); Acton, q61.
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Notably, the syntax table of Xiong (Table 1) is analogous to the syntax table
of'the *876 patent (Table 4). Each table has a flag at each hierarchical level indicating
whether a prediction mode is applied for the entire block (intra[N]_flag for the *876
patent, and ext [NxN] pred flag for Xiong). Each codes the mode for the entire
block if the flag is set to 1 (intra pred mode [N] for the ’876 patent, and
ext [NxN] pred mode for Xiong). If the flag is set to 0, each has a loop that
processes each subblock. And each codes direction information for the block based
on the prediction mode (intra[N] multidir index for the 876 patent, and dvd for
Xiong). Acton, 962.

2. VCEG-AJ21

VCEG-AJ21 is a printed publication that was publicly available by October 8,
2008, making it prior art to the 876 patent under 35 U.S.C. §102(a). Reader, 931-
48. For example, Dr. Reader explains that VCEG-AJ21 would have been uploaded
and made available for download by the public by the beginning of the VCEG
October 2008 meeting, where it was scheduled to be discussed. /d., 44.

VCEG-AJ21 extended the architecture of the H.264 codec with enlarged
macroblock sizes. VCEG-AJ21, 1 (Abstract). In particular, VCEG-AJ21 discloses
enlarging the H.264 macroblock size of 16x16 to “NxN,” where N is increased
according to powers of 2, and gives examples of 32x32, 64x64, and 128x128.

VCEG-AJ21, 3 (“N indicates the maximum pixel size for the enlarged MB and can
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be increased with power of 2 such as 32, 64 or 128.”). VCEG-AJ21 also discloses
using a hierarchical structure for large blocks. Figure 3 shows such a hierarchy

starting with a 64x64 block. Acton, §963-64.

32x64 P32x32
64 64
Stage 1
64 64
532 32x16 16x32 P16x16
Stage 2
[6x16  16x8  8x16 P88
Stage 3
Stage 4 §x8 8x4 4x8 4xd
]

VCEG-AJ21, 3 (Fig. 3).

3. Motivation to Combine Xiong and VCEG-AJ21

A POSITA would have been motivated to combine Xiong and VCEG-AJ21
to extend Xiong’s hierarchical block structure to larger blocks, including 64x64 and
128x128 and would have had a reasonable expectation of success in doing so. Acton,
q65.

Both references build upon H.264. Xiong (Background Art); VCEG-AJ21, 1
(Abstract). In particular, both references describe macroblocks larger than the 16x16

macroblocks used in H.264. Xiong, 6 (“Of course, the macroblock here is not
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necessarily limited to a 16x16 macroblock; it can also be of other sizes, such as a
32%32 macroblock.”); VCEG-AJ21, 3 (“Table 1 lists the H.264 elements that must
be modified by enlarging the MB sizes. As aforementioned, this is not the exhaustive
list. In Table 1, N indicates the maximum pixel size for the enlarged MB and can be
increased with power of 2 such as 32, 64 or 128.”); Acton, J66.

A POSITA would have used VCEG-AJ21’s disclosure of 64x64 and 128x128
macroblocks as examples of macroblocks “of other sizes,” referred to in Xiong.
Acton, 967. A POSITA would have had a reasonable expectation of success using
64x64 and 128x128 blocks with Xiong because the hierarchical structure and related
syntax is easily expanded using routine engineering principles. /d. In particular, a
POSITA would have known to reuse or replicate the portion of software/firmware
in Xiong’s system for encoding and decoding the syntax elements described in Table
1 (which addresses 16x16 and 8x8 blocks) to work on a larger, 32x32 block (e.g.,
using a recursive function call to address each level of the hierarchy). Id. The
result—in accordance with Xiong’s disclosure of ext 16x16 pred flag and 32x32
macroblocks—would include an ext 32x32 pred flag for 32x32 macroblocks. /d.
Further, a POSITA would have understood that it would be a simple extension
(another reuse or replication of code) to add the 64x64 macroblocks disclosed by
VCEG-AJ21, providing ext 64x64 pred flag and ext 64x64 pred mode. /d. In

fact, a POSITA would have understood generally that VCEG-AJ21’s disclosure of
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an enlarged macroblock size combined with Xiong would result in
ext [NxN] pred flagand ext [NxN] pred mode, where “N indicates the maximum
pixel size for the enlarged MB and can be increased with power of 2 such as 32, 64
or 128.” VCEG-AIJ21, 3; Acton, 967. And as explained in VCEG-AJ21, the benefit
of extending the system to use larger block sizes is “enhanced coding efficiency for
high resolution video coding. This extension is definitely beneficial to the long-term
living of H.264 for high resolution video coding beyond HD resolutions.” VCEG-
AJ21, 6; Acton, 9Y67-69.

4. Claim 1

a. 1[pre]: A method of decoding picture data for at least a
large block in a picture, the method comprising:

If limiting, Xiong discloses or suggests 1[pre]. Xiong discloses a
“method...for intra frame prediction...decoding.” Xiong (Abstract). Xiong discloses
using macroblocks that can be 32x32 pixels. /d., 6 (“Of course, the macroblock here
is not necessarily limited to a 16x16 macroblock; it can also be of other sizes, such
as a 32x32 macroblock.”). Xiong further discloses decoding picture data from
macroblocks. /d., 10 (“Based on the information indicating block size and the intra
frame prediction encoding method used for each block, decoding is performed.”);

Acton, 970.
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Thus, Xiong discloses or suggests a method of decoding picture data for a
macroblock (a large block (such as a 32x32 block)) in a picture.® Acton, §70.
VCEG-AJ21 also discloses using macroblocks of any size NxN, where “N
indicates the maximum pixel size for the enlarged MB and can be increased with
power of 2 such as 32, 64 or 128.” VCEG-AJ21, 3. Thus, the combined teachings of
Xiong and VCEG-AJ21 use large blocks that are 32x32, 64x64, or even 128x128.
Acton, §71.
b. 1[a]: determining that intra prediction is to be performed
for the large block, wherein the large block has a block

size equal to or larger than 32x32, and the large block
size is greater than a size of a basic coding unit;

Xiong, alone or in combination with VCEG-AJ21, discloses or suggests
limitation 1[a]. Xiong discloses intra-frame prediction, as well as inter-frame
prediction. Xiong, (Background Art). Xiong’s Background Art section discusses
H.264/MPEG-4 AVC and how its intra-prediction encoding method can improved.
Id.; Acton, q72. To that end, Xiong discloses that if the ext intra pred flag is set to

1, then multiple intra-prediction encoding methods are used within the frame,

¢ Ttalicized text is claim text unless otherwise noted.
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meaning intra-prediction encoding (and therefore decoding)’ is handled on a block-
by-block basis (determining that intra prediction is to be performed for the large
block). Xiong, 8, 9 (Table 1); Acton, §72.

Xiong discloses blocks larger than 16x16. Xiong, 6 (“Of course, the
macroblock here is not necessarily limited to a 16x16 macroblock; it can also be of
other sizes, such as a 32x32 macroblock.”). While Xiong expressly recites a 32x32
macroblock as one example of a macroblock “of other sizes,” a POSITA would have
understood that the reference to macroblocks “of other sizes” would include a 64x64
macroblock, as macroblocks are generally sized based on powers of 2, and therefore
a 64x64 macroblock is the next size up from a 32x32 macroblock (2°=32, 2°=64).
Acton, §73. VCEG-AJ21 also discloses using macroblocks of any size NxN, where
“N indicates the maximum pixel size for the enlarged MB and can be increased with
power of 2 such as 32, 64 or 128.” VCEG-AJ21, 3. Thus, the combined teachings of
Xiong and VCEG-AJ21 use macroblocks that are 32x32, 64x64, or even 128x128
(wherein the large block has a block size equal to or larger than 32 %x32). Acton, §73.
And a POSITA would have been motivated to make this combination for the reasons

discussed above in §VI.A.3.

7 Xiong discloses an “encoding/decoding method” based on the encoding structure

of Table 1. Xiong, 10.
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Xiong discloses 16x16 blocks for intra prediction coding that, as discussed
above (supra §V), corresponds to a basic coding unit. Xiong, 8
(“ext 16x16 pred flag equal to 1 indicates that the macroblock for this intra
prediction type is partitioned as 16x16.”). Therefore, Xiong’s 32x32 block (the large
block) 1s both equal to or larger than 32%32, and has a size that is greater than a
size of a basic coding unit (i.e., larger than a 16x16 block used for intra-prediction
coding). Acton, §74. Similarly, VCEG-AJ21’s 64x64 and 128x128 blocks are also
equal to or larger than 32 %32 and greater than a size of a basic coding unit (larger
than a 16x16 block used for intra prediction coding), thereby qualifying as a “large
block™ within the scope of this claim, and meeting this limitation. /d.

c. 1[b]: decoding a binary split signaling syntax element

specifying that the large block is further split into four
equally sized sub-blocks;

Xiong in combination with VCEG-AJ21 discloses or suggests limitation 1[b].
In particular, the combination discloses or suggests flags that indicate whether a
64x64 block and a 32x32 block is split into four equally sized sub-blocks (32x32
and 16x16 respectively). Acton, §75. Those flags are binary split signaling syntax
element[s] specifying that the large block is further split into four equally sized sub-
blocks. Id.

Xiong discloses flags that indicate whether the 16x16 block and the 8x8 block

are further split into four equally sized sub-blocks. Xiong, 8, 9 (Table 1); Acton, 76.
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For example, “ext 16x16 pred flag equal to O indicates that the macroblock is
further divided into 8x8 blocks,” “and ext 8x8 pred flag[ ] equal to 0 indicates that
the sub-block is further divided into 4x4 sub-blocks.” Xiong, 8. Xiong also discloses
that the macroblock may be sizes other than 16x16, “such as a 32x32 macroblock.”
1d., 6. As discussed above describing Xiong, a POSITA would have understood from
Xiong’s teachings of using ext 16x16 pred flag to indicate splitting of a 16x16
block into 8x8 subblocks, that when using a 32x32 macroblock, there would also be
an ext 32x32 pred flag that, when set to 0, indicates the 32x32 macroblock is
divided into four 16x16 blocks. See §§VI.A.1, VI.A.3; Acton, §76.

Further, a POSITA would have understood that the combination of Xiong and
VCEG-AJ21 taught macroblocks of any size with width and height of 2N, where N
is an integer (e.g., 2°=32x32, 2°=64x64, 27=128x128). VCEG-AJ21, 3; Acton, {77.
For each block size, there would be a flag indicating whether that block is split into
four equally sized sub-blocks, as Xiong explicitly disclosed for 16x16, 8x8 blocks.
Xiong, 7 (“Specifically, if multiple blocks in the frame are encoded using at least
two different intra frame prediction encoding methods, with each method applied to
one or more blocks in the frame, information indicating that multiple intra frame
prediction encoding methods were used for prediction encoding is written into the
encoding result of the frame.”), 10; Acton, §77. So, for a 64x64 block, there would

be a flag (e.g., ext 64x64 pred flag) that indicates that block should be partitioned
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into four 32x32 sub-blocks. Acton, §77. And a POSITA would have been motivated
to make this combination for the reasons discussed above in §VI.A.3.

The flags indicating whether a block is to be subdivided are set to either 0
(block is to be split) or 1 (block uses a single prediction mode, and is not to be split),
and are therefore binary. Xiong, 8, 9 (Table 1) (each flag is encoded as “u(1)”
indicating a 1 bit unsigned integer). Xiong discloses decoding these flags. /d., 10 (“If
ext 16x16 pred flag equals 1, this indicates that the macroblock is partitioned as
16x16. The ext 16x16 _pred mode is then parsed to obtain the encoding method of
the current block.”); Acton, 978.

Therefore, Xiong in combination with VCEG-AJ21 discloses a flag (a binary
split signaling element) specifying that a 32x32 block or a 64x64 block (each a large
block) is split into 16x16 sub-blocks (for a 32x32 block) or 32x32 blocks (for a
64x64 block) (four equally sized sub-blocks). Acton, 79.

d. 1[c]: decoding an intra prediction mode for the large

block that is not further split into four equally sized sub-
blocks;

Xiong in combination with VCEG-AJ21 discloses or suggests limitation 1[c].
As discussed for limitation 1[b], Xiong discloses a flag that indicates whether a block
is further split into four equally sized sub-blocks, such as ext 16x16 pred flag and
ext 8x8 pred flag. See §VI.A.4.c. When ext 16x16 pred flag is set to 1, that

“indicates that the macroblock for this intra prediction type is partitioned as 16x16.”
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Xiong, 8. Similarly, when ext 8x8 pred flag is set to 1, that “indicates prediction
with an 8§x8 partition.” Xiong, 8; Acton, §80.

As also discussed for limitation 1[b], Xiong discloses a 32x32 macroblock,
and Xiong in combination with VCEG-AJ21 discloses or suggests a 64x64
macroblock, and a POSITA would have understood, based on Xiong’s teachings,
there would also be an ext 32x32 pred flag and an ext 64x64 pred flag for those
blocks. See §VI.A.4.c; Acton, 981. Just like ext 16x16 pred flag and
ext 8x8 pred flag, when ext 32x32 pred flag or ext 64x64 pred flagis setto 1,
it indicates that the intra prediction mode for that block (the large block) applies to
the entire block; it is not further split into four equally sized sub-blocks. Xiong, §8;
Acton, 981.

As shown in the syntax of Table 1, Xiong discloses that if
ext 16x16 pred flag is set (i.e., is 1), ext 16x16 pred mode—‘the intra frame
prediction encoding method for a macroblock partitioned as 16x16”—is encoded.
Xiong, 8, 9 (Table 1). Similarly, if ext 8x8 pred flag is set, ext 8x8 pred mode—
“the intra frame prediction encoding method for each sub-block partitioned as
8x8”—is encoded. Xiong, 8, 9 (Table 1). Xiong discloses decoding
ext 16x16 pred mode and ext 8x8 pred mode. Xiong, 10 (“If
ext 16x16 pred flag equals 1, this indicates that the macroblock is partitioned as

16x16. The ext 16x16 _pred mode is then parsed to obtain the encoding method of
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the current block. The decoding method corresponding to this encoding method is
used to decode the 1616 macroblock.”), id. (“For each 8x8 block, based on its
ext 8x8 pred flag, if ext 8x8 pred flag equals 1, the intra frame prediction
encoding method ext 8x8 pred mode of the 8x8 block is parsed from the code
stream.”); Acton, §82.

A POSITA would have understood that just like when Xiong’s
ext 16x16 pred flag is set to 1, ext 16x16_pred mode is encoded to indicate the
intra-frame encoding for the entire 16x16 block, for Xiong’s 32x32 macroblock, if
ext 32x32 pred_flag was set to 1, the intra-frame encoding method for that entire
32x32 block would be encoded. Xiong, 8 (“ext 16x16 pred mode indicates the
intra frame prediction encoding method for a macroblock partitioned as 16x167), 9
(Table 1) (“if(ext_16x16 pred flag)” encode ext 16x16 pred mode); Acton, q83.
A POSITA would have also understood that ext 32x32 pred mode would be
decoded in the same way as ext 16x16 pred mode and ext 8x8 pred mode,
thereby decoding it would provide an intra prediction mode for the large block that
is not further split into four equally sized sub-blocks, meeting this limitation. Acton,
983.

Further, a POSITA would have understood, based on Xiong’s teachings, that
for a 64x64 macroblock, as disclosed by VCEG-AJ21, if ext 64x64 pred flag was

set to 1, the intra-frame encoding method for that entire 64x64 block would be
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encoded (i.e., there would be ext 64x64 pred mode similar to
ext 16x16 pred mode and ext 8x8 pred mode). Acton, §84. A POSITA would
have also understood that ext 64x64 pred mode would be decoded in the same way
as ext 16x16 pred mode and ext 8x8 pred mode, thereby decoding it would
provide an intra prediction mode for the large block that is not further split into four
equally sized sub-blocks, meeting this limitation. /d.

Therefore, this limitation is met both by decoding the prediction mode for a
32x32 block (ext 32x32 pred mode) (decoding an intra prediction mode for the
large block) that is not split into 16x16 subblocks (ext 32x32 pred flag set to 1)
(that is not further split into four equally sized sub-blocks), and separately by
decoding the prediction mode for a 64x64 block (ext 64x64 pred mode) (decoding
an intra prediction mode for the large block) that is not split into 16x16 subblocks
(ext_64x64 pred flag set to 1) (that is not further split into four equally sized sub-
blocks). Acton, 985.

e. 1[d]: partitioning the large block into the four equally
sized sub-blocks in response to the decoded binary split

signaling syntax element specifying that the large block
is further split into four equally sized sub-blocks; and

Xiong in combination with VCEG-AJ21 discloses or suggests limitation 1[d].

As discussed for limitation 1[b], Xiong discloses a flag that indicates whether a block

-30 -



U.S. Patent 11,936,876
IPR2026-00193

is further split into four equally sized sub-blocks, such as ext 16x16 pred flag and
ext 8x8 pred flag. See §VI.A.4.c; Acton, 986.

As also discussed for limitation 1[b], Xiong and VCEG-AJ21 each disclose a
32x32 macroblock, and a POSITA would have understood, based on Xiong’s
teachings, there would also be an ext 32x32 pred flag, and ext 32x32 pred flag
set to 0 indicates the 32x32 macroblock is divided into four 16x16 blocks. See
§VI.A.4.c; Acton, 987.

As also discussed for limitation 1[b], VCEG-AJ21 discloses or suggests a
64x64 macroblock, and a POSITA would have understood, based on Xiong’s
teachings, there would also be an ext 64x64 pred flag, and ext 64x64 pred flag
set to 0 indicates the 64x64 macroblock is divided into four 32x32 blocks. See
§VI.A.4.c; Acton, 988.

Xiong discloses “If ext 16x16 pred flag equals 0, this indicates that the
16x16 macroblock is divided into 8x8 blocks, and further parsing of each 8x8 block
of the macroblock is required,” and “[1]f ext 8x8 pred flag equals 0, this indicates
that the current block is further divided into 4x4 sub-blocks, and the intra frame
prediction encoding method ext 4x4 pred mode of each 4x4 block is parsed.”
Xiong, 10; Acton, 489. A POSITA would have understood the decoder to process
ext 32x32 pred flag and ext 64x64 pred flag in a similar manner—i.e., if

ext 32x32 pred flag is set to 0, the current block is divided into four 16x16 sub-
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blocks, and if ext 64x64 pred flag is set to 0, the current block is divided into four
32x32 sub-blocks. Acton, 489. As such, Xiong discloses or suggests dividing the
32x32 macroblock (partitioning the large block) into four 16x16 sub-blocks (into
the four equally sized sub-blocks) when ext 32x32 pred flag is set to 0 (in response
to the decoded binary split signaling syntax element specifying that the large block
is further split into four equally sized sub-blocks). Id. In addition, Xiong also
discloses or suggests dividing the 64x64 macroblock (partitioning the large block)
into four 32x32 sub-blocks (into the four equally sized sub-blocks) when
ext 64x64 pred flag is set to 0 (in response to the decoded binary split signaling
syntax element specifying that the large block is further split into four equally sized
sub-blocks). Id.
f. 1[e]: decoding a second syntax element indicating a
single spatial intra partition type for at least one basic
coding unit sized sub-block, the single spatial intra

partition type being determinable from among a plurality
of spatial intra partition types.

Xiong in combination with VCEG-AJ21 discloses or suggests limitation 1[e].
As discussed for limitation 1[b], Xiong discloses a flag, ext 16x16 pred_flag, that
indicates whether a 16x16 block is split into four 8x8 sub-blocks. See §VI.A.4.c;

Acton, 990.
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As ext_16x16_pred flag sets the intra partition type for a 16x16 block—
corresponding to a basic coding unit (supra §V)—it is indicating a single spatial
intra partition type for at least one basic coding unit sized sub-block. Acton, §91.

Xiong thus discloses ext 16x16 pred flag (a second syntax element) that
when set to 1 indicates an intra partition type of 16x16 (indicating a single spatial
intra partition type for at least one basic coding unit sized sub-block), where the
intra partition type is selected from, at least 16x16, 8x8, and 4x4 (the single spatial
intra partition type being determinable from among a plurality of spatial intra
partition types). Acton, 492.

To the extent PO argues ext 16x16 pred flag does not indicate a single
spatial intra partition type, Xiong further discloses encoding (and therefore
decoding)® “the size of each block,” which is a syntax element indicating a single
spatial intra partition type being determinable from among a plurality of spatial intra
partition types. Xiong, 4 (“Information indicating the size of each block can be
written into the encoding result, so that the blocks within the same frame are not

limited to a fixed partitioning scheme, which is beneficial for using different intra

8 Xiong discloses an “encoding/decoding method” based on the encoding structure

of Table 1. Xiong, 10.
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frame prediction encoding methods to achieve improved encoding performance.”);
Acton, 993.

To the extent PO argues that “ext 16x16 pred flag” does not alone meet this
limitation, this limitation would have been obvious to a POSITA, based on the
teachings of Xiong. The combination of ext 16x16 pred flag and

ext 8x8 pred flag indicate the partition size, as shown in the table below. Acton,

194.
ext 16x16 pred flag | ext 8x8 pred flag | Partition Size
(for each 8x8 sub-
block)
1 N/A 16x16
0 1 8x8
0 0 4x4

A POSITA would have been motivated by a desire for efficiency and
simplicity to encode both ext 16x16 pred flag and ext 8x8 pred flag as a single
syntax element. Acton, 995. Doing so would require fewer bits to be transmitted,
thereby saving bandwidth. /d. And decoding and processing the single syntax
element would be a simpler process and would be possible given the limited number

of partition types (8x8, 4x4) that are smaller than the basic coding unit. /d.
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5. Claim 2: The method of claim 1, further comprising decoding

an intra prediction mode for the basic coding unit sized sub-
block.

Xiong discloses or suggests the additional limitation of claim 2. Acton, 496.

Xiong discloses decoding an intra prediction mode for a 16x16 macroblock—
which is a basic coding unit sized sub-block, see §V. Xiong, 8
(“ext_16x16_pred mode indicates the intra frame prediction encoding method for a
macroblock partitioned as 16x16”). As discussed for limitations 1[a] and 1[e], Xiong
discloses doing intra prediction on a 16x16 block. See §§VI.A.4.b and VI.A.4.e;
Acton, 997.

Xiong discloses decoding the intra prediction mode for a 16x16 block by
parsing ext 16x16 pred mode. Xiong, 8 (“ext 16x16 pred mode indicates the
intra frame prediction encoding method for a macroblock partitioned as 16x16”). As
discussed for limitation 1[a], Xiong discloses using a 32x32 block, of which a 16x16
block would be a sub-block. See §VI.A.4.b; Acton, 998. Xiong thus discloses
decoding ext 16x16 pred mode (decoding an intra prediction mode) for a 16x16
block that is contained within a 32x32 block (basic coding unit sized sub-block).

Acton, 98.
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6. Claim 3: The method of claim 1, further comprising decoding
a further binary split signaling syntax element specifying that
at least one of the four equally sized sub-blocks greater than a

basic coding unit size is further split into four smaller equally
sized sub-blocks.

Xiong in combination with VCEG-AJ21 discloses or suggests the additional
limitation of claim 3. Acton, 999.

In addition to teaching larger blocks and prediction flags for the blocks, Xiong
also discloses the ext 16x16 pred flag, which, when set to 0, “indicates that the
[16x16] macroblock is further divided into 8x8 blocks.” Xiong, 8; Acton, 100.

As discussed for limitation 1[b], Xiong in combination with VCEG-AJ21
discloses a flag for a 64x64 block that is a binary split signaling syntax element
specifying that the large block is further split into four equally sized sub-blocks. See
§VI.A.4.c; Acton, §101. And the flag for a 32x32 block (e.g., ext 32x32 pred flag)
1S a further binary split signaling syntax element specifying that at least one of the
four equally sized sub-blocks (32x32 blocks)—which are greater than a basic
coding unit size (e.g., a 16x16 block, see §V)—is further split into four smaller
equally sized sub-blocks. Acton, q101.

7. Claim 4: The method of claim 1, wherein the spatial intra

partition type specifies a size of a partition of the basic coding
unit sized sub-block.

Xiong in combination with VCEG-AJ21 discloses or suggests the additional

limitation of claim 4. Acton, §102.
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As discussed for limitation 1[e], when ext 16x16 pred flag is set to 1, that
indicates a spatial intra partition type of a 16x16 block. See §VI.A.4.f; Acton, §103.
Thus, the flag specifies the size (16x16, which is the size of a basic coding unit, see
§V) of a partition of the basic coding unit sized sub-block. Acton, §103.

8. Claim 5
a. S[pre]: An apparatus, comprising:

If limiting, Xiong discloses or suggests 5[pre]. Xiong discloses a “device for
intra frame prediction...decoding.” Xiong (Abstract). Xiong’s Figure 9 (below)

shows a schematic of a decoding apparatus. Acton, §104.
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Decoder 1

First Reading Unit —

Decoder 2

Second Reading Unit _>

Decoder n

Decoding Unit

Xiong, Fig. 9, 5 (“Figure 9 is a structural diagram of the intra frame prediction
decoding device according to the second embodiment of the present invention.”).

b. S[a]: at least a memory and one or more processors,
wherein the one or more processors are configured to:

Xiong discloses or suggests 5[a]. A POSITA would have understood that
Xiong’s “intra frame prediction decoding device” that “includes at least two
decoders” and two “reading unit[s]” would include a memory and at least one
processor. Xiong, 12, Fig. 9; Acton, §105. Decoders and reading units are computing

devices or components that include memory to store instructions for decoding as
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well as the video data being decoded. Acton, §105. Such computing devices and
components process instructions through a microprocessor. /d.

c. 5[b]: decode picture data for at least a large block in a
picture by determining that intra prediction is to be
performed for the large block, wherein the large block
has a large block size equal to or larger than 32%32, and
the large block size is greater than a basic coding unit

size, wherein the intra prediction is signaled for the large
block and the one or more processors are configured to:

Xiong in combination with VCEG-AJ21 discloses or suggests 5[b]. Xiong
discloses decode picture data for at least a large block in a picture for substantially
the same reasons as 1[pre]. See §VI.A.4.a; Acton, §106. Xiong in combination with
VCEG-AJ21 discloses or suggests determining that intra prediction is to be
performed for the large block, wherein the large block has a large block size equal
to or larger than 32 %32, and the large block size is greater than a basic coding unit
size for substantially the same reasons as 1[a]. See §VI.A.4.b; Acton, §106.

Xiong further discloses intra prediction is signaled for the large block. Xiong,
10 (“Based on the information indicating block size and the intra frame prediction
encoding method used for each block, decoding is performed.”); Acton, 4107.

d. 5[c]: decode a binary split signaling syntax element

specifying that the large block is further split into four
equally sized sub-blocks;

Xiong in combination with VCEG-AJ21 discloses or suggests 5[c] for

substantially the same reasons as 1[b]. See § VI.A.4.c; Acton, §108.
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e. 5[d]: decode an intra prediction mode for the large block
that is not further split into four equally sized sub-blocks;

Xiong in combination with VCEG-AJ21 discloses or suggests 5[d] for
substantially the same reasons as 1[c]. See §VI.A.4.d; Acton, 4109.

f. S[e]: partition the large block into the four equally sized
sub-blocks in response to the decoded binary split
signaling syntax element specifying that the large block
is further split into four equally sized sub-blocks; and

Xiong in combination with VCEG-AJ21 discloses or suggests 5[e] for
substantially the same reasons as 1[d]. See §VI.A.4.e; Acton, §110.

g. 5[f]: decode a second syntax element indicating a single
spatial intra partition type for at least one basic coding
unit sized sub-block, the single spatial intra partition type
being determinable from among a plurality of spatial
intra partition types.

Xiong in combination with VCEG-AJ21 discloses or suggests 5[f] for
substantially the same reasons as 1[e]. See §VI.A.4.f; Acton, §111.
0. Claim 6: The apparatus of claim 5, wherein the one or more

processors are configured to decode an intra prediction mode
for the basic coding unit sized sub-block.

Xiong in combination with VCEG-AJ21 discloses or suggests claim 6 for

substantially the same reasons as claim 2. See §VI.A.5; Acton, 4112.
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10. Claim 7: The apparatus of claim 5, wherein the one or more
processors are configured to decode a further binary split
signaling syntax element specifying that at least one of the

four equally sized sub-blocks greater than a basic coding unit
size is further split into four smaller equally sized sub-blocks.

Xiong in combination with VCEG-AJ21 discloses or suggests claim 7 for
substantially the same reasons as claim 3. See § VI.A.6; Acton, 4113.
11. Claim 8: The apparatus of claim 5, wherein the spatial intra

partition type specifies a size of a partition of the basic coding
unit.

Xiong in combination with VCEG-AJ21 discloses or suggests claim 8 for
substantially the same reasons as claim 4. See §VI.A.7; Acton, J114.

12. Claim 11

a. 11[pre]: A method of encoding picture data for at least a
large block in a picture, the method comprising:

If limiting, Xiong discloses or suggests 11[pre]. Xiong discloses a
“method...for intra frame prediction encoding.” Xiong (Abstract). Xiong discloses
using macroblocks that can be 32x32 pixels. /d., 6. Xiong further discloses encoding
picture data from macroblocks. /d., 5 (“From these candidate encoding results, the
one with the best performance indicator is selected as the final encoding result for
that block.”). Therefore, Xiong discloses encoding picture data for 32x32 blocks (a
large block in a picture). Acton, q115. VCEG-AJ21 also discloses using
macroblocks of any size NxN, where “N indicates the maximum pixel size for the

enlarged MB and can be increased with power of 2 such as 32, 64 or 128.” VCEG-
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AJ21, 3. Thus, the combined teachings of Xiong and VCEG-AJ21 use large blocks
that are 32x32, 64x64, or even 128x128. Acton, 4115.

b. 11[a]: determining that intra prediction is to be
performed for the large block, wherein the large block
has a block size equal to or larger than 32x32, and the
large block size is greater than a size of a basic coding
unit;

Xiong in combination with VCEG-AJ21 discloses or suggests 11[a] for
substantially the same reasons as 1[a]. See §VI.A.4.b; Acton, §116.
c. 11[b]: encoding a binary split signaling syntax element

specifying that the large block is further split into four
equally sized sub-blocks;

Xiong in combination with VCEG-AJ21 discloses or suggests 11[b]. As
discussed for limitation 1[b], Xiong teaches decoding a binary split signaling syntax
element specifying that the large block is further split into four equally sized sub-
blocks. See §VI1.A .4.c; Acton, §117. Xiong discloses that the decoding discussed for
limitation 1[b] is an example of “decoding” in Xiong’s “in the intra frame prediction
encoding/decoding method.” Xiong, 5. As such, a POSITA would have understood
Xiong to disclose an encoding method that results in the data that is decoded as
described for limitation 1[b]. Acton, §117. Therefore, Xiong in combination with
VCEG-AJ21 further discloses or suggests encoding the same binary split signaling
syntax elements (ext 32x32 pred flag and ext 64x64 pred flag) discussed in as

being decoded in limitation 1[b]. See §VI.A .4.c; Xiong, 8, 9 (Table 1); Acton, 4117.
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d. 11][c]: encoding an intra prediction mode for the large

block that is not further split into four equally sized sub-
blocks;

Xiong in combination with VCEG-AJ21 discloses or suggests 11[c]. As
discussed for limitation 1[c], Xiong discloses decoding an intra prediction mode for
the large block that is not further split into four equally sized sub-blocks. See
§VI.A.4.d; Acton, §118. Xiong discloses that the decoding discussed for limitation
I[c] is an example of “decoding” in Xiong’s “in the intra frame prediction
encoding/decoding method.” Xiong, 5. As such, a POSITA would have understood
Xiong to disclose an encoding method that results in the data that is decoded as
described for limitation 1[c]. Acton, §118. Therefore, Xiong alone or in combination
with VCEG-AJ21 further discloses or suggests encoding an intra prediction mode
for the large block that is not further split into equally sized sub-blocks
(ext_32x32 pred mode and ext 64x64 pred mode) discussed in as being decoded
in limitation 1[c]. See §VI.A.4.d; Xiong, 8, 9 (Table 1); Acton, §118.

e. 11[d]: partitioning the large block into the four equally
sized sub-blocks in response to the decoded binary split

signaling syntax element specifying that the large block
is further split into four equally sized sub-blocks; and

Xiong in combination with VCEG-AJ21 discloses or suggests 11[d] for

substantially the same reasons as 1[d]. See § VI.A.4.e; Acton, 4119.
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f. 11[e]: encoding a second syntax element indicating a
single spatial intra partition type for at least one basic
coding unit sized sub-block, the single spatial intra

partition type being determinable from among a plurality
of spatial intra partition types.

Xiong in combination with VCEG-AJ21 discloses or suggests 11[e]. As
discussed for limitation 1[e], Xiong teaches decoding a second syntax element
indicating a single spatial intra partition type for at least one basic coding unit sized
sub-block, the single spatial intra partition type being determinable from among a
plurality of spatial intra partition types. See §VI.A.4.f; Acton, §120. Xiong further
teaches encoding a second syntax element indicating a single spatial intra partition
type for at least one basic coding unit sized sub-block, the single spatial intra
partition type being determinable from among a plurality of spatial intra partition
types (ext 16x16 pred flag) discussed in as being decoded in limitation 1[b]. See
§VI.A .4.c; Xiong, 8, 9 (Table 1); Acton, 120.

13. Claim 12: The method of claim 11, further comprising

encoding an intra prediction mode for the basic coding unit
sized sub-block.

Xiong in combination with VCEG-AJ21 discloses or suggests the additional
limitation of claim 12. Acton, q121.

As discussed for claim 2, Xiong discloses or suggests decoding an intra
prediction mode for the basic coding unit sized sub-block. See §V1.A.5; Acton, §122.

Xiong further discloses or suggests encoding the same intra prediction mode for the
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basic coding unit sized sub-block (ext 16x16 pred mode) discussed as being
decoded in claim 2. See §VI.A.5; Xiong, 8, 9 (Table 1); Acton, §122.
14. Claim 13: The method of claim 11, further comprising
encoding a further binary split signaling syntax element
specifying that at least one of the four equally sized sub-

blocks greater than a basic coding unit size is further split into
four smaller equally sized sub-blocks.

Xiong in combination with VCEG-AJ21 discloses or suggests the additional
limitation of claim 13. Acton, 123.

As discussed for claim 3, Xiong in combination with VCEG-AJ21 discloses
or suggests decoding a further binary split signaling syntax element specifying that
at least one of the four equally sized sub-blocks greater than a basic coding unit size
is further split into four smaller equally sized sub-blocks. See §V1.A.6; Acton, §124.
Xiong in combination with VCEG-AJ21 further discloses or suggests encoding the
same further binary split signaling syntax element specifying that at least one of the
four equally sized sub-blocks greater than a basic coding unit size is further split
into four smaller equally sized sub-blocks (ext 32x32 pred flag) discussed as being
decoded in claim 3. See §VI.A.6; Xiong, 8, 9 (Table 1); Acton, 9124.

15. Claim 14: The method of claim 11, wherein the spatial intra

partition type specifies a size of a partition of the basic coding
unit sized sub-block.

Xiong in combination with VCEG-AJ21 discloses or suggests claim 14 for

substantially the same reasons as claim 4. See § VI.A.7; Acton, 4125.
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16. Claim 15
a. 15[pre|: An apparatus comprising:

If limiting, Xiong discloses or suggests 15[pre]. Xiong discloses a “device for
intra frame prediction encoding.” Xiong (Abstract). Xiong’s Figure 8 shows a

schematic of an encoding apparatus. Acton, §126.

Encoding Unit
Decoder 1
Decoder 2 > Selector 2% Writing Unit
Decoder n

Xiong, Fig. 8, 5 (“Figure 8 is a structural diagram of the intra frame prediction

encoding device according to the second embodiment of the present invention;”).
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b. 15[a]: at least a memory and one or more processors,
wherein the one or more processors are configured to:

Xiong discloses or suggests 15[a]. A POSITA would have understood that
Xiong discloses a memory and processor for encoding video. Xiong (Abstract), 11,
Fig. 8; Acton, §127. In particular, a POSITA would have understood the disclosure
of an “intra frame prediction encoding device” that comprises “at least two encoders,”
a “selector,” and a “writing unit,” would include a memory and at least one processor.
Xiong, 11, Fig. 8; Acton, §127. Encoders and writing units are computing devices
or components that include memory to store instructions for encoding as well as the
video data being encoded. Acton, §127. Such computing devices and components
process instructions through a microprocessor. /d.

c. 15[b]: encode picture data for at least a large block in a
picture by determining that intra prediction is to be
performed for the large block, wherein the large block
has a large block size equal to or larger than 32x32, and
the large block size is greater than a basic coding unit

size, wherein the intra prediction is signaled for the large
block and the one or more processors are configured to:

Xiong in combination with VCEG-AJ21 discloses or suggests 15[b]. Xiong
teaches encode picture data for at least a large block in a picture, for substantially
the same reasons as 11[pre]. See §VI.A.12.a; Acton, §128. Xiong in combination
with VCEG-AJ21 discloses or suggests determining that intra prediction is to be

performed for the large block, wherein the large block has a large block size equal
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to or larger than 32 %32, and the large block size is greater than a basic coding unit
size, for substantially the same reasons as 11[a]. See §VI.A.12.b; Acton, §128.
Xiong further discloses or suggests intra prediction is signaled for the large
block. Xiong, 7 (“the encoding result of the frame includes information...indicating
the intra frame prediction encoding method used for each block.”); Acton, 4129.

d. 15[c]: encode a binary split signaling syntax element
specifying that the large block is further split into four
equally sized sub-blocks;

Xiong in combination with VCEG-AJ21 discloses or suggests 15[c] for
substantially the same reasons as 11[b]. See §VI.A.12.c; Acton, q130.

e. 15[d]: encode an intra prediction mode for the large
block that is not further split into four equally sized sub-
blocks;

Xiong in combination with VCEG-AJ21 discloses or suggests 15[d] for
substantially the same reasons as 11[c]. See §VI.A.12.d; Acton, 131.

f. 15[e]: partition the large block into the four equally sized

sub-blocks in response to the binary split signaling

syntax element specifying that the large block is further
split into four equally sized sub-blocks; and

Xiong in combination with VCEG-AJ21 discloses or suggests 15[e] for
substantially the same reasons as 1[d] and 11[d]. See §§VI.A.4.e, VI.A.12.e; Acton,

q132.
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g. 15[f]: encode a second syntax element indicating a single
spatial intra partition type for at least one basic coding
unit sized sub-block, the single spatial intra partition type
being determinable from among a plurality of spatial
intra partition types.

Xiong in combination with VCEG-AJ21 discloses or suggests 15[f] for
substantially the same reasons as 11[e]. See §VI.A.12.1; Acton, q133.

17. Claim 16: The apparatus of claim 15, wherein, the one or
more processors are configured to encode an intra prediction
mode for the basic coding unit sized sub-block.

Xiong in combination with VCEG-AJ21 discloses or suggests claim 16 for
substantially the same reasons as claim 12. See §VI.A.13; Acton, q134.

18. Claim 17: The apparatus of claim 15, wherein, the one or
more processors are configured to encode a further binary
split signaling syntax element specifying that at least one of
the four equally sized sub-blocks greater than a basic coding
unit size is further split into four smaller equally sized sub-
blocks.

Xiong in combination with VCEG-AJ21 discloses or suggests claim 17 for
substantially the same reasons as claim 13. See §VI.A.13; Acton, q135.
19. Claim 18: The method of claim 15, wherein the spatial intra

partition type specifies a size of a partition of the basic coding
unit sized sub-block.

Xiong in combination with VCEG-AJ21 discloses or suggests claim 18 for
substantially the same reasons as claims 4 and 14. See §§VI.A.7, VI.A.15; Acton,

q136.
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B. Ground 1B: Xiong in view of VCEG-AJ21 and H.264
1. H.264

H.264 is a standard for “higher compression of moving pictures for various
applications such as videoconferencing, digital storage media, television
broadcasting, Internet streaming, and communication.” H.264, i. The revision of
H.264 referenced herein (EX-1010) was approved by the ITU-T Study Group 16 in
November 2007 and was publicly available by July 1, 2008, making it prior art under
§102(b). H.264, i; Munford, ]7-36.° For example, Ms. Munford explained that “the
final, approved edition of ITU-T H.264 2007 was posted to the ITU website and
made available for purchase no later than May 29, 2008,” “and the substance of that
document [through amendments to March 2005 version] was publicly available no

later than September 2007.” Munford, §935-36.

? To the extent PO argues that EX-1010 was not publicly available by July 1, 2008,
the substance of that reference was available in the form of Amendments 1 and 2 to
the 2005 version of H.264, which were publicly available no later than September
2007. EX-1015 (““H.264 (03/2005)”); Munford, 436, Appendices H26402 (EX-1016
(“Amendment 1)), H26403 (EX-1017 (“Amendment 2”)). Alternative citations to
H.264 (03/2005), Amendment 1, and/or Amendment 2 are provided as footnotes

throughout this Petition.
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The °876 patent refers to H.264 as an example of a “modern video coding
standard[]” that “employ[s] various coding modes to efficiently reduce the
correlations in the spatial and temporal domains.” EX-1001, 1:28-42; Acton, 9137-
138.

H.264 includes Table 7-11 (below), titled Macroblock types for I slices. It
indicates the allowed macroblocks for intra predicted frames. H.264, 90-911°; Acton,

q139.

10 11,264 (03/2005), 86.
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§: - é = =B - B
z s = =5 23 == % E
E £ g EL o} s =2
g - §3 P iz 2E =2

: - <E == C= L

Z a = P
1} I N=N Q Inira_4x=4 na Eguation 7-34 | Eguation 7-34
0 I N=N 1 Inira_%xi na Eguation 7-34 | Eguation 7-34
1 I 16xl6 0 0.0 na Intra_1&=14 ] 0 0
2 I 16xl6 1 00 na Intra_1&=14 1 0 0
3 I 16xl6 2 0.0 na Intra_1&=14 1 0 0
4 I 16xl6 3 0.0 na Intra_1&=1d 3 0 0
5 I 16xl6 0 1.0 na Intra_1&=14 ] 1 0
4 I_16xl6_1_1_0 na Intra_1&=14 1 1 0
7 I 16xl6 210 na Intra_1&=14 2 1 0
8 I 16xl6 3_1_0 na Intra_1&=14 3 1 0
Q I 16xl6 0 3 0 na Intra_1&=14 ] 2 0
10 I 16xl6 1 30 na Intra_1&=14 1 2 0
11 I 16xl6 2 30 na Intra_1&=14 2 2 0
12 I 16xl6 3 30 na Intra_1é&=14 3 2 0
13 I 16x16 0 01 na Intra_1&=14 ] 0 15
14 I 16xl6 1 01 na Intra_1&=14 1 0 15
15 I 16xl6 2 01 na Intra_1&=1d 2 0 15
14 I 16xl6 3 01 na Intra_1&=14 3 0 15
17 I 16xl6 0 11 na Intra_1&=14 ] 1 15
18 I 16xl6_1_11 na Intra_1&=14 1 1 15
1% I 16xl6 211 na Intra_1&=14 2 1 15
0 I 16xl6 3_1_1 na Intra_1&=14 3 1 15
11 I_16x16 0 31 na Intra_1&=14 ] 2 15
1 I 16xl6 1 31 na Intra_1&=14 1 2 15
13 I 16xl6 2 31 na Intra_1é&=14 1 2 15
4 I 16xl6 3 321 na Intra_1&=14 3 2 15
15 I BCM na na na na na
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H.264, 91 (Table 7-11).!! Table 7-11 of H.264 is substantively identical to Table 1
in the 876 patent. EX-1001, 2:50-3:18. According to the ’876 patent, this table
“shows the detailed signaling for macroblock types for Intra coded slices (I slices).”
Id., 2:31-35.

According to H.264, some of the items in Table 7-11 are signaled, including
“mb_type.” H.264, 90.'2 Other items in Table 7-11 are not signaled, but are
determined from the signaled elements, including ‘“MbPartPredMode,”
“Intral 6x16PredMode,” “CodedBlockPatternChroma,” and
“CodedBlockPatternLuma.” Id., 92 (“To each Intra_16x16 prediction macroblock,
an Intral6x16PredMode is assigned, which specifies the Intra 16x16 prediction
mode, and values of CodedBlockPatternLuma and CodedBlockPatternChroma are
assigned as specified in Table 7-11.”)"3; Acton, §140.

2. Motivation to Combine Xiong, VCEG-AJ21, and H.264

A POSITA would have been motivated to combine H.264 with the
combination of Xiong and VCEG-AJ21 discussed above (see §VI.A.3) to extend

H.264’s macroblock structure to larger macroblocks using Xiong’s hierarchical

11 1.264 (03/2005), 87.
12 11,264 (03/2005), 86.

13 11.264 (03/2005), 88.

-53 -



U.S. Patent 11,936,876
IPR2026-00193

block structure and would have had a reasonable expectation of success in doing so.
Acton, §141.

Each of Xiong and VCEG-AJ21 expressly build upon H.264. Xiong,
(Background Art); VCEG-AJ21, 1 (Abstract). In particular, each reference describes
extending the size of the 16x16 macroblocks used in H.264. Acton, 4142.

Xiong discloses that “the macroblock here is not necessarily limited to a
16x16 macroblock; it can also be of other sizes, such as a 32x32 macroblock.” Xiong,
6. Xiong goes on to disclose that the “specific prediction encoding methods” may
refer to the methods of H.264/AVC. Xiong, (Background Art), 6; Acton, 9143.

VCEG-AJ21 proposes “extend[ing] the architecture of H.264 codec with
enlarged MB sizes.” VCEG-AJ21, 1. VCEG-AJ21 recognizes the limitation of
H.264’s 16x16 macroblock and the benefits of larger macroblocks, especially for
High Definition (“HD”) video. Id. (“It may not be efficient for the HD or beyond
HD since the MB size of 16x16 pixels is relatively small for high resolution video
contents.”), 2 (“It implies that relatively large block modes are more advantageous
to the high resolution videos in terms of the Rate-distortion optimization.”). In
particular, VCEG-AJ21 discloses expanding macroblocks to any pixel size that is a
power of 2, such as 32, 64, or 128. Id., 3 (“Table 1 lists the H.264 elements that must

be modified by enlarging the MB sizes. As aforementioned, this is not the exhaustive
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list. In Table 1, N indicates the maximum pixel size for the enlarged MB and can be
increased with power of 2 such as 32, 64 or 128.”); Acton, 144.

A POSITA would have understood the teachings of Xiong and VCEG-AJ21
to build on the work of H.264 by adding enlarged block sizes using routine
engineering. Acton, 99145-146.

3. Claim 9: The apparatus of claim 5, wherein at least one of a
spatial intra partition type table and an intra prediction mode

table is pre-stored and used by the one or more processors to
decode picture data for the large block.

Xiong in view of VCEG-AJ21 and H.264 discloses or suggests the additional
limitation of claim 9. Acton, 4147.

H.264’s Table 7-11 (shown in part below, and annotated) includes values for
an intra prediction mode (“Intral6x16PredMode,” column outlined in red)
associated with the coded “mb_type” (outlined in blue) H.264, 91 (Table 7-11)'4;

Acton, q148.

1411.264 (03/2005), 87.
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2 1.16x16_1_0_0 o Intra_16x16 1 0 0
3 1.16x16 2. 00 2 Intra_16x16 2 0 0
4 1.16x16_3_0_0 2 Intra_16x16 3 0 0

When decoding in H.264, the decoder takes the encoded mb_type from the
macroblock layer bitstream (see H.264 at Table 9-11) and decodes into the integer
mb_type according to the binary encoding. H.264, 220-21 (Table 9-11), 248 (Table
9-36). 1> The indexed row allows the processor of the decoder to know the
Intral6x16PredMode, which is an intra prediction mode. H.264, 90 (“Each table
presents the value of mb type, the name of mb type, the number of macroblock
partitions used (given by the NumMbPart( mb_type ) function), the prediction mode

of the macroblock (when it is not partitioned) or the first partition (given by the

15 11.264 (03/2005), 208-209, 223 (Table 9-27).
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MbPartPredMode( mb_type, 0 ) function) and the prediction mode of the second
partition (given by the MbPartPredMode( mb_type, 1) function”)!'®; Acton, 149.

A POSITA would have understood this table to be implemented in software
or firmware (intra prediction mode table) that, when executed by the system
processor (the one or more processors), assigns the correct value for the intra
prediction mode of the incoming block. Acton, §150. That software or firmware
would be stored on the system prior to execution (pre-stored and used...to decode
picture data) on a block (the large block). Id., §1150-151.

A POSITA would have further understood that such a pre-stored intra
prediction mode table would be used in the combination of Xiong and H.264 to
provide the intra prediction modes for large blocks. Acton, 152. In particular, Table
7-11 would be supplemented with additional rows to include the additional partition
types disclosed in Xiong and VCEG-AJ21 (32x32 and 64x64), along with the intra
partition modes associated with those partition types. /d.

4. Claim 10: The apparatus of claim 5, wherein at least one of a
spatial intra partition type table and an intra prediction mode
table is received by the one or more processors using one or

more high level syntax elements and is used by the one or
more processors to decode picture data for the large block.

H.264 discloses or suggests the additional limitation of claim 10. Acton, §153.

16 11,264 (03/2005), 86.
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H.264 discloses high-level syntax elements for transmitting scaling matrices
from the encoder to the decoder. H.264, 40, 42, 68, 76.'7 In particular, flags
“seq_scaling matrix present flag” and “pic scaling matrix present flag” are set
to 1 to indicate that a scaling matrix is being transmitted. /d.; Acton, 9154. The actual
matrix is transmitted through a set of scaling lists, encoded using the “scaling_list”
function. H.264, 40-41;'% Acton, q154.

These matrices allow user customized scaling factors to be sent from the
encoder to the decoder for perceptual-based scaling. Acton, Y155-157 (citing
documents authored by Gary Sullivan, introducing “Fidelity Range Extensions,” a
set of amendments to H.264, incorporated into the November 2007 version of H.264
(EX-1010)).

H.264 thus provides seq_scaling matrix_present flag and scaling_list (high
level syntax elements) transmitted from the encoder to the decoder (received by the
one or more processors) that represent matrices of scaling factors used to decode
blocks (an intra prediction mode table...used by the one or more processors to

decode picture data for the large block). Acton, 4158.

17H.264 (03/2005), 39, 41, 65, 72; Amendment 2, 17.

18 11,264 (03/2005), 40.
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To the extent PO argues that a custom scaling matrix is not an intra prediction
mode table, it would have been obvious to a POSITA to transmit matrices disclosed
in H.264 to send a table of intra prediction modes. Acton, 4159. Using the approach
outlined in H.264—indicating a matrix is to follow using a flag, and then sending
the matrix if the flag is set to 1—for a table of intra prediction modes would require
only routine engineering to replicate or reuse code for transmittal of scaling matrices
for intra prediction mode tables. /d. Doing so would have provided the benefit of
customization of intra prediction modes, creating both additional efficiency and
enhanced resolution. /d.

To the extent PO argues that received by the one or more processors includes
the processor reading instructions from memory, this limitation is alternatively met
by the processor loading Table 7-11 from memory. Acton, §160. As discussed for
claim 9, Table 7-11 of H.264 is an intra prediction mode table. See §VI.B.3. This
table is received by the decoding processor when the software code implementing
that table is read from memory. H.264, 293 (“Hypothetical Reference Decoder”
disclosed in Annex C).!” The hypothetical reference decoder is able to take the table

index mb_type and determine the prediction mode from the mb_type. Acton, 4160.

19 11.264 (03/2005), 264.

-59 .



U.S. Patent 11,936,876
IPR2026-00193

VII. CONCLUSION

Inter Partes Review of the Challenged Claims is respectfully requested.
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