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Amendmenis o the Spegification

Please replace the paragraph beginning at page 1, line 8, with the following new
paragraph:

This application claims the benefit, under 35 U.8.C. §365 of International
Application PCT/AUS2010/002203 and filed August 11, 2010, which was published in
accordance with PCT Article 21(2) on February 17, 2011, in English, and which claims
the benefit of United States Provisional Patent Application No. §1/233,310, filed on
August 12, 2009, in English, which are incorporated by reference in their respective
entireties.
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This listing of claims will replace all prior versions, and listings, of claims in the

application:

1. {Currently Amended) An apparatus, comprising:

an encoder {480} for encoding picture data for at least a block in a picture,
wherein multiple partition types are supported for intra chroma coding of the block, the
multiple partition types including a set of chroma partition types and a set of luma
partition types, the set of chroma partition types being different than the set of luma
partition types.

2. (Currently Amended) In a video encoder, a method, comprising:
encoding {886} picture data for at least a block in a picture, wherein multiple
partition types are supported for intra chroma coding of the block {830;-830,-870)

multiple partition types including a set of chroma partition types and a set of luma

£2 73 ¢

partition types {830,878}, the set of chroma partition types being different than the set of

luma partition types.

3. (Currently Amended) The method of claim 2, wherein a particular chroma
partition type for coding the block is determined from the set of chroma partition types
responsive to a luma partition type utilized to code the block or one or more neighboring
blocks {848}, the luma partition type being included in the set of luma partition types.

4. (Original) The method of claim 3, wherein for the particular chroma

partition type, a largest-size available transform matching the particular chroma partition
type is selected from a set of transforms.
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5. {Currently Amended)} The method of claim 3, wherein from among a
particular luma partition type and a particular chroma partition type selected o code the
block only the particular luma partition type is signaled {880}, the particular luma
partition type being selected from the set of luma partition types and the particular
chroma partition type being selected from the set of chroma partition types.

6. (Currently Amended)} The method of claim 5, wherein the particular luma
partition type is absolutely coded or differentially coded from one or more neighboring

blocks {6863.

7. (Currently Amended} The method of claim 2, wherein a particular chroma
partition type used to code the block is determined independently from a particular luma

partition type used to code the block {860,888}, the particular chroma partition type

being determined from the set of chroma partition types and the particular luma partition
type being determined from the set of luma partition types.

8. {Currently Amended) The method of claim 7, wherein the particular
chroma partition type and the particular luma partition types are both signaled {880).

9. (Currently Amended) The method of claim 8, wherein the particular luma
partition type and the particular chroma partition type are absoclutely coded or
differentially coded from one or more neighboring blocks {886}.

10. (Currently Amended) The method of claim 8, wherein the particular
chroma partition type is differentially coded from the particular luma partition type {88683.

11.  {Original) The method of claim 2, wherein a chroma entropy coding

engine used to code the block is different from a luma entropy coding engine used to
code the block.
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12. (Currently Amended) An apparatus, comprising:

a decoder {806} for decoding picture data for at least a block in a picture, wherein
multiple partition types are supported for intra chroma decoding of the block, the multiple
partition types including a set of chroma partition types and a set of luma partition types,
the set of chroma partition types being different than the set of luma partition types.

13. (Currentiy Amended) In a video decoder, a method, comprising:

decoding {#26 50} picture data for at least a blockin a
picture, wherein multiple partition types are supported for intra chroma decoding of the
block {(£30,-04¢

and a set of luma partition types {#20;-¢

1, the multiple partition types including a set of chroma partition types

183, the set of chroma partition types being

different than the set of luma partition types.

14.  (Currently Amended) The method of claim 13, wherein a particular
chroma partition type for decoding the block is determined from the set of chroma
partition types responsive to a luma partition type utilized to decode the block or one or
more neighboring blocks {£383, the luma partition type being included in the set of luma

partition types.

15, (Original) The method of claim 14, wherein for the particular chroma
partition type, a largest-size available transform matching the particular chroma partition
type is selected from a set of transforms.

16.  (Currently Amended) The method of claim 14, wherein from among a
particular luma partition type and a particular chroma partition type selected to code the
block only information indicating the particular luma partition type is received from a
corresponding encoder for use in decoding the block (#2083, the particular luma partition
type being selected from the set of luma partition types and the particular chroma
partition type being selected from the set of chroma partition types.
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17.  {(Currently Amended) The method of claim 16, wherein the particular luma
partition type is absolutely decoded or differentially decoded from one or more
neighboring blocks {726},

18. (Currently Amended) The method of claim 13, wherein a particular
chroma partition type used to code the block is determined independently from a
particular luma partition type used to code the block {820;-84

83, the particular chroma
partition type being determined from the set of chroma partition types and the particular
luma partition type being determined from the set of luma partition types.

19.  (Currently Amended) The method of claim 18, wherein information
indicating both the particular chroma partition type and the particular luma partition types

is received from a corresponding encoder for use in decoding the block {820;-840).

20. (Currently Amended) The method of claim 19, wherein the particular luma
partition type and the particular chroma partition type are absolutely decoded or
differentially decoded from one or more neighboring blocks (820,840},

21. (Currently Amended) The method of claim 19, wherein the particular
chroma partition type is differentially decoded from the particular luma partition type

22. (Original) The method of claim 13, wherein a chroma entropy decoding
engine used to decode the block is different from a luma entropy decoding engine used
to decode the block.
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23. (Original) A computer-readable storage media having video signal data
encoded thereupon, comprising:

picture data encoded for at least a block in a picture, wherein muitiple partition
types are supported for intra chroma coding of the block, the multiple partition types
including a set of chroma partition types and a set of luma partition types, the set of
chroma partition types being different than the set of luma partition types.
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Remarks

The Specification has been amended to include a reference to the priority
applications.

Claims 1-3, 5-10, 12-14, and 16-2 have been amended to remove reference
indicia. Claims 4, 11, 15, and 22 and 23 remain as originally filed.

The Abstract has been amended to remove reference indicia, in order to meet the
requirements of the United States Patent and Trademark Office.

No fee is believed to have been incurred by virtue of this amendment. However,
if a fee is due, please charge the cost to Deposit Account No. 07-0832.

Respectiully submitted,

Qiian XU

Joel SOLE
Peng YIN
Xiacan LU
Yunfei ZHENG

By: /GuyH. Eriksen/
Guy H. Eriksen
Attorney for Applicants
Registration No. 41,736
609-734-6807

GHE: pdf

THOMSON Licensing LLC
Patent Operations

P.O. Box 5312

Princeton, NJ 08543-5312

February 10, 2012
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Approved for use through 10/31/2002 OMB U651-0032
LS. Paient and Trademark Office; U.S. DEFARTMENT OF COMMERCE

Undar the Paperwork Raeduction Act of 1895, no persons are requind to respond i a coliection of information unless it containg a valid OMB contral nugnher

Attornsy Docket Number | PU0S0108
ﬂECLARATEQN FOR UTILITY OR Firat M z 41 A Qian XU ot al
DESIGN irat Namod Inventor .
FATENT APPLICATION COMPLETE IF KNOWRN
(37 CFR 1.83) Application Number /
EiDedlaration MDeclaration s
Submitted OR  Submitted after inftial Filing Date
With initial Filing {surcharge Group Art Unit
Filing (37 OFR 1.16 (e})
required) Examiner Nams j

Az a below named inventor, | hereby declare that:
My residence, post office address, and citizenship are as stated below next fo my name.

| befieve | am the original, first and sole mventer (if only one name is listed bekow) or an original, first and joint inventor {if plurasl names
ars fisted below) of the subject matter which is clgimed and for which a patent is sought on the invention entitled:

METHODS AND APPARATUS FOR IMPROVED INTRA CHROMA ENCODING
AND DECODING

the specification of which {Titie of the invantion}

[ is attached hereto

ORrR
=X was filed on (MM/DD/YYYY) \ OB/11/2010 as United States Application Number or PCT intemational
Application Number | PCT/US2010/002203 |  and was amended on (MAVDDYYYY) i I (it applicabie)

! heraby state that | have reviewed and undersiand the contents of the above identified spacification, inciuding the claims as amended
spacificaily referred to above.

i aknowledge the duty to disciose information which is material o patentability as defined in 37 CFR 1.56, including for continuation-in-part
applications, material information which became avafiable between the filing date of the prior application and the national or PCT
international filing date of the continuation-in-part application.

| hereby claim foreign priority benefits under 35 U.S.C. 119fa)-{d) or 365(b} of any foreign application{s) for patent or inventor's certificate,
or 365(a} of any PLT internaticnal application which designated at least ane country other than the United States of America, listed below
and have also identified below, by checking the box, any foreign application for patent or invenior's cerifficate, or of any PCT intemational
application having & fiing date before that of the apgplication on which priority is clairmed.

Frior Foreign Application Forelgn Filing Date Priority Cartified Copy Attached?
Number{s} Country {MMDDFYYYY) Country Not Claimed
YES WO
™ (] I
3 | ]
23 L o
] i3 M

{1 Additional foreign application numbers are listed on a supplemental priority data sheet PTO/SR/02E attached herets.

i hereby claim the benefit under 35 U.8.C. 118(s) of any United States provisional application(s} listed below.

ApplicationNumber{s} Filing Date (MM/DDIYYYY)
81/233.310 August 12, 2009 1 additional provisional spplication
numbers are listed on
3 supplemental priority data sheet
PTO/SE02B aflached hereto.
[Page 1 of B

Burden Hour Statement This form is estimated to take 21 minules to complete. Time will vary depending upon the nesds of the individual
case. Any comments on the amount of time you are required to complete this form should be sent to the Chief information Oificer, U8
Patent and Trademark Office, Washington, DC 20231, DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SERD T
Assistant Commissioner for Patents, Washington, DC 20239
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Approved for use through 10/31/2002 OMB 06510032
U 8. Patent and Trademark Office; U 8. DEPARTMENT OF COMMERCE
tinder the Pagsrwark Reduction Act of 1995, no persans ars reguived to respond to & coliecion of infarmation wiless it contans & vaid OMB control numbar

Direct ali correspondence to: [J customer Number

DECLARATION — Utility or Design Patent Application

or Bar Code {abel 24498 OR [ Correspendance address below
Name ROBERT D. SHEDD, VICE PRESIDENT
Address THOMSON LICENSING LLC
Address PO Box 5312
City State zZip
PRINCETON NJ 08543-5312
Country Telephone Fax
USA 609-734-6807 (600) 734 -6888

¢ hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and belief are
believed to be irue, and further that these statements were made with the knowledge that wiliful faise statements and the like so made are
punishabie by fine or imprisonment, or both, under 18 1.S.C. 1001 and that such wilifut faise staterents may jecpardize the validity of the

application or any patent issued thereon.

NAME OF SOLE OR FIRST INVENTOR:

{1 A petition has been filed for this unsigned inventor

Given Family Name XU

Name Qian or Surname

inventor's {f t h N ;\ s

Signature St X L .

Residence: City State Country Citizenship

Folsom CA us CN

Maiting Address

Mailing Address 240 Natoma Station, Apt.220 e L
City State rald Country

Folsom Ch 95630 Us

NAME OF SECOND INVENTOR: " . . i
[ A petition has been filed for this unsigned inventor

Given Family Name ZHENG

Name Yunfei or Surname

inventor's Date

Signature

Residence: City State Country Citizenship
San Diego CA Uus CN

Mailing Address

Malling Address 4815 Torrey Circle, Apt. §205

Clty State ZiP Country

San Diego CA 82430 Uus

x Additional inventors are being named on the _ 1 _ supplemental Additional inventor{s} sheet{s) PTO/SB/O2A attached hereto.

[Page 2 of &}
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Under the Papenwark Raduction Act of 188

{5

PTQ/ERINZA {1110}

Approved for use through 10/31/2002. OMB 08510032

U8, Palent and Trademark Office, U.S. DEPARTMENT OF COMMERCE
§, no persons are required io respond s & colection of information untess # contains & valid OMS cantrof number.

4 )
ADDITIONAL INVENTOR(S)
QEQ LAMTE@N Supplementa! Shest
A Page3of3 )

Name of Additienal Jalnt inventor, ¥ any:

{3 A petition nas been filed for this unsigned inventor

Given Name (first and middie If any]) Family Name or Sumame
Xiapan Lid
inventss’s
Slgnature Dats
g . Pringeton 3 Us N
Reshdance: Gty State Country Cizenship
fMgliing Sdidrass
Malling Address 30 Kennady Court
NS 28848
Clty  Prinsston State &P Country
Nams of Additional Joint inventar, If any: {3 A peatition has been filed for this unsigned inventor
Biven Name (first and middis [f anvl} Family Name or Sumnams
Pang YIN
inventar's
Signature Date
. H i H
Residence: Sty ithaca State NY = Country ua Sitizenship oN
Malling Address
Maling Address § John Strest
City ithans State NY E Zip 18868 Country us
Name of Additionsl Soint Inventor, if any: {1 A petition has been filed for this unsignad inventer
Given Name (first and middie [ anyh Family Name or Surname
Josi SOLE
Inventor's
Signature Diate
Residenss: Sity La Joila ] State “A i Sountry ue Citizenship EX
fRaling Addeass
Maliing Address {22 villa La Jolla Drive, Unit 168
City La Jailin { State Ca j Zig S2637 Country LE)
Burden Hour Statement. This form is estimated to take 27 minutes to complete Time will vary depending upon the needs of the individual case. Any

comments on the amount of ime you are required to complete this form should be sent to the Chisf information Officer, U.S. Patent and Trademark
Office, Washington, BC 20231, 0O NOT SERD FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO. Assistant Commissioner for Patents,

Vashington, DC 20231
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Approved far use through 10/21/2002. OMB 0651-0032
W5 Paterdt snd Trademark Offics; U.S. DEFARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no parsons are raquited to respond 1o a collection of information uniess it contains a vakd OMB control number.

KQECLARATigN FOR UTILITY OR Attorney Docket Number | PUOS0108
DESIGHN First Named invenior Cian XU ef al.
PATERT APPLICATION COMPLETE IF KNOWN
{37 CFR 1.83) Application Nurnber /
{Dedlaration MiDeclaration -
Submitted OR Submitied afer Inilial Filing Date
With Initial Filing {surcharge Group Art Unit
Filing (37 CFR 1.16 (2))
\M required} Examiner Name ../;

As a below named inventor, | hereby declare that:
My residence, post office address, and ditizenship are as stated below next to my name.

t belizve | am the arginal, first and sole inventor (f only one name is listed below) or an original, first and joint inventor {if plural names
are listed below) of the subject matter which is dlaimed and for which 8 patent is seught on the invention entiied;

METHODS AND APPARATUS FOR IMPROVED INTRA CHROMA ENCODING
AND DECODING

the specification of which {Title of the invention}
1} is attached herete
OR
B was filed on (MWODIYYYY) | 08/44/2040 as United States Application Number or PCT Intemational
Application Number { PCT/US201D/002203 | and was amended on (MAYDD/YYYY) i { (it applizable).

i hereby state that | have reviewed and understand the contents of the above identified spacification, including the ciaims as amendad
spacifically referrad o abave.

| acknowledge the duty to disciose information which is material to patentabiiity as defined in 37 CFR 1.85, including for continuation-in-part
appiications, matenal information which bevame avaiable betwsen the fitng date of the prisr application and the national or PCT
international filing date of the continuation-in-part appiication.

¢ haraby claim foreign priority bensfits under 35 U .S.C. 119(a)-{d) or 365(b} of any foreign application{s) for patent or inventor's certificate,
or 385(a} of any PCT international application which designated at least one country other than the United States of America, fisted below
and have also identified below, by checking the box, any foreign application for patent or inventor's cerifficate, or of any PCT interational
application having a filing date before that of the application on which priority is ciaimed.

Prior Forelgn Application Forelgn Filing Date Priority Cartified Copy Attached?
Number{s) Countery {IRVDDIVYYY) Country Not Clalmed
YES RO
i3 J .
3 M [
(] 3 &3
£ i 3

] Additional fcsreign application numbers are listed on & supplemenial prionty data sheet PTO/SB/028 attached hereta:

i hereby claim the benefit undar 35 U.5.C. 118(e} of any United States provisional appiication(s) listed below.

ApplicationNumbaeris} Filing Date (MMDDIYYYY)
81/233,310 August 12, 2009 {71 Additional provisional application
numbers are listed on
a supplemenial priority data shest
PTOSBI02ZB attached hereto.
Page 1 of §

Burden Hour Statement. This form is estimated io take 21 minutes to complete. Time will vary depending upon the needs of the individuai
case. Any comments on the amount of time you are required {o complete this form should be sent to the Chief Information Officer. U.S
Patent and Trademark Office, Washington, DG 20231 DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO:
Assisiant Commissioner for Patents. Washington, DC 20231
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Approved for use through 103172002, OMB 0851.0032
U.8. Paient and Trademark Office:; U.S. DEPARTMENT OF COMMERCE
Under the Papenvork Reduction Act of 1595, ne persons are racuired 1o raspand to a solfection of information unless it contains a valid OMS8 conirol number,

DECLARATION — Utility or Design Patent Application

Direct all correspondence to: [ customer Number 24438 OR [ Comespondance address below
or Bar Code Labe!

MName ROBERT 0. SHEDD, VICE PRESIDENT

Address THOMSON LICENSING LLG

Address PO Box 5312

City State rdig

PRINCETON NJ 08543-5312

Country Telephone Fax

UsA 609-734-6807 (609) 734 -6888

! hereby deciare that all statements made herein of my own knowiedge are true and that all statements made on information and beiief are
believed to be true. and further that these statements were made with the knowledge that willfui faise staterments and the like so made are
punishabie by fine or imprisonment, or both, under 18 1L1.5.C. 1001 and that such willfu! faise statements may jeopardize the validity of the
application or any patent issued thereon.

NAME OF SOLE OR FIRST INVENTOR: ] A petition has been filed for this unsigned inventor
Given Family Name XU
Name Qian or Surname
Inventor’s Date
Signature
Residence: Gity State Country Citizenship
Foisom cAa Us e
Mailing Address
Mailing Address 2490 Natoma Station, Apt.220 _
City State 2P Country
Folsom CA 95630 Us

NAME OF SECOND INVENTOR: . . ) .

{71 A petition has been filed for this unsigned inventor

Given Family Name ZHENG
Name Yunfei or Surname

§ % Date
NS o [o5 [o01]
Residence: City M33*:até Country g ) Citizenship
San Diego CAa \ us CN
Mailing Address
Mailing Address 4815 Torrey Circle, Apt. 208
City State patd Country
$an Diego CA 82130 Us

Additionat inventors are being named on the __1 _supplemental Additional inventor{s} shest{s) PTO/SB/02A attached hereto.

[Page 2 of &}
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Under the Paperwork Reducton Act of 1885, ne persons are raguired 1o respond {o a collaction of information uniess # containg a valid OMB control number.

i X
ADDITIONAL INVERNTOR{S})
DECLARATION Supplemental Shset
L Page3of3 ¥
Name of Additional Joint nventer, if any: {1 A petition nas been filed for this unsigned inventor
Given Name (first and middie {if any] Family Name or Sumame
Xircan [RE}
iBventars
Signature Date
mat Princeton [N U8 ON
Residence: City State Sountry Chtizenship
Malling Addross
Mailing Address 30 Kennsdy Court
N 08848
City  Prinseton State i Country

Name of Additional Joint inventor, If any:

{71 A petition has been filed for this unsigned inventor

Given Name {first and middis If anv}

Family Nams or Sumame

Pang YIN
invantor's
Signature Date
Rasidence: Sty ithasa State NY E Country 48 Citizenship o1}
Malling Address
Maling Address § John Straot
Oty thasa Stats NY E Zigs 14880 Country us

Name of Additional Jolnt Inventor, If any: 73 A petition has been fiied for this unsigned inventar

Given Name (first and middie {if anvl Family Name or Surnams

Joed SOLE
nvantor’s
Signature Date
Rasidence: Oty ba Jolta E Siate e i Country us Citlsenship £8
Ralling Address

Maiiing Address 8722 Villa L Jolia Drive, Unit 10§
Sity L.a Jdoila g State A ; Zig 22037 Sountry us

Burden Howur Statement This form is estimated (© take 31 minuies {0 complete. Time will vary depending upon the needs of the individual case. Any

commentis on the amount of fime you are required o somplete this form should be sent to the Shisf Information Officer, U.S. Patert and Trademark
Office, Washington, DC 20231 DO NOT SEND FPEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Assisiant Qommissioner for Patents,

Washington, BG 20234,
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Piaasa type s plus sign (¢} inside this box 5’ E + E PTOSRA {10-00}
Approved for use through 10/31/2002. OMB 0651-0032
5.3, Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Papenwork Reduction Act of 1995, ro persans are required to respond to a collectian of information unless it contains a valid OMB control number.

f;}EGLARATEQﬁ FOR UTILITY OR Attorngy Docket Number | PUOS0108
QESEGN First Named inventor ann XU Et ai'
PATENT APPLICATION COMPLETE iF KNOWN
(37 CFR 1.63) Appilication Number f
{IDectaration [CDeclaration s
Submitted OR Subemiited after Initial Filing Date
With Initial Filing {surcharge Group Art Unit
Filing {37 CFR 118 (e}
k required} Examiner Name j

As 2 below named inventor, | hereby declare that:
My residence, post office address, and citizenship are as stated below next to my name.

i belisve | am the original, first and sole inventor (if only one name is fisted below) or an original, first and joint inventor {#f piural names
are listed below} of the subjact matier which is ciaimed and for which a patent is sought on the invention entitled:

METHODS AND APPARATUS FOR IMPROVED INTRA CHROMA ENCODING
AND DECODING

the specification of which (Title of the invention}

{1 is attached hereto

OR
- ) . i . __ .
X was filed on (MM/DD/YYYY) ; D8/11/2010 j as Uniled States Application Number or PCT International
Agpplication Number |_PCTAIS2010/002203 |  and was amended on (MM/DD/YYYY) | i (if applicabie).

t hereby state that | have reviewed and understand the contents of the above identified specification, inciuding the claims as amended
specifically referred to above

| acknowiedge the duty to disclose information which is material to patentability as defined in 37 CFR 1.56, including for continuation-in-part
apphications, material information which became availabie batween the filing date of the prior application and the national or PCT
international filing date of the confinuation-in-part application.

i hereby claim forsign priority benefits under 38 U.8.C. 113{a)~(d} or 365(b} of any foreign application(s) for patent or invenior's ceriificate,
or 365{a) of any PLT intemational application which designated at ieast one country other than the United States of America, listed below
and have aiso identified below, by checking the box, any foreign application for patent or inventor's certificate. or of any PCT international
application having a filing date before that of the application on which pricrity is claimed

Prior Foreign Application Foreign Filing Date priority Cartified Copy Attached?
Number(s) Gountry {MM/DDIYYYY) Country Not Claimed
YES NG
] . O
L [ L
O [ i
i ] 0

£ Additional foreign application numbers are listed on a suppiemental priority data shest PTO/SB/O28 attached hereto:

| hereby claim the benefit under 35 U.§ C. 118(e) of any United States provisional application{s) listed below.

ApplicationNumber(s) Filing Date (MM/DD/YYYY}
61/233.310 August 12, 2009 {1 Agditional provisional application
numbers are listed on
a supplemenial priority data sheet
PTO/SBI028 attached hereto.
{Page 1 of &

Burden Hour Staternent: This form is estimated o take 21 minutes to complete. Time will vary depending upon the needs of the individual
case. Any comments on the amount of time you are required to complete this form should be sent to the Chief Information Officer. U 5.
Patent and Trademark Office. Washington, DC 20231 DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO:
Asgistant Commissioner for Patenis, Washington. DC 20231,
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Flease type a pius sign (2} inside this box E

PTOISE0T {10-00)
Approved for use through 10/31/2002 OMEB 0851-0632

U8 Patentand Trademark Office; US. DEPARTMENT OF COMMERCE

Undar the Papsrwvark Reduction Act of 1888, ne persons are required 1o raspand to 8 coliection of information uniess it contains a valid OMB ool nuraber.

DECLARATION — Utility or Design Patent Application

Direct all correspondence {o:

{1 customer Number

oF Bar Codes § bt 24498 OR {73 Comespondance address below
Name ROBERT D. SHEDD, VICE PRESIDENT
Address THOMSON LICENSING LLC
Address PO Box 5312
City State 2
PRINCETON M 08543-8312
Country Telophone Fax
UsSa 808-734-8807 {809} 734 -8888

i hereby declare that &l statements made hersin of my own knowledge are true and that all statements made on information and belisf are
belisved to be true; and further that these statements were mads with the knowledge that witliul false statements and the tike so made are
punishable by fine o imprisonment, or both, under 18 U S.C. 1001 and that such wiliful false statements may jecpardize the validity of the
application or any patent issued thereon.

NAME OF SOLE OR PIRST INVENTOR:

{7 A petition has been filed for this unsigned inventor

Givern Family Name XU

Name ian or Surname

inventor's Date
Signature

Rosidence: City State Country Citizenship
Folsom CA Y3 CHN

Mailing Address

Mailing Address 240 Natoma Station, Apt.220

City State Zip Courtry

Folsom CA 85638 U

NAME OF SECOND INVENTOR:

{1 A petition has been filed for this unsigned inventor

Given Family Mame ZHENG

Name Yunfei or Surname

Inventor's Date

Signature

Residence: City State Country Citizenship
San Disgo Ca Us CM

Mailing Address

Mailing Address 4818 Torrey Circle, Apt. $205

City State Zip Couniry

San Diego CA 82130 Us

Additional Inventors ars belng named on the _ 1 _ supplemental Additional inventor(s) sheat{s) PTO/SB/024 attached herats.

fPage 2 of 8}
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Pisase type a plus sign {4} inside this box ——2- + i

PTO/SB/02A (11-00)
Approved for use through 10/31/2002. OMB 0651-0032

U.8. Patent and Trademerk Office; U.5. DEPARTMENT OF COMMERGCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond 1o a collection of information unless it contains a valid OMB control number.

oo
ADDITIONAL INVENTOR(S)
EEQ LARATE@N Supplemental Shest
b Page 3of 3 y

Name of Additional Joint inventor, if any:

] A petition has been filed for this unsigned inventor

__Given Nams {first and middie [if any]

Family Name or Surmame

Xiaoan Ly
inventor's \ )
Signature M’? 2 (ot v’{_,,q,:‘k Date o (‘L e’ 2% {’ 2010 H
- Ci Princeton N Us Ch
Residence: City State Country Citizenship
fMiailling Address
Mailing Address 30 Kennedy Court
NJ 08840
City  Princeton State 2P Country
Name of Additional Joint inventor, If any: [ A petition has been filed for this unsigned inventor
Given Name (first and middie {if any}) Family Name or Surname
Peng YIN
inventor's
Signature _Date
H T
. H i
Residence: City fthaca i state NY Country us Citizenship N ]
Mailing Address
Malling Address 6 John Street
T i R
Ciy fthaca State NY | Zip 14850 Country us

Name of Additional Joint inventor, if any:

[ A petition has been fited for this unsigned inventor

Joel SCLE .
Inventor's
Signatwe S Date
Resid city Ladolta state A | country US Citizenship &S
Al AddreSS .
Mailing Address 8?2 Yi?ia La Jolia Drive, Unit 106 “““““““““““““““ ]
City La Jofla State CA ! Zip 92037 Country us
Burden Hour Statement This form is estimated to take 21 minutes to complete. Time will vary depending upon the naads of the individual case. Any

comments on the amount of time you are required to comphete this form should be sent to the Chief information Officer. U S. Patent and Tradamark
Office, Washingten: DC 20231, DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS SEND TO. Assisiant Commissioner for Patents,
Washingion, DC 20231
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- i
Piease type a pius sign {+} ingide ihis box + i PTOISBI0Y {1000}
Approved for use through 10/31/2002. OME 08510032
4.5, Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
Under the Papasiwork Reduction Act of 1988, rio persons are required to respond ta a collection of information uniess it contains a valid GMB control number,

{ Attorney Docket Number | PU080108
DECLARATION FOR UTILITY OR First Named 1 . Gian XU ot al.
DES?GN s Gl AVEnIoY
PATENT APPLICATION COMPLETE IF KNOWN
(37 CFR 1.63) Application Number /

CDedlaration [Declaration -

Submited OR  Submitted after nitial Filing Date

With Initial Filing {surcharge Group Art Unit

Filing {37 CFR 1.18 (e}

required) Examiner Name j

Az a below named invantor, | hereby declare that:

My residence, post office address, and citizenship are as stated below next to my name.
i beliave | am the original, first and sole inventor (if only one name is listed below) or an original, first and joint inventor (if plural names

are listed below) of the subject matter which is claimed and for which 2 patent is sought on the invention entitied:

METHODS AND APPARATUS FOR IMPROVED INTRA CHROMA ENCODING
AND DECODING

the specification of which {Title of the invention)
] is atiached herate
OR
was fiied on (MM/OD/YYYY) 08/11/2010 as United States Application Number or PCT intemational
Application Numbar { PCT/US2010/002203 |  and was amended on (MM/DD/YYYY) | | (if applicable)

i hereby state that | have reviewed and understand the contents of the above identified specification, including the claims as amended
specifically referred to above.

| acknowledge the duty to disclose information which is material to patentability as defined in 37 CFR 1.58, including for continuation-in-part
applications, material information which became available batween the filing date of the prior application and the national or PCT
international filing date of the continuation-in-part application.

I hersby claim foreign priority benefits under 35 US.C. 119{a)-(d) or 3685(b) of any foreign application(s) for patent or inventor’s certificate,
ar 385{a) of any PCT international application which designated at least one country other than the United States of America. listed beiow
and have also identified below, by checking the box, any forsign application for patent or inventor's certificate, or of any PCT intemational
application having a filing date before that of the application on which priority is claimed

Prlor Foreign Application Forsign Filing Date Priovity Certified Copy Attached?
Number{s} Country {(MM/DDFYYYY) Country Not Claimed
YES NO
3 (] &
] O i
& [ O
o [ (3]

] Additional foreign application numbers are listed on a supplemental priority data sheet PTO/SB/02B attached hereto:

| hereby ciaim the benefit under 35 U S.C 118(e) of any Unitad States provisional appiication(s) listed below

ApplicationNumber{s} Fifing Date (MM/DD/YYYY)
£1/233,310 August 12, 2008 1 additional provisional application
numbers are listed on
a supplemental priority data sheet
PTOISB/028 attached herelo
[Page 1 of B

Burden Hour Statement This form i3 estimated to take 21 minules o complete: Time will vary depending upon the needs of the individual
case. Any comments on the amount of time you are required to complete this form should be sent te the Chief information Officer. U.S.
Patent and Trademark Office, Washington,. DC 20231, DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO:
Assistant Commissioner for Patents. Washington. DG 20231
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Floase type a plus sign (+) inside this box E PTO/EBOT (10-00}

Approved for use through 0312002 OMB (651-0032
US. Patent and Trademark Offics, U.S. DERPARTMENT OF COMMERCE
Under the Papenvork Reduction Act of 1895, no persons are required 1o respond (o a collaction of information uniess it coniains a valid OME contrel rumber

esign Patent Application

Direct all correspondence to: {3 customer Mumber 24438 o

or Bar Code Label {1 Corespandance address below
Mame ROBERT 0. SHEDD, VICE PRESIDENT
Address THOMSON LICENSING LLC
Address PO Box 53142
City State Zip
PRINGCETON NS 08543-5312
Country Telephone Fax
usa 508-734-6807 {608} 734 -6888

{ hereby declare that ail statements made herein of my own knowledge are frue and that all statements made on information and belief are
believed to be true; and further that these statements were made with the knowledge that willful false statements and the like so made are
punishable by fine or imprisonment, or both, under 18 U.8.C 1001 and that such willkil false siatements may jeopardize the validity of the
apphication or any patent issused theraon.

NAME OF SOLE OR FIRST INVENTOR: (3 A petition has been filed for this unsigned inventar
Given Family Name XU
MName Qian or Burmame
inventor's Date
Signature
Residence: City State Country Citizenship
Folsom CA Us ON
Mailing Address
Mailing Address 240 Natoma Station, Apt.220
City State 8 Country
Folsom CA 2563¢ Us

NAME OF SECOND INVENTOR:

{1 A patition has been filed for this unsigned inventor

Given Family Name ZHENG

Name Yunfei or Surname

inventor's Date

Signature

Residence: City State Country Citizenship
San Disge CA US Ch

Mizlling Address

Mailing Address 4818 Torrey Circle, Apt. §285

City State e Coundry

San Disgo CA 82430 Us

Additional inventors are being named on the _1__ supplemental Additional Inventor(s) sheet{s) PTO/SB/024 attached hereto.

{Page 2 of 8
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Please type a plus sign (+} ingide this box ——3» ! + '

PTO/SBIOZA (11-00)

Approved for use through 10/31/2002. OMB 0851-0032
U-8. Patent and Trademark Office; U.8. DEPARTMENT OF COMMERCE

Under the Papenwork Reduction Act of 1885, no persons are reguired fo respond to a coliection of infarmation unless it contains a valid CMB contro! number.
g A
ADDITIONAL INVENTOR(S)
DECLARATION Supplemental Sheet
L Page 3of3 y

Name of Additional Joint inventer, if any:

{7 A petition has been filed for this unsigned inventor

Given Name {firstand middle{fanyl Family Name or Surname
Xiaoan LU
inventor's
Si:gnatgrer Date
- Princeton NJ us CN
Re;!dence. crty, . Siate Counsry Citizenshiy
Malling Address
Mailing Address 38 Kennedy Court
NJ 08648 us
City  Princeton State ZIP Country
Name of Additional Joint Inventor, If any: {3 A petition has been filed for this unsigned invenior
Given Name (first and middie §f anyh Family Name or Surmame
Peng YiN U i
Inventor's HE
Signature {403 H
| Residence: Sy A [ Country Y% :
Mailing Address
Malling Addrass & John Strest
Gty ithaca State NY { Zip 14875750 i ountry us

Name of Additional Joint inventor, if any:

£ A petition has been filed for this unsigned inventor

Joel

Inventor's

... Family Name or Surname -

Date

Signature

citizenship >

: Residsnce: City

| Malling Address

CA

Miailing Address 8722 Vilia La »J?iia pﬁvg, umt"ms

La Jolia ; State

Countiy us

i Zip

City

Burden Hour Statement: This form is estimated to take 21 minutes to complete. Time will vary depend
comments on the amount of time you are required to complete this form should be sent to the Chief Information Ofticer. U.§. Patent and Trademark

ing upan the needs of the ndividual case. Any

Office. Washington. DC 20231. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Assistant Commissioner for Fatents,

Washingtor. DC 20231
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iease tyne 8 plus sign (+) inside this box """"“} BYO/SB/01 (10-00)
" Approved for uss through 10/31/2002. OMB 0651-0032
U.8. Patent and Trademark Office; U.S. DEFARTMENT OF COMMERCE
Undar the Papsarvork Reduction Act of 1885, no persons are required ¢ respond to a collection of information uniess it contains a valid OME contral number.

f Attorney Docket Number | PUDSB0108
DECLARATION FOR UTILITY OR [~ == =" Gion XU ot 3l
DESIGN irst Named Inventor -
PATENT APPLICATION COMPLETE IF KNOWN
(37 CFR 1.83) Apglication Number /
Cibeclaration ClDeclaration -
Submitted OR  Submitted after Initial Filing Date
With initiad Flling (surcharge Group Art Unit
Filing (37 CFR 1.18 (e
\ raquired) Examiner Name j

As a below named inventor, | horeby deciare that:

My residence, post office address, and citizenship are as stated below next to my name.

| believe | am the original, first and sole inventor {if only one name is listed below} or an originai, first and joint inventor (if plural names
are listed below) of the subject matter which is claimed and for which a patent is sought on the invention entitled:

METHCDS AND APPARATUS FOR IMPROVED INTRA CHROMA ENCODING
AND DECODING

the specification of which {Title of the invention)

{1 is attachsd hereto

OR
¥ was filed on (MM/DDYYYY i ication N i
{ ) ; Q8/11/2010 as United States Application Number or PCT internationat
Application Number E PLCT/SS2010/002203 i and was amended on (MM/DD/YYYY) i i {if applicable).

i hereby state that | have reviewed and undersiand the contents of the sbovs identified specification, including the claims as amended
specifically referred to abave

| achnowledge the duty {o disclose information which is material to patentabliity as defined in 37 CFR 1.56, including for continuation-in-part
appiications, material information which became avadable between the filing date of the prior application and the national or PCT
international filing date of the continuation-in-gart application:

| hereby claim foreign priority benefits under 38 U.S.C. 119(a)-{d} or 365(b) of any foreign application{s} for patent or inventor's certificate,
or 385{a) of any PCT intemational application which designated at least one country other than the United States of America, lisied Delow
and have aiso identified below, by checking the box, any forsign application for patent or inventor's ceriificate, or of any PCT international
application having & filing date before that of the application on which pricrity is cizimed.

Prior Foreign Application Fereign Fliing Date Priority Certified Gopy Attached?
Number(s) Country {WM/DD/YYYY} Country Not Claimed YES NO
O (] &
L & O
O i 0
W 3 &

{1 Additionai foreign application numbers ars listed on a supplemental priority data sheet PTO/SE/028 attached hereto!

i hereby claim the bensfit under 38 U.5.C. 118{e) of any United States provisional application(s) listed below.

ApplicationNumber(s} Filing Date (MMWDD/YYYY)
61/233.310 August 12, 2009 [ Additionat provisional application
numbers are lisied on
a supplemenial priority data sheet
PTOISB/028 altached hereto.
[Page 10of§

Burden Hour Statement This form is estimated to take 21 minutes to complete. Time will vary depending upon the needs of the individual
case. Any comments on the amount of ime you are required to complete this form should be sent to the Chief Information Officer, U.S
Patent and Trademark Office, Washington, DG 20231, DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO:
Aggistant Commissioner for Patents, Washington, DG 20231,
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Please twpe a plus sign (+) insids this box } i + E

PTOISBOT (10-00)
Approved for uss through 10/3122002 OMB 0851-0032
U.8. Patent and Trademark Olfice;, U.S. DEPARTMENT OF COMMERCE

Urider the Papervork Reduction Act of 1098, no parsons are raguired to respond 10 3 colfection of infarmation uniess it contging a valid OMB control numbar.

Direct afl correspondence to:

73 customer Number

DECLARATION — Utility or Design Patent Application

o Bar Code Label 24488 OR 73 Comespondance address below
Mame ROBERT D. SHEDD, VICE PRESIDENT
Address THOMSON LICENSING LLC
Address PO Box 5312
Ciy State Zip
PRINCETON N 08543.5312
Conrtry Telephone Fax
USh B809-734-5807 (B09) 734 5888

t hereby declare that ail siatements mads harein of my own knowiedge are true and that all statements made on information and bedief are
believed to be true, and further that thess sialements wers mads with the knowladge that willful false statements and the like so made are
punishable by fine or imprisonment, or both, under 18 U.S.C. 1001 and that such witiful false statements may jecpardize the validity of the
application or any patent issued therson,

NAME OF SOLE OR FIRST INVENTOR:

] A petition has been filed for this unsigned invenior

Given Family Name XU

Name Qian or Surname

Inventors Date
Signature

Residence: City State Country Gitizenship
Folsom TA us (%]

Mailing Address

Miziling Address 240 Natoma Station, Apt.220

City State Zip Country

Folsom CA 95630 Us

NAME OF SECOND INVENTOR:

{73 A petition has been filed for this unsigned inventor

Given Family Name ZHENG

Name Yunfei or Surname

inventor's Date

Signature

Residence: City State Country Citizenship
San Disgo CA us CN

Mailing Address

Malling Address 4818 Torrey Circle, Apt 8208

City States Zie Country

San Disgo CA $2130 us

Additional inventors are belng named on the 1 supplemental Additional Inventor(s) sheei{s) PTO/SB/0ZA attached herets,

[Page 2 of &}
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Ploase type 2 plus sign (+} inside this box ~——{®

PTOBBI0ZA (19-00)

Approved for use through 10/31/2002. OMB 06881.0032
U.8. Palent and Tradamark Difics; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Aot of 1995, no persons are required {o respond to & culleciion of infosmation unless containg 3 valid OME control number.

{ )
ADDITIONAL INVENTOR(S)
DECLARATION Supplomertal Sheet
e Page 30f3 y

Name of Additional Joint Inventor, If any:

{71 A petition has been filed for this unsigned nventor

Given Name {first and middie [if any]

Family Name or Sumame

Xigoan LU
invantor's
Signature Date
‘ Pringeton 8J us oN
Residencs: City State Country Cltizenship
RMatling Address
Mailing Address 30 Kenneady Court
NS 03540 Us

City  Frinseton State zip Sountry

Name of Additional Joint Inventer, If any: 3 A patition has heen filed for this unsigned invantor

Given Name (first and middie [if any] Family Name or Surmame

Pang YiN
inventsrs
Signature Date
Residence: City ithaca Seate MY ! Country us Ciizenshin Cid
falling Address
Malling Address & John Straat
Chy tthaca State MY ! Zip 14850 Gountry us

Mame of Additional Joint inventor, if asy: 1 A petition has been filed for this unsigned invantor

Given MName (first and middie [ any]) Family Name or Surname
Josi Y o SOLE
tvantor's ’I? // Zcz / 8@{ {
! ;
Signature W Oate
Residencs: Ty La Jei}; i Btate CA E Country us Citizenship ES
Raiiing Address
Maifing Address 8722 Vilta La Jolia Drive, Unit 108
City L3 Joliz State CA a Z.,"’P _ 92037 Country us
Burden Hour Statement This form is estimated to take 21 minutes to complete. Time will vary depending upon the needs of the individual case. Any

comments on the amouni of time you are required to complete this form should be sent to the Chief information Officer, U.8. Patent and Trademark
Ofice, Washington, DU 20231 DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Assistant Commissionar fur Patents,

Washington, DG 20231.

0025



INTERNATIONAL SEARCH REPORT

infemeationnt application No

PCT/US2010/002203

4. CLASSIFICATION OF SUBJECT MATTER
INV. HO4N7/26

ADD.

According o inlemational Patent Clagsiiication (1PC) or {o boih nalional classification and 1PC

B FIELDS SEARCHED

HO4K
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention:

METHODS AND APPARATUS FOR IMPROVED INTRA CHROMA ENCODING

AND DECODING

First Named Inventor/Applicant Name:

Qian XU

Filer:

Guy H. Eriksen

Attorney Docket Number:

PU090108

Filed as Large Entity

U.S. National Stage under 35 USC 371 Filing Fees

Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in
Basic Filing:
National Stage Fee 1631 1 380 380
Natl Stage Search Fee - Report provided 1642 1 490 490
National Stage Exam - all other cases 1633 1 250 250
Pages:
Claims:
Claims in excess of 20 1615 3 60 180
Independent claims in excess of 3 1614 2 250 500

Miscellaneous-Filing:
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Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1800
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Electronic Acknowledgement Receipt

EFSID: 12047978
Application Number: 13389872
International Application Number: PCT/US10/02203
Confirmation Number: 7293

Title of Invention:

METHODS AND APPARATUS FOR IMPROVED INTRA CHROMA ENCODING
AND DECODING

First Named Inventor/Applicant Name:

Qian XU

Customer Number:

24498

Filer:

Guy H. Eriksen

Filer Authorized By:

Attorney Docket Number: PU090108
Receipt Date: 10-FEB-2012
Filing Date:
Time Stamp: 13:08:46

Application Type:

U.S. National Stage under 35 USC 371

Payment information:

Submitted with Payment

yes

Payment Type Deposit Account
Payment was successfully received in RAM $1800

RAM confirmation Number 10227

Deposit Account 070832

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. 1.492 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

File Listing:

D t . . File Size(Byt Multi P
ocumen Document Description File Name ile Size( )(es)/ u I. . ages
Number Message Digest | Part/.zip| (ifappl.)

276023
1 Preliminary Amendment PU090108_PRELIMINARY_AME o 9
24 NDMENT.pdf
1b6139c950c6ad6c58delcasd2bas869cceb)
d7f12
Warnings:

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the
Image File Wrapper and may affect subsequent processing

Information:

169368
PU090108_Power_Of_Attorney,

_with_attachment.pdf noe 3

2 Power of Attorney

cedf2f57f4c03f729fed21d275f40756190aa

Warnings:

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the
Image File Wrapper and may affect subsequent processing

Information:

242210
Assignee showing of ownership per37 | PU090108_STATEMENT_with_

CFR 3.73(b). Assignment_attached.pdf no 4

789c1d6bf7ef1bf5d8ac0661d72add03ff82

Warnings:

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the
Image File Wrapper and may affect subsequent processing

Information:

150562
4 Transmittal Letter PU0901 OS—TERA’:ZQMWAL—LEW no 3

be18d48d0ddc49360f34e3bd0c42a12fc49)
c76b9

Warnings:

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the
Image File Wrapper and may affect subsequent processing

Information:

289779
Information Disclosure Statement (IDS) PU090108_IDS_STATEMENT.

Form (SB08) pdf no 2

72b4b9960184379a5025a50e367288fb9ag)
6ad09

Warnings:

Information:

This is notan USPTO supplied IDS fillable form

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the
Image File Wrapper and may affect subsequent processing

ITU- 2366174

6 Non Patent Literature T_H264_Series_H_Audiovisual_| no 343

and_Multimedia_Systems.pdf | a73de106741124231d46b6079535a7367
3

b6de
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Warnings:

Information:

60970
. Lim_etal_Intra_Coding_Using_
7 Non Patent Literature Extended_Block_Size.pdf no 5
0382d49738018c59eeb1685afb 1ff8896a20)
<052
Warnings:
Information:
59846
. Video_Coding_Using_Extende
8 Non Patent Literature . no 4
d_Block_Sizes.pdf
be36f401d11211f1b0709db3dde31109d55]
Warnings:
Information:
PU090108 DECLARATION_15 780496
9 Oath or Declaration filed S_HEETS.pdf - no 15
312a301el1ab9cee2f179afe421be10990062|
8e4
Warnings:

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the

Image File Wrapper and may affect subsequent processing

Information:

Lee_etal_Technical_Considerat 296202
10 Non Patent Literature ions_for_Ad_Hoc_Group_etc. no 9
pdf 8656806296144 cabae062463b4fde8eed]
0ef2
Warnings:

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the

Image File Wrapper and may affect subsequent processing

Information:

1

Non Patent Literature

PU090108_International_Searc

61673

h_Report.pdf

54883b585b8ba4a2558260b800ae8388e0
743f3e

no

Warnings:

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the

Image File Wrapper and may affect subsequent processing

Information:

38279
12 Fee Worksheet (SB06) fee-info.pdf no 2
67be282c16e1d2225d5fh1170b62ee7843 5|
fcOfb
Warnings:
Information:
Total Files Size (in bytes); 4791582

0031




This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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FTO/BRIBT (11-04)
Approved for use through 1173072005, OMB 0851-0038
U.S. Patent and Trademark Office; U.S, DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no pemsons are required (o respond 1o & colection of information uidess it dispiays a valid OMB control numiber.

f"w Application Number
 Filing Date Herewith
: ?GWER GF AW@RNEY First Named inventor QAN Xy
and MeThods a&nd Apparatus For
CORRESPONDENCE ADDRESS | e Improved Intra Chroma
INDICATION FORM Art Unit ENCOGINnG and becoding
Examiner Name
. Attorney Docket Number | PU0S0108
t heraby appoint:
Practitioners at Customer Number Customer Number 24498

OR
{71 Practitioner(s) namead below:

Names Registration Number

as myfour altomey({s) or agent(s) to prosecule the application identified above, and 1o transact all business in the Patent and
Trademark Office connected therawith.

Please rgeognize or changs the comespondenca address for the above-identified application {o:

ﬂg‘t’he above-mentioned Customer Number:
1 ?he address associated with Customer Number:
o8
&= Firm or Robert 1. Shedd, THOMSON LICENSING LLC
individual Name
Addrass PATENT CPERATIONS
Address P. 0. BOX 8312
City PRINCETON | State § N [ zie | o8saa-5312
Country HUSA
Telephone 609-734-6807 | Fax | 609-732-6888
! am the:

1 Applicantfinventor.

Assignes of record of the sntire interest. Ses 37 CFR&TL.
Certificate under 37 OFR 3.73(b} is encivsed, (Form PTO/SE/A6),

SIGNATURE of Applicart or Assignee of Record

Nama GUY H. ERIKSEN Heg. MNo.: 41,736
Signature FGUY M. ERIKSEN/
Date February 10, 2012 E Telophone {608} 734-8807

NOTE: Signatures of all the inventors or assignees of record of the entive interest or their represeniative(s) are required.
Submit multiple forms if more than one signaturs is required, see below”,
i "Totaiof 3 forms are submitted.

This collection of information is required by 37 GFR 1.31 and 1.33. The information is requirad to obtain or retain a bengit by the public which is 1o fils {and by the
USPTO 1o prouess} an application. Confidentiality is governsd by 35 U.S.C. 122 and 37 GFR 1 14. This colisction is estimated 1o take 3 minules to compiels,
including gathering, preparing, and submitting the somplated application form to the USPTO. Tims will vary depending upon the individus! cass. Any comments on
the amount of fime you require to complete this form and/or suggestions or reducing this burden. should be sant to the Chief infarmation Officer, U.8. Patent and
Trademark Office, U.8. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313:1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TG: Commissioner for Patenis, P.O. Box 1483, Alexandris, VA 22313-1450.

i you need assistanca in compisiing the form, cali 1-800-PTO-9199 and select oplion 2.
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POWER OF ATTORNEY
THOMSON LICENSING

We, THOMSON LICENSING
46, Quai A. Le Gallo
F-92100 Boulogne-Billancourt
France

do hereby gramt Robert 1. Shedd
Vice President, 1.8, Patent Operations
Thomson Licensing LLC
Two Independence Way
Princeton, New Jersey 08540

a revocable, non-exclusive and delegable power of attorney to act for us (including the
signing of requisite documents) in proceedings conceming patents and applications for
patents, including international and other multi-country patents and applications for
patents, in our name in the Patent Offices in all countries worldwide from January 1,

2009,

DATEDthis_1 3 dayof _ Sown ey, in the year 2009,

ks
Signature: ‘;’ = é &

Typed Name As Signed: Béatrix de Russé
Title: Executive Vice-President
Licensing, Research & Innovation
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POWER OF ATTORNEY
THOMSON LICENSING

THOMSON LICENSING

46, Quai A. Le Galio

F-82100 Boulogne-Billancourt
France

does hereby grant

Harvey D. Fried - Sr. Patent Counsel’Manager
Robert B, Levy - Sr. Patent Counsel/Manager
Frank Y. Liao - Sr. Patent Counsel/Manager
Reitseng Lin - 8¢, Patent Counsel

Guy M. Eriksen ~ Sr. Patent Counsel
Catherine A. Cooper - Sr, Patent Counsel
Kuniyuki Akiyama - Sr. Patent Counsel
Paul P. Kiel - Sr. Patent Counsel

Jeffrey M. Navon ~ 8¢, Patent Counsel

Jost M. Fogelson ~ Sr. Patent Counsel
Joseph J. Opalach - Sr. Patent Counsel
Sammy S. Henig ~ Sr, Patent Counsel
Patricia A. Verlangieri - Sr. Patent Counsel
Brian 3. Dorini. Sr, Patent Counsel

Jorge Tony Villabon - Patent Counsel
Vincent E. Duffy - Patent Counsel

Richard LaPeruta - Patent Counsel

Brian J. Cromarty - Patent Counsel

Ronald Kolczynski - Member Patent Staff
Michael A. Pugel - Patent Agent

Paul W. Lyons - Patent Agent

Jeffrey 3. Hale - Patent Counsel

Wan Yee Cheung - Patent Counsel

Jerome G. Schaefer - Patent Counsel

dames M., McKenzie, Patent Counsel

Shan He, Patent Agent

Xisoan Lu, Patent Agent

Thomson Licensing LLC

Tiwo indgpendence Way

FPrinceion, New Jersey N8548

a revocable, non-enclusive and delegable power of attorney to act for us {including the signing of
requisite documents) In procsedings conceming patents and spplications for patents, including
international and other multi-country patents and applications for patents, in our name in the Patent
Offices in alf countries worldwide from January 1. 2007. |

Sy e §

s L&
DATED this 2% _day of Sl Sndoy, 2011

AN

% .
7 “‘3 et \\@\‘ & @

SIGNED Bt S
Wice President, U.S. Patent Operations
Thomson Liceasing LLC and
Attorney in Fact for
THOMSON LICENSING

WITNESS
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PYO/SB/96 (08-03)

Agproved lor use through G7/31/2008. OMB 0851-0031

U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under tha Papenwork Raduction Act of 1995, no persons are required to respond 1o a collection of information unless it displays a valid OMB contml number,

STATEMENT UNDER 37 CFR 3.73(h}
Applicant/Patent Owner, THOMSON LICENSING Customer No.: 24488 Docket No.: PUGS0108

Application No./Patent No.: N/A Filed/issue Date: February 10, 2012
Entitled: METHODS AND APPARATUS FOR IMPROVED INTRA CHROMA ENCODING AND DECODING
THOMSON LICENSING a Cornorgtion

{MNarme of Assignes) {Typs of Assignes, 8.9., corporation, partnarship, university, government agency. eic)

states that it is:

the assignee of the entire right, title, and interest; or

2. [] anassignes of lass than the entire right, title, and interest
The extent (by percentage) of its ownership interest is %
in the patent application/patent identified above by virtue of either:

A 1 An assignment from the inventor{s} of tha patent application/patent identified abova. The assignment was
raecorded in the United States Patent and Trademark Office at Reel , Frame , or for which a copy
thereof is atiached.

OR
B. {1 A chain of title from the inventar{s), of the patent application/patent identified above, io the current assignes as
shown below:
1. From: To:
The document was recorded in the United States Patent and Trademark Office at
Resl . Frame , or for which a copy thereof is attached.
2. From: To:

The document was recorded in the United States Patent and Trademark Office at
Real , Frams . of for which a copy thereof is attached.

3. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , of for which a copy thereof is atiached.

3 Additional documents in the chain of title are listed on a supplemental sheet.

Copies of assignments or othey documents in the chain of title are attached.

[NOTE: A separaie copy (i.2., the original assignment document or a true copy of the original document)
must be submitted to Assignment Division in accordance with 37 CFR Par &, if the assignmentis o bs
recordad in the records of the USPTO. Ses MPEP 302.8]

The undersigned (whose title is supplied below) is empowered to sign this statement on behalf of the assignee.

February 10, 2012 GUY H. ERIKSEN
Date Typed or printed name
(609) 734-8607 /GUY H. ERIKSEN/
Telephone Number Signature
Lead Patent Altorney
Title

This collection of information is required by 37 CFR 8.73(b}). The information is required to oblain or retain a benafit by the public which is to file {and
by the USPTO io process) an application. Confidentiaiity is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated o taks 12
minutes to complsts, including gathering, praparing, and submitting the compistad application form to the USPTO. Tima will vary depending upon tha
individual case. Any comments on the amount of time you raguire to complets this form and/or suggastions for reducing this burdan, shoutd ba sent 1o
tha Chief Information Officer, U.8. Patent and Trademark Office, U.S. Department of Commerca, P.O. Box 1450, Alexandria, VA 22313-1450. DO
NOT SEND FEES OR COMPLETED FORME TO THIS ADDRESS. SEND TO: © lssioner for P 7.0, Box 1480, Alexandrie, V& 22313-
1488,

if you nged assistance in completing the form, call 1-800-PTO-9199 and selact option 2.
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Customer No. 24498 Docket No.PUOSG108
ASSIGNMENT AND AGREEMENT IN AN APPLICATION FOR
LETTERS PATENT OF THE UNITED STATES OF AMERICA

I hereby declare that | am the sole inventor {if only one inventor is named below) or one of & joint inventors §f plural inventors are named below) of the
inventions relating to  METHODS AND APPARATUS FOR IMPROVED INTRA CHROMA ENCODING AND DECODING

described in an Application for Patent filed on _August 12, 2009 under Serial No. _61/233,310 and described in the file associated with
Docket
No. PU0S0108 , listed above or, if not identified here by filing date and serial number or by the Docket Number Ested above, executed by me on even

date with my execution of this Assignment/Agreemant.

For valuable consideration received, | hereby sell. assign and transfer to Thomson Licensing, a corporation duly arganized and existing under the laws of the
country of France. its successors, and assigns my entire right, title and interest, for alt countries in and to said inventions, and all the rights and privileges under any
and all Letters Patent that may be granted therefor, and any divisions, continuations, reissues and extensions thereof.

| agree that, when requested. | will, without charge to said corporation but at its expense, sign all papers, take all rightful oaths, make all nghtful declaratons
and do all acts which may be necessary, desirable or convenient for securing and maintaining patenis or other forms of protection for sad inventions in any and all
countries and for vesting title thereto in said corporation, its successors, assigns or nominees.

| agree that | will communicate to said corporation or its representatives any facts known o me respecting said inventions and when requested by said
corporation and at its expense will lestify in any legal proceedings, and generally do everything possible to aid said corporation, s successors, assigns and legal
representatives or nominees, to obtain or enforce proper protection for said Inventions in any and all countries.

I authorize and empower said corporation, its successors, assigns or nominees, to make application for patent or other form of protection for said inventions
in its or their own name, or.in my/our name, in any and ail countries and to invoke and claim for any application for patent or other form of protection for said
inventions filed by it or them, the benefit of the right of priority provided by the international Convention for the Protection of Industrial Property, as amended, or by any
convention which may henceforth be substituted for §t, and to invoke and claim such right of priority without further written or oral authorization from me.

| hereby consent that a copy of this assignment shall be deemed a fudl legal and formal equivalent of any assignment, consent to file or ke document which
may be required in any country for any purpose and more particularly in proof of the right of the said corporation or its successors, assigns or nominees to apply for
palent or other proper protection for said inventions, and to claim the aforesaid benefils of the right of priority provided by the International Convention for the
Protection of Industrial Properly, as amended, or by any convenlion which may henceforth be substituted for it.

i covenant with Thomson Licensing, its successors, assigns, jegal representatives, and nominees, thal fo the best of my knowledge the right, title and
interest herein conveyed by me are free and clear of any encumbrance, and that | have full nght to convey the same as herain expressed.

Signed at Princeton, New Jersey Date &3 Zﬁ“ f@’? ,
. N
Inventor (1} Qian Xu gg_.ﬁ%‘y:%ii&\m
(Type or Print) {Signature in Full. No initials.}
Post Office Address 5914 Ravens Crest Drive, Plainsboro, New Jersey 08536 USA
1st Witness L g AP Smedaree o S o e
{Type or Print) ’ {Signature in F
2ndWitness Mﬂm&f\\% ;: D BN {f& 58] L 8 2 “ﬁ

{Type or Print}

Signed at Princeton, New Jersey Date

Sgadareaa

inventor (2) Yunfei Zheng

{Type or Prini}

nature In Full. No Iniias,

§

Post Office Address 123 Quail Ridge Drive, Plainsboro, New Jersey 08536 USA

1st Witness fj T Y e
(Type or Print} N
— -
2ndWitness Ll {apdos.es 22
N— {Type or Print} {SieBlure in Full. No mitals )
Signed at Princeton, New Jersey Date
inventor (3) Xiaoan Lu

{(Type or Pini}

Post Office Address 30 Kennedy Court, Princeton, New Jersey 08540 USA

A .}'w} e
15t Witnas S s S EY etse £ s TS
i Tyge or Print} ’ iSignature in Full. Noinitisls.)
— s ™ o
2ndAiiness [ N &2)&"\} SURERS ”\T‘N‘f"ﬂ; - B, "ﬁ» o
{Type or Printh (Sigraided i Full No initials }
After this Assignment has been fecorded please RETURN to: Patent Operations
THOMSON Licensing LLD
PO Box 53132
Pat form Rev. (152007 Princeton. NJ 08543:5312
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Customer No. 24498
Page 2

Docket No. PU090108

ASSIGNMENT AND AGREEMENT IN AN APPLICATION FOR
LETTERS PATENT OF THE UNITED STATES OF AMERICA {Cont'd}

Signed at

fthaca, New York

Date

tnventor (4}

Peng Yin

w5l 24 f 2607 '
ey e

{FTypa or Prind}

{Signature § =) l?a it}

Post Offics Address {5 9 lhn Street, Ithaca, New York 14850 USA

o s < . £7%
st Witniess X 1A000ng (ﬁ'@ e ! f;‘ig
{Type or Print} 5 Rin-Full. No nfals ) §f
2nd Wilness G Xing Fé’;ﬂ 2 jQ"f/M ;Ei’ffivgg f}w ‘ %f‘%?
{Type or Rghty a = {Signgfire in Full Mo inftials ) i
Signed at Princeton, New Jersey Do
fnvantor {8} Joel Sole
{Type or Print} {Signature in Full. No inibiais }
Post Office Addrass

st Wilness

1008 Quail Ridge Drive, Plainshoro, New Jersey 08538 USA

{Type or Print) {Signature in Full. No initials )
2nd Witness
{Type or Print) (Signature v Full. No initials
Signed at Date
inventor (&)
{Type ar Print} {Signature in Full  No initials)
Post Office Address
st Witness
{Type or Print} {Qignature in Full. No inilisls.)
2nd Wiiness
{Type or Frini (Signaturs in Full. Ng inilisls)
Signed at Drate
inventor (7}
{Type of Print {Signature in Full. No mbals }
Bosi Office Address
15t VWithess
{Type or Prini} {Signature in Full. No initials)
2nd Witness
{Type or Brind) {Signature in Full. Nodnitials )

Pal Form Rey. 03/22/2008
5312

After this Assignment has been recorted pisase RETURN to: Patant Uperations
THOMSON Licensing LLG
PO Box 5312
Prnceton. NJ 08543«
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Customer No. 24488 Docket No. PU0S0108
Page >

ASSICGHNMENT AND AGREEMENT IN AN APPLICATION FOR
LETTERS PATENT OF THE UNITED STATES OF AMERICA {(Cont'd}

Signed at fthaca, New York Daie
inverntor {4} Peng Yin
{Fype of Prnt} {Signature in Full. No nitials.}

Post Office Addrass 9 John Street, ithaca, New York 14850 USA

31 Wiiness

{Type or Pyinl} {Signature in Full, No initials )
2nd Withess
{Typs of Prind} {Signaturs in Full. N nitlals )
Signed at Princeton, New Jersey Date
fnvenior {8} Josl Sols
{Fype or Print)

Past Office Adurass 1008 Quall Ridge Drive, Plsinsbaro, New Jersey 0B53G USA

181 Witness Q(Wf“ v St g

(Typs or Pand) . (ezgnaime n Full %
Zngd Witnass i\g-{;{:kﬁ'\\% COA?‘\}Q‘QD o

(Type or Frm ﬁra iy Full Mo inilals )

Signed at Drale

frwantor (8)

{Type or Frint} {Signature in Full No initials §

Pagt Office addrass

st Witness

{Type or Print) {Signature in Full No indtials )
Zned Whiness
{Yype of Prini} {Signature in Full. No indtials )
Signed at Bate
tewenter {7}
{Typs or Prnd) {Signaiure in Full. Mo nitials )

Post Office Address

13 Viiness

{Type or Pring {Signature in Full. No initials)

2nd Withess

{Type or Pring} iSignature in Full  Noindtials )

After this Assignment has been recorded please RETURN {o Fatent Operations
THOMSON Licensing LLS
PO Box 5312
Fat Form Rey. 03/22/2008 Princeton. NJ 08343-
5312
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PTO-1380 {08-11)

Approved for use threugh 4/30/2013, OMB 0651-0021

1.8, Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1998, no persons are raquirad o respond to a coliection of information unlsss it displays a vaiid OMB control number.

TRANSMITTAL LETTER TO THE UNITED STATES ATTORNEY > DOCKET NUMBER
DESIGNATED/ELECTED OFFICE (DO/EO/US) e O
CONCERNING A SUBMISSION UNDER 35 U.S.C. 371 = - (ifknoun. see i

INTERNATIONAL APPLICATION NO. T ERMAT IONAL FILING DATE PRICRITY DATE CLAIMED
PCTAUS2010/002203 11 August 2010 (11.08.2010) 12 August 2009 (12.08.2009)

TITLE OF INVENTION
Methods and Apparatus for improved intra Chroma Encoding and Decoding

APPLICANT (3} FOR DOIEOIUS
Qian XU, Yunfei ZHENG, Xiaoan LU, Peng YIN, Josel SOLE

Applicant herewith submits to the United States fbesignaﬁedlEiecﬁed Office (DO/EO/US) the foﬁowing itermns and other information:

1. This is 2 FIRST submission of items concerning & submission under 35 U.8.C. 371.

2. B This is 2 SECOND or SUBSEQUENT submission of itemns concerning a8 submission under 35 U.S.C. 371.

{8), (6}, (8} and (21} indicated below.
4. The US has been slected (Article 31).
5. @ A copy of the Intemational Application as filed (35 U.S.C. 371{c}2})
a. E:E is attached hereto {required only if not communicated by the intemational Bureau).
b. @ has been communicated by the intemational Bureau.
c. D is not required, as the application was filed in the United States Receiving Office (RO/US).
8, D An English language transiation of the intemational Application as filed {35 U.S.C. 371(c}{2)).
a. D is attached hereto.
b. D fias been previously submilied under 35 U.8.C. 184(d){4}.
7. Amendmenis to the cialms of the intemationat Application under PCT Article 19 (38 U.S.C. 371(c}3))
a. D are attached hereto {required only if not communicated by the international Bureau).
b. ﬂ have been communicated by the infernationa Bureau.
c. D have not been made; however, the time lmit for making such amendments has NOT expired.
d. have not been made and will not be made.
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Customer No. 24498 PU090108

Amendments to the Abstract

Please amend the Abstract as follows:

CHROMA-ENGODING-AND-DECODING

ABSTRACT

Methods and apparatus are provided for improved chroma encoding and
decoding. An apparatus includes an encoder {408} for encoding picture data for at least
a block in a picture. Multiple partition types are supported for intra chroma coding of the
block. The multiple partition types include a set of chroma partition types and a set of
luma partition types. The set of chroma partition types are different than the set of luma
partition types.
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METHODS AND APPARATUS FOR IMPROVED INTRA
CHROMA ENCODING AND DECODING

CROSS-REFERENCE TO RELATED APPLICATIONS

This application claims the benefit of U.S. Provisional Application Serial No.
61/233,310, filed August 12, 2009 (Attorney Docket No. PU090108), which is
incorporated by reference herein in its entirety.

TECHNICAL FIELD
The present principles relate generally to video encoding and decoding and,

more particularly, to methods and apparatus for improved intra chroma encoding

and decoding.

BACKGROUND
Most modern video coding standards employ various coding modes to

efficiently reduce correlations in the spatial and temporal domains. In the
International Organization for Standardization/International Electrotechnical
Commission (ISO/IEC) Moving Picture Experts Group-4 (MPEG-4) Part 10
Advanced Video Coding (AVC) Standard/International Telecommunication Union,
Telecommunication Sector (ITU-T) H.264 Recommendation (hereinafter the “MPEG-
4 AVC Standard”), a picture can be either intra or inter coded. In intra coded
pictures, macroblocks (16x16) are coded in intra modes while exploiting spatial
correlations in the picture. For intra luma coding, intra modes can be classified into
the following three partition types: INTRA4x4; INTRA8x8; and INTRA16x16.
INTRA4x4 uses a 4x4 discrete cosine transform (DCT). INTRA8x8 uses 8x8
transforms. INTRA16x16 uses a 4x4 integer DCT cascaded with a 4x4 direct
current (DC) Hadamard transform. For intra chroma coding, only one patrtition type
is allowed. Each 8x8 chroma component of an intra coded macroblock is predicted
with 4 intra prediction modes and uses a 4x4 integer DCT cascaded with a 2x2 DC
Hadamard transform. The chroma partition type is fixed no matter what the luma
partition type is.
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MPEG-4 AVC Standard Intra Coding

The MPEG-4 AVC Standard uses intra modes to exploit spatial correlations in
the picture. For intra luma coding, intra modes can be classified into the following
three types: INTRA4x4; INTRA8x8; and INTRA16x16. INTRA4x4 and INTRA8x8
support 9 intra prediction modes and INTRA16x16 supports 4 intra prediction
modes. Turning to FIG. 1, INTRA4x4 and INTRA8x8 prediction modes are indicated
generally by the reference numeral 100. In FIG. 1, the reference numeral O
indicates a vertical prediction mode, the reference numeral 1 indicates a horizontal
prediction mode, the reference numeral 3 indicates a diagonal-down/left prediction
mode, the reference numeral 4 indicates a diagonal-down/right prediction mode, the
reference numeral 5 indicates a vertical-right prediction mode, the reference numeral
6 indicates a horizontal-down prediction mode, the reference numeral 7 indicates a
vertical-left prediction mode, and the reference numeral 8 indicates a horizontal-up
prediction mode. DC mode, which is part of the INTRA4x4 and INTRA8x8 prediction
modes, is not shown. Turning to FIG. 2, INTRA16x16 prediction modes are indicated
generally by the reference numeral 200. In FIG. 2, the reference numeral O
indicates a vertical prediction mode, the reference numeral 1 indicates a horizontal
prediction mode, and the reference numeral 3 indicates a plane prediction mode.

DC mode, which is part of the INTRA16x16 prediction modes, is not shown.

Since the basic coding unit in the MPEG-4 AVC Standard is a macroblock,
that is, the size is 16x16, the partition types inside a macroblock are either all 16x16,
8x8 or 4x4. There are no mixed partition types inside a macroblock, as shown in
FIG. 3. Turning to FIG. 3, motion partitions for use in intra 16x16 blocks 310 are
indicated generally by the reference numeral 300. The partitions include 16x16, 8x8,
and 4x4 partitions.

As noted above, INTRA4x4 uses a 4x4 DCT transform, INTRA8x8 uses 8x8
transforms, and INTRA16x16 uses cascaded 4x4 transforms. For signaling,
INTRA4x4 and INTRA8x8 share the same macroblock type (mb_type) 0 and they
are differentiated by a transform size flag (transform_8x8_size_flag). Then the
choice of intra prediction mode in INTRA4x4 or INTRAB8x8 is signaled by the most
probably mode possibly with a remaining mode if necessary. For INTRA16x16, all
the intra prediction modes along with the coded block pattern (cbp) type are signaled
in mb_type, which uses an mb_type value from 1 to 24. For intra chroma coding,
each 8x8 chroma component of an intra coded macroblock is predicted using 4 intra

2
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prediction modes and using a 4x4 integer DCT cascaded with a 2x2 DC Hadamard
transform. Intra chroma coding is fixed independent of a luma partition type. Intra
chroma coding does not adapt to the content, thus reducing the fidelity of chroma
coding.

In the 4:4:4 case in the MPEG-4 AVC Standard, intra luma partition types and
prediction modes can be used for all three color components. Common mode and
independent mode are supported. In common mode, all three components share
the exact same information as the luma component, including partition type and
prediction modes. In independent mode, each of the three color components are

coded as a separate plane, using the same coding method as the luma plane.

Large Intra Partitions in MPEG-4 AVC Standard Extensions

In a first prior art approach, the prediction block unit is extended for intra
coding by increasing the number of intra direction modes to more than 9. However,
in the first prior art approach, there is no mentioning or contemplation for the chroma
case. In a second prior aft approach, the chroma partition type is fixed to be
Chroma_8x8, the same as in the MPEG-4 AVC Standard. For intra prediction
modes and transforms, the chroma partition type is kept the same as luma
intra_16x16, intra_8x8 and intra_4x4 in the MPEG-4 AVC Standard, i.e., using 4
chroma prediction modes and a cascaded 4x4 transform. For intra_32x32, chroma
uses 4 chroma prediction modes and a cascaded 8x8 transform, as shown in TABLE
1. Thatis, TABLE 1 shows prediction partition sizes and transforms used for each
intra prediction mode for the 4:2:0 format. The scheme used in the second prior art
approach does have several disadvantages. One disadvantage of the second prior
art approach is that the chroma coding partition type is fixed for all the luma partition
types. Another disadvantage of the second prior art approach is that the selected
coding mode or transform for chroma coding is not the best. Yet another
disadvantage of the second prior art approach is that the chroma coding has little
flexibility.
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TABLE 1
Macroblock Chroma transform
luma partition | -umatansform | e 8 partition)
8x8 integer cosine 8x8 integer cosine
transform, and then | transform, and then
Intra_32x32 4x4 Hadamard 2x2 Hadamard
transform transform
t6x16 neger | 4 hieger oceie
Modified cosine transform in 2x2 H aéiamar d
Intra_16x16 KTA 2.3 [1] transform
4x4 integer cosine
8x8 integer cosine | transform, and then
Intra_8x8 transform 2x2 Hadamard
transform
4x4 integer cosine
4x4 integer cosine transform, and then
Intra_4x4 transform 2x2 Hadamard
transform

SUMMARY

These and other drawbacks and disadvantages of the prior art are addressed
by the present principles, which are directed to methods and apparatus for improved
chroma encoding and decoding.

According to an aspect of the present principles, there is provided an
apparatus. The apparatus includes an encoder for encoding picture data for at least
a block in a picture. Multiple partition types are supported for intra chroma coding of
the block. The multiple partition types include a set of chroma partition types and a
set of luma partition types. The set of chroma partition types are different than the
set of luma partition types.

According to another aspect of the present principles, there is provided a
method in a video encoder. The method includes encoding picture data for at least
a block in a picture. Multiple partition types are supported for intra chroma coding of
the block. The multiple partition types include a set of chroma partition types and a
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set of luma partition types. The set of chroma partition types are different than the
set of luma partition types.

According to yet another aspect of the present principles, there is provided an
apparatus. The apparatus includes a decoder for decoding picture data for at least a
block in a picture. Multiple partition types are supported for intra chroma decoding of
the block. The multiple partition types include a set of chroma partition types and a
set of luma partition types. The set of chroma partition types are different than the
set of luma partition types.

According to a further aspect of the present principles, there is provided a
method in a video decoder. The method includes decoding picture data for at least
a block in a picture. Multiple partition types are supported for intra chroma decoding
of the block. The multiple partition types include a set of chroma partition types and
a set of luma partition types. The set of chroma partition types are different than the
set of luma partition types.

These and other aspects, features and advantages of the present principles will
become apparent from the following detailed description of exemplary embodiments,

which is to be read in connection with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

The present principles may be better understood in accordance with the

following exemplary figures, in which:

FIG. 1 is a diagram showing INTRA4x4 and INTRA8x8 prediction modes to
which the present principles may be applied;

FIG. 2 is a diagram showing INTRA16x16 prediction modes to which the
present principles may be applied;

FIG. 3 is a diagram showing motion partitions for use in 16x16 blocks to
which the present principles may be applied;

FIG. 4 is a block diagram showing an exemplary video encoder to which the
present principles may be applied in accordance with an embodiment of the present
principles;

FIG. 5 is a block diagram showing an exemplary video decoder to which the
present principles may be applied in accordance with an embodiment of the present
principles;
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FIG. 6 is a flow diagram showing an exemplary method for intra chroma
coding, in accordance with an embodiment of the present principles;

FIG. 7 is a flow diagram showing an exemplary method for intra chroma
decoding, in accordance with an embodiment of the present principles;

FIG. 8 is a flow diagram showing another exemplary method for intra chroma
coding, in accordance with an embodiment of the present principles; and

FIG. 9 is a flow diagram showing another exemplary method for intra chroma

decoding, in accordance with an embodiment of the present principles.

DETAILED DESCRIPTION
The present principles are directed to methods and apparatus for improved

intra chroma encoding and decoding.

The present description illustrates the present principles. It will thus be
appreciated that those skilled in the art will be able to devise various arrangements
that, although not explicitly described or shown herein, embody the present
principles and are included within its spirit and scope.

All examples and conditional language recited herein are intended for
pedagogical purposes to aid the reader in understanding the present principles and
the concepts contributed by the inventor(s) to furthering the art, and are to be
construed as being without limitation to such specifically recited examples and
conditions.

Moreover, all statements herein reciting principles, aspects, and
embodiments of the present principles, as well as specific examples thereof, are
intended to encompass both structural and functional equivalents thereof.
Additionally, it is intended that such equivalents include both currently known
equivalents as well as equivalents developed in the future, i.e., any elements
developed that perform the same function, regardless of structure.

Thus, for example, it will be appreciated by those skilled in the art that the
block diagrams presented herein represent conceptual‘ views of illustrative circuitry
embodying the present principles. Similarly, it will be appreciated that any flow
charts, flow diagrams, state transition diagrams, pseudocode, and the like represent
various processes which may be substantially represented in computer readable
media and so executed by a computer or processor, whether or not such computer

or processor is explicitly shown.
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The functions of the various elements shown in the figures may be provided
through the use of dedicated hardware as well as hardware capable of executing
software in association with appropriate software. When provided by a processor,
the functions may be provided by a single dedicated processor, by a single shared
processor, or by a plurality of individual processors, some of which may be shared.
Moreover, explicit use of the term “processor’ or “controller” should not be construed
to refer exclusively to hardware capable of executing software, and may implicitly
include, without limitation, digital signal processor (“DSP”) hardware, read-only
memory (“ROM”) for storing software, random access memory (“RAM"), and
non-volatile storage.

Other hardware, conventional and/or custom, may also be included.

Similarly, any switches shown in the figures are conceptual only. Their function may
be carried out through the operation of program logic, through dedicated logic,
through the interaction of program control and dedicated logic, or even manually, the
particular technique being selectable by the implementer as more specifically
understood from the context. ,

In the claims hereof, any element expressed as a means for performing a
specified function is intended to encompass any way of performing that function
including, for example, a) a combination of circuit elements that performs that
function or b) software in any form, including, therefore, firmware, microcode or the
like, combined with appropriate circuitry for executing that software to perform the
function. The present principles as defined by such claims reside in the fact that the
functionalities provided by the various recited means are combined and brought
together in the manner which the claims call for. It is thus regarded that any means
that can provide those functionalities are equivalent to those shown herein.

Reference in the specification to “one embodiment” or “an embodiment” of the
present principles, as well as other variations thereof, means that a particular
feature, structure, characteristic, and so forth described in connection with the
embodiment is included in at least one embodiment of the present principles. Thus,
the appearances of the phrase “in one embodiment” or “in an embodiment”, as well
any other variations, appearing in various places throughout the specification are not
necessarily all referring to the same embodiment.

It is to be appreciated that the use of any of the following “/”, “and/or”, and “at
least one of”, for example, in the cases of “A/B”, “A and/or B” and “at least one of A

7
0052



10

15

20

25

30

WO 2011/019383 PCT/US2010/002203

and B”, is intended to encompass the selection of the first listed option (A) only, or
the selection of the second listed option (B) only, or the selection of both options (A
and B). As a further example, in the cases of “A, B, and/or C” and “at least one of A,
B, and C”, such phrasing is intended to encompass the selection of the first listed
option (A) only, or the selection of the second listed option (B) only, or the selection
of the third listed option (C) only, or the selection of the first and the second listed
options (A and B) only, or the selection of the first and third listed options (A and C)
only, or the selection of the second and third listed options (B and C) only, or the
selection of all three options (A and B and C). This may be extended, as readily
apparent by one of ordinary skill in this and related arts, for as many items listed.

Moreover, as used herein, the words “picture” and “image” are used
interchangeably and refer to a still image or a picture from a video sequence. As is
known, a picture may be a frame or a field.

Further, as used herein, the word “signal’ refers to indicating something to a
corresponding decoder. For example, the encoder may signal a particular partition
type and/or partition mode for chroma coding in order to make the decoder aware of
which particular partition type and/or partition mode was used on the encoder side.
In this way, the same function may be used at both the encoder side and the
decoder side. Thus, for example, an encoder may transmit a particular partition type
and/or partition mode to the decoder so that the decoder may use the same
particular partition type and/or partition mode or, if the decoder already has the
particular partition type and/or partition mode as well as others, then signaling may
be used (without transmitting) to simply allow the decoder to know and select the
particular partition type and/or partition mode. By avoiding transmission of any
actual partition types and/or partition modes, a bit savings may be realized. Itis to
be appreciated that signaling may be accomplished in a variety of ways. For
example, one or more syntax elements, flags, and so forth may be used to signal
information to a corresponding decoder.

Also, as used herein, the word “superblock” refers to one or more
macroblocks.

Additionally, as used herein, the phrase “multiple partition types are
supported for intra chroma coding” refers to the case where the partition type for
intra chroma coding is not fixed to one particular partition type, but rather a selection
is made with respect to a set of multiple partition types for intra chroma coding and

8
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where the set of multiple partition types for intra chroma coding differs from a set of
multiple partition types of intra luma coding that is also available for coding.

Moreover, it is to be appreciated that while one or more embodiments of the
present principles are described herein with respect to the MPEG-4 AVC Standard,
the present principles are not limited to solely this standard and, thus, may be
utilized with respect to other video coding standards, recommendations, and
extensions thereof, including extensions of the MPEG-4 AVC standard, while
maintaining the spirit of the present principles.

Turning to FIG. 4, an exemplary video encoder to which the present principles
may be applied is indicated generally by the reference numeral 400.

The video encoder 400 includes a frame ordering buffer 410 having an output
in signal communication with a non-inverting input of a combiner 485. An output of
the combiner 485 is connected in signal communication with a first input of a
transformer and quantizer 425. An output of the transformer and quantizer 425 is
connected in signal communication with a first input of an entropy coder 445 and a
first input of an inverse transformer and inverse quantizer 450. An output of the
entropy coder 445 is connected in signal communication with a first non-inverting
input of a combiner 490. An output of the combiner 490 is connected in signal
communication with a first input of an output buffer 435.

A first output of an encoder controller 405 is connected in signal
communication with a second input of the frame ordering buffer 410, a second input
of the inverse transformer and inverse quantizer 450, an input of a picture-type
decision module 415, a first input of a macroblock-type (MB-type) decision module
420, a second input of an intra prediction module with multi-partition support for
chroma coding 460, a second input of a deblocking filter 465, a first input of a motion
compensator 470, a first input of a motion estimator 475, and a second input of a
reference picture buffer 480.

A second output of the encoder controller 405 is connected in signal
communication with a first input of a Supplemental Enhancement Information (SEI)
inserter 430, a second input of the transformer and quantizer 425, a second input of
the entropy coder 445, a second input of the output buffer 435, and an input of the
Sequence Parameter Set (SPS) and Picture Parameter Set (PPS) inserter 440.

An output of the SEI inserter 430 is connected in signal communication with a
second non-inverting input of the combiner 490.
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A first output of the picture-type decision module 415 is connected in signal
communication with a third input of the frame ordering buffer 410. A second output
of the picture-type decision module 415 is connected in signal communication with a
second input of a macroblock-type decision module 420.

An output of the Sequence Parameter Set (SPS) and Picture Parameter Set
(PPS) inserter 440 is connected in signal communication with a third non-inverting
input of the combiner 490.

An output of the inverse quantizer and inverse transformer 450 is connected
in signal communication with a first non-inverting input of a combiner 419. An output
of the combiner 419 is connected in signal communication with a first input of the
intra prediction module with multi-partition support for chroma coding 460 and a first
input of the deblocking filter 465. An output of the deblocking filter 465 is connected
in signal communication with a first input of a reference picture buffer 480. An
output of the reference picture buffer 480 is connected in signal communication with
a second input of the motion estimator 475 and a third input of the motion
compensator 470. A first output of the motion estimator 475 is connected in signal
communication with a second input of the motion compensator 470. A second
output of the motion estimator 475 is connected in signal communication with a third
input of the entropy coder 445.

An output of the motion compensator 470 is connected in signal
communication with a first input of a switch 497. An output of the intra prediction
module with multi-partition support for chroma coding 460 is connected in signal
communication with a second input of the switch 497. An output of the macroblock-
type decision module 420 is connected in signal communication with a third input of
the switch 497. The third input of the switch 497 determines whether or not the
“data” input of the switch (as compared to the control input, i.e., the third input) is to
be provided by the motion compensator 470 or the intra prediction module with
multi-partition support for chroma coding 460. The output of the switch 497 is
connected in signal communication with a second non-inverting input of the
combiner 419 and an inverting input of the combiner 485.

A first input of the frame ordering buffer 410 and an input of the encoder
controller 405 are available as inputs of the encoder 400, for receiving an input
picture 401. Moreover, a second input of the Supplemental Enhancement
Information (SEI) inserter 430 is available as an input of the encoder 400, for
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receiving metadata. An output of the output buffer 435 is available as an output of
the encoder 400, for outputting a bitstream.

Turning to FIG. 5, an exemplary video decoder to which the present principles
may be applied is indicated generally by the reference numeral 500.

The video decoder 500 includes an input buffer 510 having an output
connected in signal communication with a first input of an entropy decoder 545. A
first output of the entropy decoder 545 is connected in signal communication with a
first input of an inverse transformer and inverse quantizer 550. An output of the
inverse transformer and inverse quantizer 550 is connected in signal communication
with a second non-inverting input of a combiner 525. An output of the combiner 525
is connected in signal communication with a second input of a deblocking filter 565
and a first input of an intra prediction module with muilti-partition support for chroma
decoding 560. A second output of the deblocking filter 565 is connected in signal
communication with a first input of a reference picture buffer 580. An output of the
reference picture buffer 580 is connected in signal communication with a second
input of a motion compensator 570.

A second output of the entropy decoder 545 is connected in signal
communication with a third input of the motion compensator 570, a first input of the
deblocking filter 565, and a third input of the intra predictor with multi-partition
support for chroma decoding 560. A third output of the entropy decoder 545 is
connected in signal communication with an input of a decoder controller 505. A first
output of the decoder controller 505 is connected in signal communication with a
second input of the entropy decoder 545. A second output of the decoder controller
505 is connected in signal communication with a second input of the inverse
transformer and inverse quantizer 550. A third output of the decoder controller 505
is connected in signal communication with a third input of the deblocking filter 565.
A fourth output of the decoder controller 505 is connected in signal communication
with a second input of the intra prediction module with multi-partition support for
chroma decoding 560, a first input of the motion compensator 570, and a second
input of the reference picture buffer 580.

An output of the motion compensator 570 is connected in signal
communication with a first input of a switch 597. An output of the intra prediction
module with multi-partition support for chroma decoding 560 is connected in signal
communication with a second input of the switch 597. An output of the switch 597 is
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connected in signal communication with a first non-inverting input of the combiner
525.

An input of the input buffer 510 is available as an input of the decoder 500, for
receiving an input bitstream. A first output of the deblocking filter 565 is available as
an output of the decoder 500, for outputting an output picture.

With respect to encoder 400, intra predictor with multi-partition support for
chroma coding 460 is configured to perform improved intra chroma coding in
accordance with one or more embodiments of the present principles. With respect
to decoder 500, intra predictor with multi-partition support for chroma decoding 560
is configured to perform improved intra chroma decoding in accordance with one or
more embodiments of the present principles.

As noted above, the present principles are directed to improved intra chroma
coding and decoding. Moreover, as noted above with respect to the prior art, only
one partition type is allowed for intra chroma coding. Each 8x8 chroma component
of an intra coded macroblock is predicted with 4 intra prediction modes and uses a
4x4 integer DCT cascaded with a 2x2 DC Hadamard transform. The chroma
partition type is fixed no matter what the luma partition type is. Therefore, we have
recognized an opportunity for improvement, and have developed an improved
coding efficiency approach for intra chroma coding. One or more embodiments of
the present principles are particularly éffective for large intra partition types.

As noted above, although one or more embodiments may refer to the MPEG-
4 AVC Standard for the sake of illustration, it is to be appreciated that the present
principles are not limited solely to the same and, thus, may be used with other video
coding standards, recommendations, extensions thereof, and so forth, while
maintaining the spirit of the present principles. Moreover, it is to be appreciated that
although one or more embodiments may be described with respect to the 4:2:0
format of the MPEG-4 AVC Standard for the sake of illustration, the present
principles are not limited solely to the preceding and, thus, may be applied to other
formats including, but not limited to, the 4:2:2 or 4:4:4 formats of the MPEG-4 AVC
Standard or other formats of other standards, recommendations, and/or extensions
thereof, while maintaining the spirit of the present principles. Rather, a particular
aspect common to the embodiments involves the enablement of multiple partition

types for intra chroma coding.
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Method 1

In accordance with a first exemplary method, also interchangeably referred to
herein as Method 1, the chroma partition type is determined by luma partition type.
However, unlike the second prior art approach, the chroma partition type is aligned
with the luma partition type for a predefined set of partition types. For example, if
the luma partition type is 8x8, then the chroma partition type for the 4:2:0 format will
be 4x4 instead of 8x8 chroma as is done in the second prior art approach. This is
because the size of chroma is ¥z of luma. With regard to the transform, for each
chroma patrtition type, we select the largest-size available transform that matches
the partition type from a predefined transform set. If the largest-size available
transform is smaller than the partition type, then we can apply a Hadamard
transform on the DC coefficients which we generally call a cascaded transform. We
do not put any constraint on the luma and chroma intra prediction modes inside the
partition type. The luma and chroma intra prediction modes can be the same or
different. As for the signaling, we only signal the luma partition type, but not the
chroma partition type, since the chroma partition type is decided based on the luma
partition type. The luma partition type can be absolutely coded or differentially
coded from the neighboring block.

Embodiment 1

We now described an exemplary embodiment (hereinafter “Embodiment 17)
of method 1. We presume the superblock size is 32x32. We define
Luma_Partition_Type = {Luma_32x32, Luma_16x16, Luma_8x8, Luma_4x4},
Chroma_Partition_Type = {Chroma_16x16, Chroma_8x8, Chroma_4x4}, and
DCT_Transform_Size = {16x16, 8x8, 4x4}. Then, based on the present principles,
we set our basic coding block unit to be 8x8, with the detailed mapping between
luma_partition_type and chroma_partition_type and the corresponding transform
shown in TABLE 2. That is, TABLE 2 shows prediction partition size and transforms
used for intra coding for the 4:2:0 format, in accordance with an embodiment of the
present principles. When performing encoding inside a superblock, we loop over all
luma partition types, and perform a mode decision on the luma component and
select the best luma_partition_type and luma intra prediction mode. Then the
chroma partition type is decided based on the best luma_partition_type and the best
chroma intra prediction mode is selected. We only signal luma_partition_type, luma
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mode and chroma mode. At the decoder, we only parse luma_partition_type, luma
mode and chroma mode.

TABLE 2

Luma partition type and
transform

Chroma partition type and
transform

Luma_32x32 and
16x16 DCT cascaded
with 2x2 Hadamard
transform

Chroma_16x16 and 16x16
DCT

Luma_16x16 and
16x16 DCT

Chroma_8x8 and 8x8 DCT

Luma_8x8 and 8x8
DCT

Chroma_4x4 and 4x4 DCT

Luma_4x4 and 4x4

Chroma_4x4 and 4x4 DCT

DCT

Turning to FIG. 6, an exemplary method for intra chroma coding is indicated
generally by the reference numeral 600. The method 600 corresponds to one
implementation of Embodiment 1 described above. The method 600 includes a start
block 605 that passes control to a function block 610. The function block 610
performs an encoding setup, and passes control to a loop limit block 620. The loop
limit block 620 begins a loop over each superblock, and passes control to a loop limit
block 630. The loop limit block 630 begins a loop over luma partitions, and passes
control to a function block 640. The function block 640 selects the best luma mode
(based on, e.g., a rate-distortion cost), and passes control to a loop limit block 650.
The loop limit block 650 ends the loop over the luma partitions, and passes control
to a function block 660. The function block 660 sets the best luma partition and
luma mode (based on, e.g., a rate-distortion cost), and passes control to a function
block 670. The function block 670 sets the best chroma partition based on the best
luma partition, and passes control to a function block 680. The function block 680
selects the best chroma mode, and passes control to a function block 690. The
function block 690 encodes the luma partition, the luma mode, and the chroma
mode, and passes control to a loop limit block 695. The loop limit block 695 ends
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the loop over the superblocks, and passes control to an end block 699. With respect
to function block 690, the luma partition may be absolutely coded or may be
differentially coded from one or more neighboring blocks.

Turning to FIG. 7, an exemplary method for intra chroma decoding is
indicated generally by the reference numeral 700. The method 700 corresponds to
one implementation of Embodiment 1 described above. The method 700 includes a
start block 705 that passes control to a loop limit block 710. The loop limit block 710
begins a loop over each superblock, and passes control to a function block 720.

The function block 720 parses a luma partition, and passes control to a function
block 730. The function block 730 sets a chroma partition (based on the luma
partition parsed by function block 720), and passes control to a function block 740.
The function block 740 parses a luma mode, and passes control to a function block
750. The function block 750 parses a chroma mode, and passes control to a
function block 760. The function block 760 decodes one superblock (using the items
parsed/set by function blocks 720, 730, 740, and 750), and passes control to a loop
limit block 770. The loop limit block 770 ends the loop over the superblocks, and
passes control to an end block 799.
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Syntax 1
TABLE 3 shows exemplary macroblock layer syntax for Embodiment 1, in

accordance with an embodiment of the present principles.

TABLE 3
macroblock_layer( ) { C Descriptor
intra32_flag 2 u(1)
if (intra32_flag==1) {
intra_luma_pred_mode_32 2 ue(v)/se(v)
intra_chroma_pred_mode_16 2 ue(v)/se(v)
}
else {
for (i16=0; i16<4; iI16++) {
sip_type_16[i16] 2 ue(v)/se(v)
if (sip_type_16[i16])==Luma_16x16) {
intra_luma_pred_mode_16[i16] 2 ue(v)/se(v)
intra_chroma_pred_mode_8[i16] 2 ue(v)/se(v)
}
else {
if (sip_typeli16]==Luma_8x8) {
for (i8=0; i8<4; i8++)
intra_luma_pred_mode_8][i8] 2 ue(v)/se(v)
}
else {
for (14=0; i4<16; i4++)
intra_luma_pred_mode_4[i4] 2 ue(v)/se(v)
}
for (i8=0; i8<4; i8++)
intra_chroma_pred_mod_4[i8] 2 ue(v)/se(v)
}
}
}
}
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The semantics of the syntax elements of TABLE 3 are as follows:

intra32_flag equal to 1 specifies that Luma_32x32 is used for a 32x32 large
block. Intra32_flag equal to O specifies that a 32x32 large block is further split into
16x16 partitions.

intra_luma_pred_mode_32 specifies intra prediction mode for Luma_32x32.

intra_chroma_pred_mode_16 specifies intra prediction mode for
Chroma_16x16 .

sip_type_16 [i] specifies the spatial intra partition type in the i" 16x16 luma
block. The spatial intra partition type can be Luma_16x16, Luma_8x8 and

Luma_4x4.

intra_luma_pred_mode_16 [i] specifies the intra prediction mode for
Luma_16x16 for the i" 16x16 luma block.

intra_chroma_pred_mode_8 [i] specifies the intra prediction mode for
Chroma_8x8 for the i" 16x16 luma block.

intra_luma_pred_mode_8 [i] specifies the intra prediction mode for

Luma_8x8 for the i 8x8 luma block.

intra_luma_pred_mode_4 [i] specifies the intra prediction mode for
Luma_4x4 for the i" 4x4 luma block.

intra_chroma_pred_mode_4 [i] specifies the intra prediction mode for
Chroma_4x4 for the i 8x8 luma block.
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Method 2

In a second method, also interchangeably referred to herein as Method 2,
intra luma partition type and chroma partition type are independently coded inside a
macroblock (MB) or a superblock. The difference from 4:4:4 separate mode in the
MPEG-4 AVC Standard is that the decision is made on a macroblock/superblock
basis instead of slice basis and luma and chroma can have different intra prediction
modes. The difference from the MPEG-4 AVC Standard for other profiles is that the
MPEG-4 AVC Standard only allows one chroma partition type, but in our
embodiment, we allow a set of chroma partition types. The transform selection rule
is the same as per Method 1. For the signaling, we signal the luma partition type
and the chroma partition type, as well as the luma modes and the chroma modes.
The luma partition type and chroma partition type can be absolutely coded or
differentially coded from a neighboring block. Alternatively, the chroma partition type
can be differentially coded from the luma partition type. Chroma can use the same
or a different entropy coding engine as luma. i

Embodiment 2

We now described an exemplary embodiment (hereinafter “Embodiment 2”)
of method 2. We presume the superblock size is 32x32. We define
Luma_Partition_Type = {Luma_32x32, Luma_16x16, Luma_8x8, Luma_4x4},
Chroma_Partition_Type = {Chroma_16x16, Chroma_8x8, Chroma_4x4}, and
DCT_Transform_Size = {16x16, 8x8, 4x4}. When performing encoding inside a
superblock, we encode the luma component first, trying all possible luma partition
types and corresponding prediction modes, and then select the best luma partition
type and mode. Then we encode the chroma components, trying all possible
chroma partition types and corresponding prediction modes, and then select the best
chroma partition type and mode. We encode both luma and chroma partition types.
At the decoder side, we parse the syntax of both the luma and chroma partition
types.

Turning to FIG. 8, another exemplary method for intra chroma coding is
indicated generally by the reference numeral 800. The method 800 corresponds to
one implementation of Embodiment 2 described above. The method 800 includes a
start block 805 that passes control to a function block 810. The function block 810
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performs an encoding setup, and passes control to a loop limit block 820. The
function block 820 performs a loop over each superblock, and passes control to a
loop limit block 830. The loop limit block 830 begins a loop over luma patrtitions, and
passes control to a function block 840. The function block 840 selects the best luma
mode (based on, e.g., a rate-distortion cost), and passes control to a loop limit block
850. The loop limit block 850 ends the loop over the luma partitions, and passes
control to a function block 860. The function block 860 sets the best luma partition
and luma mode (based on, e.g., a rate-distortion cost), and passes control to a loop
limit block 870. The loop limit block 870 begins a loop over chroma patrtitions, and
passes control to a function block 875. The function block 875 selects the best
chroma mode, and passes control to a loop limit block 880. The loop limit block 880
ends the loop over the chroma partitions, and passes control to a function block 885.
The function block 885 sets the best chroma partition and chroma mode, and passes
control to a function block 890. The function block 890 encodes the luma partition,
the luma mode, the chroma partition, and the chroma mode, and passes control to a
loop limit block 895. The loop limit block ends the loop over the superblocks, and
passes control to an end block 899. With respect to function block 890, the luma
partition and the chroma partition may be absolutely coded or may be differentially
coded from one or more neighboring blocks or the chroma partition may be
differentially coded from the luma partition.

Turning to FIG. 9, another exemplary method for intra chroma decoding is
indicated generally by the reference numeral 900. The method 900 corresponds to
one implementation of Embodiment 2 described above. The method 900 includes a
start block 905 that passes control to a loop limit block 910. The loop limit block 910
begins a loop over each superblock, and passes control to a function block 920.

The function block 920 parses a luma partition, and passes control to a function
block 930. The function block 930 parses a luma mode, and passes control to a
function block 940. The function block 940 parses a chroma partition, and passes
control to a function block 950. The function block 950 parses a chroma mode, and
passes control to a function block 960. The function block 960 decodes ones
superblock (using the items parsed by function blocks 920, 930, 940, and 950), and
passes control to a loop limit block 970. The loop limit block 970 ends the loop over
the superblocks, and passes control to an end block 999.
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Syntax 2
TABLE 4 shows exemplary macroblock layer syntax for Embodiment 2, in
accordance with an embodiment of the present principles.

TABLE 4
macroblock_layer( ) { C Descriptor
intra32_flag 2 u(1)
if (intra32_flag==1) {
intra_luma_pred_mode_32 2 ue(v)/se(v)
}
else {
for (i16=0; i16<4; i16++) {
sip_type_16[i16] 2 ue(v)/se(v)
if (sip_type_16[i16]==Luma_16x16) {
intra_luma_pred_mode_16[i16] 2 ue(v)/se(v)
}
else {
if (sip_typel[i16]==Luma_8x8) {
for (i8=0; i8<4; i8++)
intra_luma_pred_mode_8[i8] 2 ue(v)/se(v)
}
else {
for (i4=0; i4<16; i4++)
intra_luma_pred_mode_4[i4] ) 2 ue(v)/se(v)
}
}
}
}
sip_chroma_type_16 2 ue(v)/se(v)
if (sip_chroma_type_16[i16]==Chroma_16x16) {
intra_chroma_pred_mode_16
}
else {
if (sip_chroma_type_8[i8]==Chroma_8x8) {
for (i8=0; i8<4; iB++)
intra_chroma_pred_mode_8[i8] 2 ue(v)/se(v)
}
else {
for (i4=0; i4<16; i4++)
intra_chroma_pred_mode_4]i4] 2 ue(v)/se(v)
}
}
}
20
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The semantics of the syntax elements of TABLE 4 are as follows:

intra32_flag equal to 1 specifies that Luma_32x32 is used for a 32x32 large
block. intra32_flag equal to 0 specifies that a 32x32 large block is further split into
16x16 partitions.

intra_luma_pred_mode_32 specifies intra prediction mode for Luma_32x32.

sip_type_16 [i] specifies the spatial intra partition type in the i 16x16 luma
block. The spatial intra prediction type can be Luma_16x16, Luma_8x8 and

Luma_4x4.

intra_luma_pred_mode_16 [i] specifies intra prediction mode for
Luma_16x16 for the i 16x16 luma block.

intra_luma_pred_mode_8 [i] specifies intra prediction mode for Luma_8x8

for the i 8x8 luma block.

intra_luma_pred_mode_4 [i] specifies intra prediction mode for Luma_4x4

for the i™ 4x4 luma block.

sip_chroma_type_16 specifies the spatial intra partition type in the i"" 16x16
chroma block. The spatial intra partition type can be chroma_16x16, chroma_8x8
and chroma_4x4.

intra_chroma_pred_mode_16 specifies intra prediction mode for
Chroma_16x16.

intra_chroma_pred_mode_8 [i] specifies intra prediction mode for
Chroma_8x8 for the i 8x8 chroma block.

intra_chroma_pred_mode_4 [i} specifies intra prediction mode for
Chroma_4x4 for the i 4x4 chroma block.
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A description will now be given of some of the many attendant
advantages/features of the present invention, some of which have been mentioned
above. For example, one advantage/feature is an apparatus having an encoder for
encoding picture data for at least a block in a picture. Multiple partition types are
supported for intra chroma coding of the block. The multiple partition types include a
set of chroma partition types and a set of luma partition types. The set of chroma
partition types are different than the set of luma partition types.

Another advantage/feature is the apparatus having the encoder as described
above, wherein a particular chroma partition type for coding the block is determined
from the set of chroma partition types responsive to a luma partition type utilized to
code the block or one or more neighboring blocks, the luma partition type being
included in the set of luma partition types.

Yet another advantage/feature is the apparatus having the encoder wherein a
particular chroma partition type for coding the block is determined from the set of
chroma partition types responsive to a luma partition type utilized to code the block
or one or more neighboring blocks, the luma partition type being included in the set
of luma partition types as described above, wherein for the particular chroma
partition type, a largest-size available transform matching the particular chroma
partition type is selected from a set of transforms.

Still another advantage/feature is the apparatus having the encoder wherein a
particular chroma partition type for coding the block is determined from the set of
chroma partition types responsive to a luma partition type utilized to code the block
or one or more neighboring blocks, the luma partition type being included in the set
of luma partition types as described above, wherein from among a particular luma
partition type and a particular chroma partition type selected to code the block only
the particular luma partition type is signaled, the particular luma partition type being
selected from the set of luma partition types and the particular chroma partition type
being selected from the set of chroma partition types.

A further advantage/feature is the apparatus having the encoder wherein from
among a particular luma partition type and a particular chroma partition type
selected to code the block only the particular luma partition type is signaled, the
particular luma partition type being selected from the set of luma partition types and
the particular chroma partition type being selected from the set of chroma partition
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types as described above, wherein the particular luma partition type is absolutely
coded or differentially coded from one or more neighboring blocks.

A yet further advantage/feature is the apparatus having the encoder as
described above, wherein a particular chroma partition type used to code the block
is determined independently from a particular luma partition type used to code the
block, the particular chroma partition type being determined from the set of chroma
partition types and the particular luma partition type being determined from the set of
luma partition types.

Moreover, another advantage/feature is the apparatus having the encoder
wherein a particular chroma partition type used to code the block is determined
independently from a particular luma partition type used to code the block, the
particular chroma partition type being determined from the set of chroma partition
types and the particular luma partition type being determined from the set of luma
partition types as described above, wherein the particular chroma partition type and
the particular luma partition types are both signaled.

Further, another advantage/feature is the apparatus having the encoder
wherein the particular chroma partition type and the particular luma partition types
are both signaled as described above, wherein the particular luma partition type and
the particular chroma partition type are absolutely coded or differentially coded from
one or more neighboring blocks.

Also, another advantage/feature is the apparatus having the encoder wherein
the particular chroma partition type and the particular luma partition types are both
signaled as described above, wherein the particular chroma partition type is
differentially coded from the particular luma partition type.

Additionally, another advantage/feature is the apparatus having the encoder
as described above, wherein a chroma entropy coding engine used to code the
block is different from a luma entropy coding engine used to code the block.

These and other features and advantages of the present principles may be
readily ascertained by one of ordinary skill in the pertinent art based on the
teachings herein. It is to be understood that the teachings of the present principles
may be implemented in various forms of hardware, software, firmware, special
purpose processors, or combinations thereof.

Most preferably, the teachings of the present principles are implemented as a
combination of hardware and software. Moreover, the software may be
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implemented as an application program tangibly embodied on a program storage
unit. The application program may be uploaded to, and executed by, a machine
comprising any suitable architecture. Preferably, the machine is implemented on a
computer platform having hardware such as one or more central processing units
(“CPU”), a random access memory (“RAM”), and input/output (“//O”) interfaces. The
computer platform may also include an operating system and microinstruction code.
The various processes and functions described herein may be either part of the
microinstruction code or part of the application program, or any combination thereof,
which may be executed by a CPU. In addition, various other peripheral units may be
connected to the computer platform such as an additional data storage unit and a
printing unit.

It is to be further understood that, because some of the constituent system
components and methods depicted in the accompanying drawings are preferably
implemented in software, the actual connections between the system components or
the process function blocks may differ depending upon the manner in which the
present principles ére programmed. Given the teachings herein, one of ordinary skill
in the pertinent art will be able to contemplate these and similar implementations or
configurations of the present principles.

Although the illustrative embodiments have been described herein with
reference to the accompanying drawings, it is to be understood that the present
principles is not limited to those precise embodiments, and that various changes and
modifications may be effected therein by one of ordinary skill in the pertinent art
without departing from the scope or spirit of the present principles. All such changes
and modifications are intended to be included within the scope of the present

. principles as set forth in the appended claims.
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CLAIMS:

1. An apparatus, comprising:

an encoder (400) for encoding picture data for at least a block in a picture,
wherein multiple partition types are supported for intra chroma coding of the block,
the multiple partition types including a set of chroma partition types and a set of luma
partition types, the set of chroma partition types being different than the set of luma
partition types.

2. In a video encoder, a method, comprising:

encoding (690) picture data for at least a block in a picture, wherein multiple
partition types are supported for intra chroma coding of the block (630, 830, 870),
the multiple partition types including a set of chroma partition types and a set of luma
partition types (830, 870), the set of chroma partition types being different than the
set of luma partition types. -

3. The method of claim 2, wherein a particular chroma partition type for
coding the block is determined from the set of chroma partition types responsive to a
luma partition type utilized to code the block or one or more neighboring blocks
(670), the luma partition type being included in the set of luma partition types.

4, The method of claim 3, wherein for the particular chroma partition type,
a largest-size available transform matching the particular chroma partition type is
selected from a set of transforms.

5. The method of claim 3, wherein from among a particular luma partition
type and a particular chroma partition type selected to code the block only the
particular luma partition type is signaled (690), the particular luma partition type
being selected from the set of luma partition types and the particular chroma
partition type being selected from the set of chroma partition types.

6. The method of claim 5, wherein the particular luma partition type is
absolutely coded or differentially coded from one or more neighboring blocks (690).
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7. The method of claim 2, wherein a particular chroma patrtition type used
to code the block is determined independently from a particular luma partition type
used to code the block (860, 885), the particular chroma partition type being
determined from the set of chroma partition types and the particular luma partition
type being determined from the set of luma partition types.

8. The method of claim 7, wherein the particular chroma partition type
and the particular luma partition types are both signaled (890).

9. The method of claim 8, wherein the particular luma partition type and
the particular chroma partition type are absolutely coded or differentially coded from
one or more neighboring blocks (890).

10. The method of claim 8, wherein the particular chroma patrtition type is
differentially coded from the particular luma partition type (890).

11.  The method of claim 2, wherein a chroma entropy coding engine used
to code the block is different from a luma entropy coding engine used to code the
block.

12.  An apparatus, comprising:

a decoder (500) for decoding picture data for at least a block in a picture,
wherein multiple partition types are supported for intra chroma decoding of the block,
the multiple partition types including a set of chroma partition types and a set of luma
partition types, the set of chroma partition types being different than the set of luma
partition types.

13. In a video decoder, a method, comprising:

decoding (720, 740, 750, 920, 930, 940, 950) picture data for at least a block
in a picture, wherein multiple partition types are supported for intra chroma decoding
of the block (730, 940), the multiple partition types including a set of chroma partition
types and a set of luma partition types (720, 920, 940), the set of chroma partition
types being different than the set of luma partition types.
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14. The method of claim 13, wherein a particular chroma partition type for
decoding the block is determined from the set of chroma partition types responsive
to a luma partition type utilized to decode the block or one or more neighboring
blocks (730), the luma partition type being included in the set of luma partition types.

15. The method of claim 14, wherein for the particular chroma partition
type, a largest-size available transform matching the particular chroma partition type

is selected from a set of transforms.

16. The method of claim 14, wherein from among a particular luma
partition type and a particular chroma partition type selected to code the block only
information indicating the particular luma partition type is received from a
corresponding encoder for use in decoding the block (720), the particular luma
partition type being selected from the set of luma partition types and the particular

chroma partition type being selected from the set of chroma partition types.

17. The method of claim 16, wherein the particular luma partition type is
absolutely decoded or differentially decoded from one or more neighboring blocks
(720).

18. The method of claim 13, wherein a particular chroma partition type
used to code the block is determined independently from a particular luma partition
type used to code the block (920, 940), the particular chroma partition type being
determined from the set of chroma partition types and the particular luma partition
type being determined from the set of luma partition types.

19. The method of claim 18, wherein information indicating both the
particular chroma partition type and the particular luma partition types is received

from a corresponding encoder for use in decoding the block (920, 940).

20. The method of claim 19, wherein the particular luma partition type and
the particular chroma partition type are absolutely decoded or differentially decoded
from one or more neighboring blocks (920, 940).
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21. The method of claim 19, wherein the particular chroma partition type is
differentially decoded from the particular luma partition type (920, 940).

22. The method of claim 13, wherein a chroma entropy decoding engine
used to decode the block is different from a luma entropy decoding engine used to
decode the block.

23. A computer-readable storage media having video signal data encoded
thereupon, comprising:

picture data encoded for at least a block in a picture, wherein multiple
partition types are supported for intra chroma coding of the block, the multiple
partition types including a set of chroma partition types and a set of luma partition
types, the set of chroma partition types being different than the set of luma partition

types.
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CUSTOMER NO.: 24498 PU090108

METHODS AND APPARATUS FOR IMPROVED INTRA CHROMA
ENCODING AND DECODING

Most modern video coding standards employ various coding modes to
efficiently reduce the correlations in the spatial and temporal domains. In
ITU-T Rec. H.264, “Advanced video coding for generic audiovisual services”, 2005
(hereinafter referred to as the ‘H.264/AVC’ standard), a picture can be either intra
or inter coded. In intra coded pictures, macroblocks (16x16) are coded in intra
modes while exploiting spatial correlations in the picture. For intra luma coding,
intra modes can be classified into three partition types: INTRA4x4, INTRA8x8, and
INTRA16x16. INTRA4x4 uses 4x4 discrete cosine transform (DCT). INTRA8x8
uses 8x8 transforms. INTRA16x16 uses 4x4 integer DCT cascaded with 4x4 DG
Hadamard transform. For intra chroma coding, only one partition type is allowed.
Each 8x8 chroma component of an intra coded macroblock is predicted with 4
intra prediction mode and uses 4x4 integer DCT cascaded with 2x2 DC Hadamard
transform. The chroma partition type is fixed no matter what the luma partition
type is. Therefore, we have recognized an opportunity for improvement, and
developed an improved coding efficiency for intra chroma coding, especially
effective for large intra partition type.

H.264 Intra Coding

H.264/AVC uses intra modes to exploit spatial correlations in the picture.
For intra luma coding, intra modes can be classified into three types: INTRA4x4,
INTRA8x8, and INTRA16x16. INTRA4x4 and INTRA8x8 support 9 intra prediction
modes and INTRA16x16 supports 4 intra prediction modes, as shown in Figure 1.
Because the basic coding unit in H.264 is a macroblock, that is, the size is 16x16,
S0 the partition types inside a macroblock are either all 16x16, 8x8 or 4x4. There
are no mixed partition types inside an macroblock, as shown in Figure 2.
INTRA4x4 uses 4x4 DCT transform. INTRA8x8 uses 8x8 transforms.
INTRA16x16 uses cascaded 4x4 transforms. For the signaling, INTRA4x4 and
INTRA8x8 share the same macroblock type (mb_type) O and they are
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differentiated by transform size flag (transform_8x8_size flag). Then the choice
of intra prediction mode in INTRA4x4 or INTRA8x8 is signaled by most probably
mode possibly with remaining mode if necessary. For INTRA16x16, all the intra
prediction modes, along with coded block pattern (cbp) type are signaled in
mb_type, which uses mb_type value from 1 toc 24. For intra chroma coding, each
8x8 chroma component of an intra coded macroblock is predicted uses 4 intra
prediction mode and uses 4x4 integer DCT cascaded with 2x2 DC Hadamard
transform. Intra chroma coding is fixed independent of luma partition type. It
does not adapt to the content, thus reduces the fidelity of chroma coding.

In the 4:4:4 case in H.264/AVC, intra luma partition types and prediction
modes can be used for all three color components. Common mode and
independent mode are supported. In common mode, all three components share
the exact same information as luma component, including partition type and
prediction mades. In independent mode, the three color components are coded
as a separate plane, using the same coding method as the luma plane.

Large Intra Partitions in H.264/AVC Extensions

In a reference by K. Lee, E. Alshina, J. Park, W. Han, and J. Min, entitled
“Technical considerations for Ad Hoc Group on New Challenges in Video Coding
Standardization”, MPEG2008/M15580, July 2008, Hannover Germany (hereinafter
referred to as the ‘Lee’ reference, and which is incorporated by reference herein in
its entirety), the prediction block unit is extended for intra coding by increasing the
number of intra direction modes to more than 9. There is no mention, discussion,
or contemplation for the chroma case. In a reference by S. Lim, etc, entitled “Intra
coding using extended block size”, VCEG-AL28, 38™ meeting, London,
UK/Geneva, CH, July, 2009 (hereinafter referred to as the ‘Lim’ reference, and
which is incorporated by reference herein in its entirety), the chroma partition type
is fixed to be Chroma_8x8, the same as in H.264. For intra prediction modes and
transform, it is kept the same as luma intra_16x16, intra 8x8 and intra 4x4 in
H.264, i.e, using 4 chroma prediction modes and cascaded 4x4 transform. For
intra_32x32, chroma uses 4 chroma prediction modes and cascaded 8x8
transform, as shown in Table 1. The scheme used in the Lim reference does
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have several disadvantages: First, the chroma coding partition type is fixed for all
the luma partition types. Second, the selected coding mode or transform for
chroma coding is not the best. Third, the chroma coding have little flexibility.
Therefore, because we have recognized the limitations of the prior art, we
have developed new and improved techniques to improve intra chroma coding, in
accordance with the principles of the present invention. Specifically, these
improvements result in more efficient intra chroma coding. For purposes of
discussion and illustration, we use the H.264/AVC as a basis to be improved
upon, but it would be apparent to those skilled in the art that the principles and
scope of the invention apply to other standards and codecs as well. Also, for the
sake of simplicity of description and illustration, the invention is described as being
applied in the 4:2:0 format; although it can also easily be applied to the 4:2:2 or
4:4:4 formats as well; also as would be apparent to those skilled in the art.
Important is that a point of novelty of the invention is that the use of multiple

partition types for intra chroma coding is enabled.

Method 1

In accordance with the first method, the chroma partition type is determined
by luma partition type, similar to that done in the Lim reference. However, unlike
Lim, the chroma partition type is aligned with the luma partion type for a
predefined set of partition types. For example, if the luma partition type is 8x8, the
chroma partition type for 4:2:0 format will be 4x4 instead of 8x8 chroma as is done
in the Lim reference. This is because the size of chroma is V2 of luma. With
regard to the transform, for each chroma partition type, we select the largest-sized
available transform that matches the partition type from a predefined transform
set. If the largest-sized available transform is smaller than the partition type, we
can apply Hadamard transform on the DC coefficients, which we generally called
a cascaded transform. We do not put any constraint on the luma and chroma

intra prediction modes inside the partition type. They can be the same or
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different. As for the signaling, we only need to signal luma partition type, but not
chroma partition type, since chroma partition type is decided based on luma
partition type. The luma partition type can be absolutely coded or differently
coded from neighboring block. The chroma can use the same or a different
entropy coding engine as luma.

Embodiment 1

In Embodiment 1, we describe a detailed example to illustrate a first
method and embodiment.

We assume the superblock size is 32x32. We define Luma_Partition_Type
= {Luma_32x32, Luma_16x16, Luma_8x8, Luma_4x4}, Chroma_Partition_Type =
{Chroma_16x16, Chroma_8x8, Chroma_4x4}, DCT_Transform_Size = {16x16,
8x8, 4x4}. Then based on our invention and we set our basic coding block unit to
be 8x8, the detailed mapping between luma_ partition_type and
chroma_partition_type and the corresponding transform is shown in Table 2.
When performing encoding, inside a superblock, we loop over all luma partition
types, and perform mode decisicn on luma component and select the best
luma_parition_type and luma intra prediction mode. Then the chroma partition
type is decided based on the best luma_partition_type and best chroma intra
prediction mode is selected. We need to only signal luma_partition_type, luma
mode and chroma mode. At decoder, we need to only parse luma_paritition_type,
luma mode and chroma mode. The encoder and decoder flow chart is shown as
in Figure 5 and Figure 6.

Syntax 1
We illustrated an example of syntax for embodiment 1 in Table 3.

intrad2_flag equal to 1 specifies that T.uma_32x32 is used for 32x32 large block.
Intra32_flag equal to O specifies that 32x32 large block is further splitted
into 16x16 partitions.

intra_luma_pred_mode_32 specifies intra prediction mode for Luma_32x32 .

intra_chroma_pred_mode_16 specifies intra prediction mode for
Chroma_10x16 .
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sip_type_16 [i] specifies the spatial intra partition type in ith 16x16 luma block. It
can be Luma_16x16, Luma_8x8 and Luma_4x4.

intra_luma_pred_mode_16 [i] specifies intra prediction mode for Luma_16x16
for ith 16x16 luma block.

intra_chroma_pred_mode_8 [i] specifies intra prediction mode for Chroma_8x8
for ith 16x16 luma block.

sip_type_8 [1] specities the spatial intra partition type in 1th 8x8 luma block. It can
Luma_8x8 and Luma_4x4.

intra_luma_pred_mode_8 [i] specifies intra prediction mode for Luma_8x8 for
ith 8x8 luma block.

intra_luma_pred_mode_4 [i] specifies intra prediction mode for Luma_4x4 for
ith 4x4 luma block.

intra_chroma_pred_mode_4 [i] specifies intra prediction made for Chroma_4x4
for ith 8x8 luma block.

Method 2

In the second method, intra luma partition type and chroma partition type
are independently coded inside an MB or a Superblock. The difference from 4:4:4
separate mode in H.264 is the decision is made on MB/Superblock basis instead
of slice basis and luma and chroma can have different intra prediction modes.
The difference from H.264 other profiles is that they only allow one chroma
partition type, but in our embodiment, we allow a set of chroma partition types.
The transform selection rule is the same as Method 1. For the signaling, we need
to signal both luma partition type and chroma partition type, luma modes and
chroma modes. The luma partition type and chroma partition type can be
absolutely coded or differently coded from neighboring block. Or chroma partition
type can be differentially coded from luma partition type. The chroma can use the
same or a different entropy coding engine as luma.
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Embodiment 2

In Embodiment 2, we describe a detailed example to illustrate the second
method.

We assume the superblock size is 32x32. We define Luma_Partition Type
= {Luma_32x32, Luma_16x16, Luma_8x8, Luma_4x4}, Chroma_Partition_Type =
{Chroma_16x16, Chroma_8x8, Chroma_4x4}, DCT_Transform_Size = {16x16,
8x8, 4x4}. When performing encoding, inside a superblock, we encode luma
component first, trying all possible luma partition types and corresponding
prediction modes, and then select the best luma partition type and mode. Then
we encode chroma components, trying all possible chroma partition types and
corresponding prediction modes, and then select the best chroma partition type
and mode. We need to encode both luma and chroma partition types. At decoder
side, we need parse the syntax of both luma and chroma partition types. The
encoder and decoder flow chart is shown as in Figure 7 and Figure 8.

Syntax 2
We illustrated an example of syntax for embodiment 2 in Table 4.

intra32_flag equal to 1 specifies that Luma_32x32 is used for 32x32 large block.
Intra32_flag equal to O specilies that 32x32 large block is {urther splitted
into 16x16 partitions.

intra_luma_pred_mode_32 specifies intra prediction mode for Luma_32x32 .

sip_type_16 [i] specifies the spatial intra partition type in ith 16x16 luma block. It
can be Luma_16x16, Luma_&x8 and Luma_4x4.

intra_luma_pred_mode_16 [i] specifies intra prediction mode for Luma_16x16
for ith 16x16 luma block.

sip_type_8 [i] specifies the spatial intra partition type in ith 8x8 luma block. It can
Luma_8x8 and Luma 4x4.

intra_luma pred mode 8 [i] specifies intra prediction mode for Luma_8x8 for
ith 8x8 luma block.

intra_luma_pred_modc_4 [i] specifics intra prediction mode for Luma_4x4 for
ith 4x4 luma block.

sip_chroma_type 16 spccifics the spatial intra partition type in ith 16x16 chroma
block. It can be chroma_16x16, chroma_8x8 and chroma_4x4.

intra_chroma_pred_mode_16 specifies intra prediction mode for
Chroma_16x16 .

0095



CUSTOMER NO.: 24498 PU090108

sip_chroma_type_8 [i] specifies the spatial intra partition type in ith 8x8 chroma
block. It can Chroma_8x8 and Chroma_4x4.

intra_chroma_pred_mode_8 [i] specifies intra prediction mode for Chroma_8x8
for ith 8x8 chroma block.

intra_chroma_pred_mode_4 1] specifies intra prediction mode for Chroma_4x4
for ith 4x4 chroma block.

Figure 3 and Figure 4 show an encoder and decoder diagram of the
invention.
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8x8 integer cosine 8x8 integer cosine
transfarm, and then | transform, and then
Intra_32x32 4x4 hadamard 2x2 hadamard
transform transform
16x16 integer cosine 4xd integer cosine
s . transform, and then
Modified transform in KTA 22 hadamard
Intra_16x16 2.3[1]
transform
4x4 integer cosine
8x8 integer cosine transform, and then
Intra_8x8 transform 2x2 hadamard
transform
4x4 integer cosine
4x4 integer cosine transform, and then
Intra_4x4 transform 2x2 hadamard
transform

PU090108

Table 1 Prediction partition size and transforms used for each intra
prediction mode (4:2:0 format)
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Luma_32x32 and 16x16
DCT cascaded with 2x2 | Chroma_16x16 and 16x16 DCT

Hadamard transform

Luma_16x16 and 16x16

DCT Chroma_8x8 and 8x8 DCT

Luma_8x8 and 8x8 DCT Chroma_4x4 and 4x4 DCT

Luma_4x4 and 4x4 DCT Chroma_d4x4 and 4x4 DCT

Table 2 Prediction partition size and transforms used for
intra coding (4:2:0 format)
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macroblock_layer() { C Descriptor
intra32 flag 2 u(l)
if (intra32_flag==1) {
intra luma pred mode 32 2 ue(v)/se(v)
intra_chroma pred mode_16 2 ue(v)/se(v)
)
else {
for (116=0; 116<4; i16++) {
sip_type_16[i16] 2 uc(v)/sc(v)
if (sip_type[il6]==Luma_16x16) {
intra_luma_pred_mode_16[il6] 2 ue(v)/se(v)
intra_chroma_pred _mode_ 8[i16] 2 ue(v)/se(v)
}
clsc {
for (i8=0; i8<4; i8++) {
it (i8!=0) {
sip_type_8[i&] 2 ue(v)/se(v)
}
if (sip_type[i8]==Luma_8x8) {
intra_luma_pred_mode_8[i8] 2 ue(v)/se(v)
}
else {
[or (i4=0; i4<4; i4++)
intra_luma_pred_modc_4[i4] 2 ue(v)/se(v)
}
intra_chroma_pred_mod_4[i8] 2 ue(v)/se(v)
}
}
)
}
}

Table 3 Macroblock Layer Syntax for Embodiment 1
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macroblock_layer( ) { C Descriptor
intra32 flag 2 u(l)
if (intra32_flag==1) {
intra_luma_pred_meode_32 2 ue(v)/se(v)
}
else {
for (i16=0; il6<4; i16++) {
sip_type 16[il6] 2 ue(v)/se(v)
if (sip_type_16[i16]==I.uma_16x16) {
intra_luma_pred mode 16[i16] 2 ue(v)/se(v)
}
else {
for (i8=0; i8<4; i8++) {
if (i81=0) {
sip_type 8[if8] 2 ue(v)/se(v)
}
if (sip_type_8[i8]==Luma_8x8) {
intra_luma_pred _modec_8[i8] 2 ue(v)/se(v)
}
else {
for (i4=0; i4<4; id++)
intra_luma_pred _mode 4]i4] 2 ue(v)/se(v)
}
}
}
}
}
sip_chroma_type 16 2 ue(vYse(v)
if (sip_chroma_type_16[i16]==Chroma_16x16) {
intra_chroma_pred_mode 16
}
else {
for (i8=0; i8<4; i8 1 1) {
if (i8!=0)
sip chroma typc 8[i8]
il (sip_chroma_type_8[i8]==Chroma_8x8) {
intra_chroma pred mode_8[i8] 2 ue(v)/se(v)
}
clse {
for (14=0; i4<4; i4++)
intra_chroma_pred_modc_4[i4] 2 ue(v)/se(v)
}
}
t
I

Table 4 Macroblock Layer Syntax for Embodiment 2
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ADVANTAGES/BENEFITS/ADVANCEMENTS

1. A video encoding and/or decoding method and/or apparatus wherein
multiple partition types are supported for intra chroma coding, wherein the set of
chroma partition types are different from the set of luma partition types

2. The advantages/benefits/advancements of 1 wherein the chroma
partition type is determined responsive to the luma partition type utilized.

3. The advantages/benefits/advancements of 2 wherein for each
chroma partition type, the largest-sized available transform matching the partition
type is selected from a transform set.

4. The advantages/benefits/advancements of 2 wherein only luma

partition type is signaled.

5. The advantages/benefits/advancements of 4 wherein the luma

partition type is absolutely coded or differentially coded from neighboring blocks.

6. The advantages/benefits/advancements of 1 wherein the chroma

partition type is determined independently from the luma partition type utilized.

7. The advantages/benefits/advancements of 6 wherein the luma and
chroma partition types are both signaled.

8. The advantages/benefits/advancements of 7 wherein the luma
partition type and chroma partition type are absolutely coded or differentially
coded from neighboring blocks.
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9. The advantages/benefits/advancements of 7 wherein the chroma
partition type is differentially coded from luma partition type.

10. The advantages/benefits/advancements of 1 wherein the chroma
entropy coding engine may be different from the luma entropy coding engine.

13

0102



CUSTOMER NO.: 24498 PU090108

: vertical

: horizontal

DC

: diagonal-down/left

: diagonal-down/right
: vertical-right

: horizontal-down

: vertical-left

: horizontal-up
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(a) INTRA4x4 and INTRA8xS prediction modes

0: vertical
1: horizontal
2: DC

1 3: plane

0 3

(b) INTRA16x16 prediction modes

Figure 1 INTRA prediction modes
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Intra 16x16 16x16 mode
Intra 16x16 Intra 16x16

8x8 8x8
Intra 16x16 Sp||t < > 8x8 mode
8x8 8x8

4x4 mode

Figure 2 H.264 intra partiton example
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16

0105

PU090108

Output
Buffer

Output
bit-stream



CUSTOMER NO.: 24498 PU090108
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Figure 4 Decoder block diagram
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Figure 6 Decoder flowchart.

19

0108

400

410

420

430

440

499

PU090108



CUSTOMER NO.: 24498

( Begin

.

N

N\,

v

. Encoding setup /,/

(Loop over each superblockw

-

(/ Loop over luma partitions

]

v

‘ Select the best luma mode

L End loop over luma

parlilions /

Set best luma partition and
luma mode

v

{ Loop over chroma partitions l

Select the best chroma
mode

{ End loop over chroma
o partitions

)

Set best chroma partition
and chroma mode

Encode luma patrtition, luma
mode, chroma partition,
chroma mode

v

\ End loop over superblocks
.

l

( End b

Figure 7 Encoding flowchart
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METHODS AND APPARATUS FOR IMPROVED INTRA
CHROMA ENCODING AND DECODING

CROSS-REFERENCE TO RELATED APPLICATIONS

This application claims the benefit of U.S. Provisional Application Serial No.
61/233,310, filed August 12, 2009 (Attorney Docket No. PU090108), which is
incorporated by reference herein in its entirety.

TECHNICAL FIELD
The present principles relate generally to video encoding and decoding and,

more particularly, to methods and apparatus for improved intra chroma encoding

and decoding.

BACKGROUND
Most modern video coding standards employ various coding modes to

efficiently reduce correlations in the spatial and temporal domains. In the
International Organization for Standardization/International Electrotechnical
Commission (ISO/IEC) Moving Picture Experts Group-4 (MPEG-4) Part 10
Advanced Video Coding (AVC) Standard/International Telecommunication Union,
Telecommunication Sector (ITU-T) H.264 Recommendation (hereinafter the “MPEG-
4 AVC Standard”), a picture can be either intra or inter coded. In intra coded
pictures, macroblocks (16x16) are coded in intra modes while exploiting spatial
correlations in the picture. For intra luma coding, intra modes can be classified into
the following three partition types: INTRA4x4; INTRA8x8; and INTRA16x16.
INTRA4x4 uses a 4x4 discrete cosine transform (DCT). INTRA8x8 uses 8x8
transforms. INTRA16x16 uses a 4x4 integer DCT cascaded with a 4x4 direct
current (DC) Hadamard transform. For intra chroma coding, only one patrtition type
is allowed. Each 8x8 chroma component of an intra coded macroblock is predicted
with 4 intra prediction modes and uses a 4x4 integer DCT cascaded with a 2x2 DC
Hadamard transform. The chroma partition type is fixed no matter what the luma
partition type is.
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MPEG-4 AVC Standard Intra Coding

The MPEG-4 AVC Standard uses intra modes to exploit spatial correlations in
the picture. For intra luma coding, intra modes can be classified into the following
three types: INTRA4x4; INTRA8x8; and INTRA16x16. INTRA4x4 and INTRA8x8
support 9 intra prediction modes and INTRA16x16 supports 4 intra prediction
modes. Turning to FIG. 1, INTRA4x4 and INTRA8x8 prediction modes are indicated
generally by the reference numeral 100. In FIG. 1, the reference numeral O
indicates a vertical prediction mode, the reference numeral 1 indicates a horizontal
prediction mode, the reference numeral 3 indicates a diagonal-down/left prediction
mode, the reference numeral 4 indicates a diagonal-down/right prediction mode, the
reference numeral 5 indicates a vertical-right prediction mode, the reference numeral
6 indicates a horizontal-down prediction mode, the reference numeral 7 indicates a
vertical-left prediction mode, and the reference numeral 8 indicates a horizontal-up
prediction mode. DC mode, which is part of the INTRA4x4 and INTRA8x8 prediction
modes, is not shown. Turning to FIG. 2, INTRA16x16 prediction modes are indicated
generally by the reference numeral 200. In FIG. 2, the reference numeral O
indicates a vertical prediction mode, the reference numeral 1 indicates a horizontal
prediction mode, and the reference numeral 3 indicates a plane prediction mode.

DC mode, which is part of the INTRA16x16 prediction modes, is not shown.

Since the basic coding unit in the MPEG-4 AVC Standard is a macroblock,
that is, the size is 16x16, the partition types inside a macroblock are either all 16x16,
8x8 or 4x4. There are no mixed partition types inside a macroblock, as shown in
FIG. 3. Turning to FIG. 3, motion partitions for use in intra 16x16 blocks 310 are
indicated generally by the reference numeral 300. The partitions include 16x16, 8x8,
and 4x4 partitions.

As noted above, INTRA4x4 uses a 4x4 DCT transform, INTRA8x8 uses 8x8
transforms, and INTRA16x16 uses cascaded 4x4 transforms. For signaling,
INTRA4x4 and INTRA8x8 share the same macroblock type (mb_type) 0 and they
are differentiated by a transform size flag (transform_8x8_size_flag). Then the
choice of intra prediction mode in INTRA4x4 or INTRAB8x8 is signaled by the most
probably mode possibly with a remaining mode if necessary. For INTRA16x16, all
the intra prediction modes along with the coded block pattern (cbp) type are signaled
in mb_type, which uses an mb_type value from 1 to 24. For intra chroma coding,
each 8x8 chroma component of an intra coded macroblock is predicted using 4 intra

2
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prediction modes and using a 4x4 integer DCT cascaded with a 2x2 DC Hadamard
transform. Intra chroma coding is fixed independent of a luma partition type. Intra
chroma coding does not adapt to the content, thus reducing the fidelity of chroma
coding.

In the 4:4:4 case in the MPEG-4 AVC Standard, intra luma partition types and
prediction modes can be used for all three color components. Common mode and
independent mode are supported. In common mode, all three components share
the exact same information as the luma component, including partition type and
prediction modes. In independent mode, each of the three color components are

coded as a separate plane, using the same coding method as the luma plane.

Large Intra Partitions in MPEG-4 AVC Standard Extensions

In a first prior art approach, the prediction block unit is extended for intra
coding by increasing the number of intra direction modes to more than 9. However,
in the first prior art approach, there is no mentioning or contemplation for the chroma
case. In a second prior aft approach, the chroma partition type is fixed to be
Chroma_8x8, the same as in the MPEG-4 AVC Standard. For intra prediction
modes and transforms, the chroma partition type is kept the same as luma
intra_16x16, intra_8x8 and intra_4x4 in the MPEG-4 AVC Standard, i.e., using 4
chroma prediction modes and a cascaded 4x4 transform. For intra_32x32, chroma
uses 4 chroma prediction modes and a cascaded 8x8 transform, as shown in TABLE
1. Thatis, TABLE 1 shows prediction partition sizes and transforms used for each
intra prediction mode for the 4:2:0 format. The scheme used in the second prior art
approach does have several disadvantages. One disadvantage of the second prior
art approach is that the chroma coding partition type is fixed for all the luma partition
types. Another disadvantage of the second prior art approach is that the selected
coding mode or transform for chroma coding is not the best. Yet another
disadvantage of the second prior art approach is that the chroma coding has little
flexibility.
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TABLE 1
Macroblock Chroma transform
luma partition | -umatansform | e 8 partition)
8x8 integer cosine 8x8 integer cosine
transform, and then | transform, and then
Intra_32x32 4x4 Hadamard 2x2 Hadamard
transform transform
t6x16 neger | 4 hieger oceie
Modified cosine transform in 2x2 H aéiamar d
Intra_16x16 KTA 2.3 [1] transform
4x4 integer cosine
8x8 integer cosine | transform, and then
Intra_8x8 transform 2x2 Hadamard
transform
4x4 integer cosine
4x4 integer cosine transform, and then
Intra_4x4 transform 2x2 Hadamard
transform

SUMMARY

These and other drawbacks and disadvantages of the prior art are addressed
by the present principles, which are directed to methods and apparatus for improved
chroma encoding and decoding.

According to an aspect of the present principles, there is provided an
apparatus. The apparatus includes an encoder for encoding picture data for at least
a block in a picture. Multiple partition types are supported for intra chroma coding of
the block. The multiple partition types include a set of chroma partition types and a
set of luma partition types. The set of chroma partition types are different than the
set of luma partition types.

According to another aspect of the present principles, there is provided a
method in a video encoder. The method includes encoding picture data for at least
a block in a picture. Multiple partition types are supported for intra chroma coding of
the block. The multiple partition types include a set of chroma partition types and a
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set of luma partition types. The set of chroma partition types are different than the
set of luma partition types.

According to yet another aspect of the present principles, there is provided an
apparatus. The apparatus includes a decoder for decoding picture data for at least a
block in a picture. Multiple partition types are supported for intra chroma decoding of
the block. The multiple partition types include a set of chroma partition types and a
set of luma partition types. The set of chroma partition types are different than the
set of luma partition types.

According to a further aspect of the present principles, there is provided a
method in a video decoder. The method includes decoding picture data for at least
a block in a picture. Multiple partition types are supported for intra chroma decoding
of the block. The multiple partition types include a set of chroma partition types and
a set of luma partition types. The set of chroma partition types are different than the
set of luma partition types.

These and other aspects, features and advantages of the present principles will
become apparent from the following detailed description of exemplary embodiments,

which is to be read in connection with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

The present principles may be better understood in accordance with the

following exemplary figures, in which:

FIG. 1 is a diagram showing INTRA4x4 and INTRA8x8 prediction modes to
which the present principles may be applied;

FIG. 2 is a diagram showing INTRA16x16 prediction modes to which the
present principles may be applied;

FIG. 3 is a diagram showing motion partitions for use in 16x16 blocks to
which the present principles may be applied;

FIG. 4 is a block diagram showing an exemplary video encoder to which the
present principles may be applied in accordance with an embodiment of the present
principles;

FIG. 5 is a block diagram showing an exemplary video decoder to which the
present principles may be applied in accordance with an embodiment of the present
principles;
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FIG. 6 is a flow diagram showing an exemplary method for intra chroma
coding, in accordance with an embodiment of the present principles;

FIG. 7 is a flow diagram showing an exemplary method for intra chroma
decoding, in accordance with an embodiment of the present principles;

FIG. 8 is a flow diagram showing another exemplary method for intra chroma
coding, in accordance with an embodiment of the present principles; and

FIG. 9 is a flow diagram showing another exemplary method for intra chroma

decoding, in accordance with an embodiment of the present principles.

DETAILED DESCRIPTION
The present principles are directed to methods and apparatus for improved

intra chroma encoding and decoding.

The present description illustrates the present principles. It will thus be
appreciated that those skilled in the art will be able to devise various arrangements
that, although not explicitly described or shown herein, embody the present
principles and are included within its spirit and scope.

All examples and conditional language recited herein are intended for
pedagogical purposes to aid the reader in understanding the present principles and
the concepts contributed by the inventor(s) to furthering the art, and are to be
construed as being without limitation to such specifically recited examples and
conditions.

Moreover, all statements herein reciting principles, aspects, and
embodiments of the present principles, as well as specific examples thereof, are
intended to encompass both structural and functional equivalents thereof.
Additionally, it is intended that such equivalents include both currently known
equivalents as well as equivalents developed in the future, i.e., any elements
developed that perform the same function, regardless of structure.

Thus, for example, it will be appreciated by those skilled in the art that the
block diagrams presented herein represent conceptual‘ views of illustrative circuitry
embodying the present principles. Similarly, it will be appreciated that any flow
charts, flow diagrams, state transition diagrams, pseudocode, and the like represent
various processes which may be substantially represented in computer readable
media and so executed by a computer or processor, whether or not such computer

or processor is explicitly shown.
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The functions of the various elements shown in the figures may be provided
through the use of dedicated hardware as well as hardware capable of executing
software in association with appropriate software. When provided by a processor,
the functions may be provided by a single dedicated processor, by a single shared
processor, or by a plurality of individual processors, some of which may be shared.
Moreover, explicit use of the term “processor’ or “controller” should not be construed
to refer exclusively to hardware capable of executing software, and may implicitly
include, without limitation, digital signal processor (“DSP”) hardware, read-only
memory (“ROM”) for storing software, random access memory (“RAM"), and
non-volatile storage.

Other hardware, conventional and/or custom, may also be included.

Similarly, any switches shown in the figures are conceptual only. Their function may
be carried out through the operation of program logic, through dedicated logic,
through the interaction of program control and dedicated logic, or even manually, the
particular technique being selectable by the implementer as more specifically
understood from the context. ,

In the claims hereof, any element expressed as a means for performing a
specified function is intended to encompass any way of performing that function
including, for example, a) a combination of circuit elements that performs that
function or b) software in any form, including, therefore, firmware, microcode or the
like, combined with appropriate circuitry for executing that software to perform the
function. The present principles as defined by such claims reside in the fact that the
functionalities provided by the various recited means are combined and brought
together in the manner which the claims call for. It is thus regarded that any means
that can provide those functionalities are equivalent to those shown herein.

Reference in the specification to “one embodiment” or “an embodiment” of the
present principles, as well as other variations thereof, means that a particular
feature, structure, characteristic, and so forth described in connection with the
embodiment is included in at least one embodiment of the present principles. Thus,
the appearances of the phrase “in one embodiment” or “in an embodiment”, as well
any other variations, appearing in various places throughout the specification are not
necessarily all referring to the same embodiment.

It is to be appreciated that the use of any of the following “/”, “and/or”, and “at
least one of”, for example, in the cases of “A/B”, “A and/or B” and “at least one of A

7
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and B”, is intended to encompass the selection of the first listed option (A) only, or
the selection of the second listed option (B) only, or the selection of both options (A
and B). As a further example, in the cases of “A, B, and/or C” and “at least one of A,
B, and C”, such phrasing is intended to encompass the selection of the first listed
option (A) only, or the selection of the second listed option (B) only, or the selection
of the third listed option (C) only, or the selection of the first and the second listed
options (A and B) only, or the selection of the first and third listed options (A and C)
only, or the selection of the second and third listed options (B and C) only, or the
selection of all three options (A and B and C). This may be extended, as readily
apparent by one of ordinary skill in this and related arts, for as many items listed.

Moreover, as used herein, the words “picture” and “image” are used
interchangeably and refer to a still image or a picture from a video sequence. As is
known, a picture may be a frame or a field.

Further, as used herein, the word “signal’ refers to indicating something to a
corresponding decoder. For example, the encoder may signal a particular partition
type and/or partition mode for chroma coding in order to make the decoder aware of
which particular partition type and/or partition mode was used on the encoder side.
In this way, the same function may be used at both the encoder side and the
decoder side. Thus, for example, an encoder may transmit a particular partition type
and/or partition mode to the decoder so that the decoder may use the same
particular partition type and/or partition mode or, if the decoder already has the
particular partition type and/or partition mode as well as others, then signaling may
be used (without transmitting) to simply allow the decoder to know and select the
particular partition type and/or partition mode. By avoiding transmission of any
actual partition types and/or partition modes, a bit savings may be realized. Itis to
be appreciated that signaling may be accomplished in a variety of ways. For
example, one or more syntax elements, flags, and so forth may be used to signal
information to a corresponding decoder.

Also, as used herein, the word “superblock” refers to one or more
macroblocks.

Additionally, as used herein, the phrase “multiple partition types are
supported for intra chroma coding” refers to the case where the partition type for
intra chroma coding is not fixed to one particular partition type, but rather a selection
is made with respect to a set of multiple partition types for intra chroma coding and

8
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where the set of multiple partition types for intra chroma coding differs from a set of
multiple partition types of intra luma coding that is also available for coding.

Moreover, it is to be appreciated that while one or more embodiments of the
present principles are described herein with respect to the MPEG-4 AVC Standard,
the present principles are not limited to solely this standard and, thus, may be
utilized with respect to other video coding standards, recommendations, and
extensions thereof, including extensions of the MPEG-4 AVC standard, while
maintaining the spirit of the present principles.

Turning to FIG. 4, an exemplary video encoder to which the present principles
may be applied is indicated generally by the reference numeral 400.

The video encoder 400 includes a frame ordering buffer 410 having an output
in signal communication with a non-inverting input of a combiner 485. An output of
the combiner 485 is connected in signal communication with a first input of a
transformer and quantizer 425. An output of the transformer and quantizer 425 is
connected in signal communication with a first input of an entropy coder 445 and a
first input of an inverse transformer and inverse quantizer 450. An output of the
entropy coder 445 is connected in signal communication with a first non-inverting
input of a combiner 490. An output of the combiner 490 is connected in signal
communication with a first input of an output buffer 435.

A first output of an encoder controller 405 is connected in signal
communication with a second input of the frame ordering buffer 410, a second input
of the inverse transformer and inverse quantizer 450, an input of a picture-type
decision module 415, a first input of a macroblock-type (MB-type) decision module
420, a second input of an intra prediction module with multi-partition support for
chroma coding 460, a second input of a deblocking filter 465, a first input of a motion
compensator 470, a first input of a motion estimator 475, and a second input of a
reference picture buffer 480.

A second output of the encoder controller 405 is connected in signal
communication with a first input of a Supplemental Enhancement Information (SEI)
inserter 430, a second input of the transformer and quantizer 425, a second input of
the entropy coder 445, a second input of the output buffer 435, and an input of the
Sequence Parameter Set (SPS) and Picture Parameter Set (PPS) inserter 440.

An output of the SEI inserter 430 is connected in signal communication with a
second non-inverting input of the combiner 490.

9
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A first output of the picture-type decision module 415 is connected in signal
communication with a third input of the frame ordering buffer 410. A second output
of the picture-type decision module 415 is connected in signal communication with a
second input of a macroblock-type decision module 420.

An output of the Sequence Parameter Set (SPS) and Picture Parameter Set
(PPS) inserter 440 is connected in signal communication with a third non-inverting
input of the combiner 490.

An output of the inverse quantizer and inverse transformer 450 is connected
in signal communication with a first non-inverting input of a combiner 419. An output
of the combiner 419 is connected in signal communication with a first input of the
intra prediction module with multi-partition support for chroma coding 460 and a first
input of the deblocking filter 465. An output of the deblocking filter 465 is connected
in signal communication with a first input of a reference picture buffer 480. An
output of the reference picture buffer 480 is connected in signal communication with
a second input of the motion estimator 475 and a third input of the motion
compensator 470. A first output of the motion estimator 475 is connected in signal
communication with a second input of the motion compensator 470. A second
output of the motion estimator 475 is connected in signal communication with a third
input of the entropy coder 445.

An output of the motion compensator 470 is connected in signal
communication with a first input of a switch 497. An output of the intra prediction
module with multi-partition support for chroma coding 460 is connected in signal
communication with a second input of the switch 497. An output of the macroblock-
type decision module 420 is connected in signal communication with a third input of
the switch 497. The third input of the switch 497 determines whether or not the
“data” input of the switch (as compared to the control input, i.e., the third input) is to
be provided by the motion compensator 470 or the intra prediction module with
multi-partition support for chroma coding 460. The output of the switch 497 is
connected in signal communication with a second non-inverting input of the
combiner 419 and an inverting input of the combiner 485.

A first input of the frame ordering buffer 410 and an input of the encoder
controller 405 are available as inputs of the encoder 400, for receiving an input
picture 401. Moreover, a second input of the Supplemental Enhancement
Information (SEI) inserter 430 is available as an input of the encoder 400, for

10
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receiving metadata. An output of the output buffer 435 is available as an output of
the encoder 400, for outputting a bitstream.

Turning to FIG. 5, an exemplary video decoder to which the present principles
may be applied is indicated generally by the reference numeral 500.

The video decoder 500 includes an input buffer 510 having an output
connected in signal communication with a first input of an entropy decoder 545. A
first output of the entropy decoder 545 is connected in signal communication with a
first input of an inverse transformer and inverse quantizer 550. An output of the
inverse transformer and inverse quantizer 550 is connected in signal communication
with a second non-inverting input of a combiner 525. An output of the combiner 525
is connected in signal communication with a second input of a deblocking filter 565
and a first input of an intra prediction module with muilti-partition support for chroma
decoding 560. A second output of the deblocking filter 565 is connected in signal
communication with a first input of a reference picture buffer 580. An output of the
reference picture buffer 580 is connected in signal communication with a second
input of a motion compensator 570.

A second output of the entropy decoder 545 is connected in signal
communication with a third input of the motion compensator 570, a first input of the
deblocking filter 565, and a third input of the intra predictor with multi-partition
support for chroma decoding 560. A third output of the entropy decoder 545 is
connected in signal communication with an input of a decoder controller 505. A first
output of the decoder controller 505 is connected in signal communication with a
second input of the entropy decoder 545. A second output of the decoder controller
505 is connected in signal communication with a second input of the inverse
transformer and inverse quantizer 550. A third output of the decoder controller 505
is connected in signal communication with a third input of the deblocking filter 565.
A fourth output of the decoder controller 505 is connected in signal communication
with a second input of the intra prediction module with multi-partition support for
chroma decoding 560, a first input of the motion compensator 570, and a second
input of the reference picture buffer 580.

An output of the motion compensator 570 is connected in signal
communication with a first input of a switch 597. An output of the intra prediction
module with multi-partition support for chroma decoding 560 is connected in signal
communication with a second input of the switch 597. An output of the switch 597 is
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connected in signal communication with a first non-inverting input of the combiner
525.

An input of the input buffer 510 is available as an input of the decoder 500, for
receiving an input bitstream. A first output of the deblocking filter 565 is available as
an output of the decoder 500, for outputting an output picture.

With respect to encoder 400, intra predictor with multi-partition support for
chroma coding 460 is configured to perform improved intra chroma coding in
accordance with one or more embodiments of the present principles. With respect
to decoder 500, intra predictor with multi-partition support for chroma decoding 560
is configured to perform improved intra chroma decoding in accordance with one or
more embodiments of the present principles.

As noted above, the present principles are directed to improved intra chroma
coding and decoding. Moreover, as noted above with respect to the prior art, only
one partition type is allowed for intra chroma coding. Each 8x8 chroma component
of an intra coded macroblock is predicted with 4 intra prediction modes and uses a
4x4 integer DCT cascaded with a 2x2 DC Hadamard transform. The chroma
partition type is fixed no matter what the luma partition type is. Therefore, we have
recognized an opportunity for improvement, and have developed an improved
coding efficiency approach for intra chroma coding. One or more embodiments of
the present principles are particularly éffective for large intra partition types.

As noted above, although one or more embodiments may refer to the MPEG-
4 AVC Standard for the sake of illustration, it is to be appreciated that the present
principles are not limited solely to the same and, thus, may be used with other video
coding standards, recommendations, extensions thereof, and so forth, while
maintaining the spirit of the present principles. Moreover, it is to be appreciated that
although one or more embodiments may be described with respect to the 4:2:0
format of the MPEG-4 AVC Standard for the sake of illustration, the present
principles are not limited solely to the preceding and, thus, may be applied to other
formats including, but not limited to, the 4:2:2 or 4:4:4 formats of the MPEG-4 AVC
Standard or other formats of other standards, recommendations, and/or extensions
thereof, while maintaining the spirit of the present principles. Rather, a particular
aspect common to the embodiments involves the enablement of multiple partition

types for intra chroma coding.
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Method 1

In accordance with a first exemplary method, also interchangeably referred to
herein as Method 1, the chroma partition type is determined by luma partition type.
However, unlike the second prior art approach, the chroma partition type is aligned
with the luma partition type for a predefined set of partition types. For example, if
the luma partition type is 8x8, then the chroma partition type for the 4:2:0 format will
be 4x4 instead of 8x8 chroma as is done in the second prior art approach. This is
because the size of chroma is ¥z of luma. With regard to the transform, for each
chroma patrtition type, we select the largest-size available transform that matches
the partition type from a predefined transform set. If the largest-size available
transform is smaller than the partition type, then we can apply a Hadamard
transform on the DC coefficients which we generally call a cascaded transform. We
do not put any constraint on the luma and chroma intra prediction modes inside the
partition type. The luma and chroma intra prediction modes can be the same or
different. As for the signaling, we only signal the luma partition type, but not the
chroma partition type, since the chroma partition type is decided based on the luma
partition type. The luma partition type can be absolutely coded or differentially
coded from the neighboring block.

Embodiment 1

We now described an exemplary embodiment (hereinafter “Embodiment 17)
of method 1. We presume the superblock size is 32x32. We define
Luma_Partition_Type = {Luma_32x32, Luma_16x16, Luma_8x8, Luma_4x4},
Chroma_Partition_Type = {Chroma_16x16, Chroma_8x8, Chroma_4x4}, and
DCT_Transform_Size = {16x16, 8x8, 4x4}. Then, based on the present principles,
we set our basic coding block unit to be 8x8, with the detailed mapping between
luma_partition_type and chroma_partition_type and the corresponding transform
shown in TABLE 2. That is, TABLE 2 shows prediction partition size and transforms
used for intra coding for the 4:2:0 format, in accordance with an embodiment of the
present principles. When performing encoding inside a superblock, we loop over all
luma partition types, and perform a mode decision on the luma component and
select the best luma_partition_type and luma intra prediction mode. Then the
chroma partition type is decided based on the best luma_partition_type and the best
chroma intra prediction mode is selected. We only signal luma_partition_type, luma
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mode and chroma mode. At the decoder, we only parse luma_partition_type, luma
mode and chroma mode.

TABLE 2

Luma partition type and
transform

Chroma partition type and
transform

Luma_32x32 and
16x16 DCT cascaded
with 2x2 Hadamard
transform

Chroma_16x16 and 16x16
DCT

Luma_16x16 and
16x16 DCT

Chroma_8x8 and 8x8 DCT

Luma_8x8 and 8x8
DCT

Chroma_4x4 and 4x4 DCT

Luma_4x4 and 4x4

Chroma_4x4 and 4x4 DCT

DCT

Turning to FIG. 6, an exemplary method for intra chroma coding is indicated
generally by the reference numeral 600. The method 600 corresponds to one
implementation of Embodiment 1 described above. The method 600 includes a start
block 605 that passes control to a function block 610. The function block 610
performs an encoding setup, and passes control to a loop limit block 620. The loop
limit block 620 begins a loop over each superblock, and passes control to a loop limit
block 630. The loop limit block 630 begins a loop over luma partitions, and passes
control to a function block 640. The function block 640 selects the best luma mode
(based on, e.g., a rate-distortion cost), and passes control to a loop limit block 650.
The loop limit block 650 ends the loop over the luma partitions, and passes control
to a function block 660. The function block 660 sets the best luma partition and
luma mode (based on, e.g., a rate-distortion cost), and passes control to a function
block 670. The function block 670 sets the best chroma partition based on the best
luma partition, and passes control to a function block 680. The function block 680
selects the best chroma mode, and passes control to a function block 690. The
function block 690 encodes the luma partition, the luma mode, and the chroma
mode, and passes control to a loop limit block 695. The loop limit block 695 ends
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the loop over the superblocks, and passes control to an end block 699. With respect
to function block 690, the luma partition may be absolutely coded or may be
differentially coded from one or more neighboring blocks.

Turning to FIG. 7, an exemplary method for intra chroma decoding is
indicated generally by the reference numeral 700. The method 700 corresponds to
one implementation of Embodiment 1 described above. The method 700 includes a
start block 705 that passes control to a loop limit block 710. The loop limit block 710
begins a loop over each superblock, and passes control to a function block 720.

The function block 720 parses a luma partition, and passes control to a function
block 730. The function block 730 sets a chroma partition (based on the luma
partition parsed by function block 720), and passes control to a function block 740.
The function block 740 parses a luma mode, and passes control to a function block
750. The function block 750 parses a chroma mode, and passes control to a
function block 760. The function block 760 decodes one superblock (using the items
parsed/set by function blocks 720, 730, 740, and 750), and passes control to a loop
limit block 770. The loop limit block 770 ends the loop over the superblocks, and
passes control to an end block 799.
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Syntax 1
TABLE 3 shows exemplary macroblock layer syntax for Embodiment 1, in

accordance with an embodiment of the present principles.

TABLE 3
macroblock_layer( ) { C Descriptor
intra32_flag 2 u(1)
if (intra32_flag==1) {
intra_luma_pred_mode_32 2 ue(v)/se(v)
intra_chroma_pred_mode_16 2 ue(v)/se(v)
}
else {
for (i16=0; i16<4; iI16++) {
sip_type_16[i16] 2 ue(v)/se(v)
if (sip_type_16[i16])==Luma_16x16) {
intra_luma_pred_mode_16[i16] 2 ue(v)/se(v)
intra_chroma_pred_mode_8[i16] 2 ue(v)/se(v)
}
else {
if (sip_typeli16]==Luma_8x8) {
for (i8=0; i8<4; i8++)
intra_luma_pred_mode_8][i8] 2 ue(v)/se(v)
}
else {
for (14=0; i4<16; i4++)
intra_luma_pred_mode_4[i4] 2 ue(v)/se(v)
}
for (i8=0; i8<4; i8++)
intra_chroma_pred_mod_4[i8] 2 ue(v)/se(v)
}
}
}
}
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The semantics of the syntax elements of TABLE 3 are as follows:

intra32_flag equal to 1 specifies that Luma_32x32 is used for a 32x32 large
block. Intra32_flag equal to O specifies that a 32x32 large block is further split into
16x16 partitions.

intra_luma_pred_mode_32 specifies intra prediction mode for Luma_32x32.

intra_chroma_pred_mode_16 specifies intra prediction mode for
Chroma_16x16 .

sip_type_16 [i] specifies the spatial intra partition type in the i" 16x16 luma
block. The spatial intra partition type can be Luma_16x16, Luma_8x8 and

Luma_4x4.

intra_luma_pred_mode_16 [i] specifies the intra prediction mode for
Luma_16x16 for the i" 16x16 luma block.

intra_chroma_pred_mode_8 [i] specifies the intra prediction mode for
Chroma_8x8 for the i" 16x16 luma block.

intra_luma_pred_mode_8 [i] specifies the intra prediction mode for

Luma_8x8 for the i 8x8 luma block.

intra_luma_pred_mode_4 [i] specifies the intra prediction mode for
Luma_4x4 for the i" 4x4 luma block.

intra_chroma_pred_mode_4 [i] specifies the intra prediction mode for
Chroma_4x4 for the i 8x8 luma block.
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Method 2

In a second method, also interchangeably referred to herein as Method 2,
intra luma partition type and chroma partition type are independently coded inside a
macroblock (MB) or a superblock. The difference from 4:4:4 separate mode in the
MPEG-4 AVC Standard is that the decision is made on a macroblock/superblock
basis instead of slice basis and luma and chroma can have different intra prediction
modes. The difference from the MPEG-4 AVC Standard for other profiles is that the
MPEG-4 AVC Standard only allows one chroma partition type, but in our
embodiment, we allow a set of chroma partition types. The transform selection rule
is the same as per Method 1. For the signaling, we signal the luma partition type
and the chroma partition type, as well as the luma modes and the chroma modes.
The luma partition type and chroma partition type can be absolutely coded or
differentially coded from a neighboring block. Alternatively, the chroma partition type
can be differentially coded from the luma partition type. Chroma can use the same
or a different entropy coding engine as luma. i

Embodiment 2

We now described an exemplary embodiment (hereinafter “Embodiment 2”)
of method 2. We presume the superblock size is 32x32. We define
Luma_Partition_Type = {Luma_32x32, Luma_16x16, Luma_8x8, Luma_4x4},
Chroma_Partition_Type = {Chroma_16x16, Chroma_8x8, Chroma_4x4}, and
DCT_Transform_Size = {16x16, 8x8, 4x4}. When performing encoding inside a
superblock, we encode the luma component first, trying all possible luma partition
types and corresponding prediction modes, and then select the best luma partition
type and mode. Then we encode the chroma components, trying all possible
chroma partition types and corresponding prediction modes, and then select the best
chroma partition type and mode. We encode both luma and chroma partition types.
At the decoder side, we parse the syntax of both the luma and chroma partition
types.

Turning to FIG. 8, another exemplary method for intra chroma coding is
indicated generally by the reference numeral 800. The method 800 corresponds to
one implementation of Embodiment 2 described above. The method 800 includes a
start block 805 that passes control to a function block 810. The function block 810
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performs an encoding setup, and passes control to a loop limit block 820. The
function block 820 performs a loop over each superblock, and passes control to a
loop limit block 830. The loop limit block 830 begins a loop over luma patrtitions, and
passes control to a function block 840. The function block 840 selects the best luma
mode (based on, e.g., a rate-distortion cost), and passes control to a loop limit block
850. The loop limit block 850 ends the loop over the luma partitions, and passes
control to a function block 860. The function block 860 sets the best luma partition
and luma mode (based on, e.g., a rate-distortion cost), and passes control to a loop
limit block 870. The loop limit block 870 begins a loop over chroma patrtitions, and
passes control to a function block 875. The function block 875 selects the best
chroma mode, and passes control to a loop limit block 880. The loop limit block 880
ends the loop over the chroma partitions, and passes control to a function block 885.
The function block 885 sets the best chroma partition and chroma mode, and passes
control to a function block 890. The function block 890 encodes the luma partition,
the luma mode, the chroma partition, and the chroma mode, and passes control to a
loop limit block 895. The loop limit block ends the loop over the superblocks, and
passes control to an end block 899. With respect to function block 890, the luma
partition and the chroma partition may be absolutely coded or may be differentially
coded from one or more neighboring blocks or the chroma partition may be
differentially coded from the luma partition.

Turning to FIG. 9, another exemplary method for intra chroma decoding is
indicated generally by the reference numeral 900. The method 900 corresponds to
one implementation of Embodiment 2 described above. The method 900 includes a
start block 905 that passes control to a loop limit block 910. The loop limit block 910
begins a loop over each superblock, and passes control to a function block 920.

The function block 920 parses a luma partition, and passes control to a function
block 930. The function block 930 parses a luma mode, and passes control to a
function block 940. The function block 940 parses a chroma partition, and passes
control to a function block 950. The function block 950 parses a chroma mode, and
passes control to a function block 960. The function block 960 decodes ones
superblock (using the items parsed by function blocks 920, 930, 940, and 950), and
passes control to a loop limit block 970. The loop limit block 970 ends the loop over
the superblocks, and passes control to an end block 999.
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Syntax 2
TABLE 4 shows exemplary macroblock layer syntax for Embodiment 2, in
accordance with an embodiment of the present principles.

TABLE 4
macroblock_layer( ) { C Descriptor
intra32_flag 2 u(1)
if (intra32_flag==1) {
intra_luma_pred_mode_32 2 ue(v)/se(v)
}
else {
for (i16=0; i16<4; i16++) {
sip_type_16[i16] 2 ue(v)/se(v)
if (sip_type_16[i16]==Luma_16x16) {
intra_luma_pred_mode_16[i16] 2 ue(v)/se(v)
}
else {
if (sip_typel[i16]==Luma_8x8) {
for (i8=0; i8<4; i8++)
intra_luma_pred_mode_8[i8] 2 ue(v)/se(v)
}
else {
for (i4=0; i4<16; i4++)
intra_luma_pred_mode_4[i4] ) 2 ue(v)/se(v)
}
}
}
}
sip_chroma_type_16 2 ue(v)/se(v)
if (sip_chroma_type_16[i16]==Chroma_16x16) {
intra_chroma_pred_mode_16
}
else {
if (sip_chroma_type_8[i8]==Chroma_8x8) {
for (i8=0; i8<4; iB++)
intra_chroma_pred_mode_8[i8] 2 ue(v)/se(v)
}
else {
for (i4=0; i4<16; i4++)
intra_chroma_pred_mode_4]i4] 2 ue(v)/se(v)
}
}
}
20
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The semantics of the syntax elements of TABLE 4 are as follows:

intra32_flag equal to 1 specifies that Luma_32x32 is used for a 32x32 large
block. intra32_flag equal to 0 specifies that a 32x32 large block is further split into
16x16 partitions.

intra_luma_pred_mode_32 specifies intra prediction mode for Luma_32x32.

sip_type_16 [i] specifies the spatial intra partition type in the i 16x16 luma
block. The spatial intra prediction type can be Luma_16x16, Luma_8x8 and

Luma_4x4.

intra_luma_pred_mode_16 [i] specifies intra prediction mode for
Luma_16x16 for the i 16x16 luma block.

intra_luma_pred_mode_8 [i] specifies intra prediction mode for Luma_8x8

for the i 8x8 luma block.

intra_luma_pred_mode_4 [i] specifies intra prediction mode for Luma_4x4

for the i™ 4x4 luma block.

sip_chroma_type_16 specifies the spatial intra partition type in the i"" 16x16
chroma block. The spatial intra partition type can be chroma_16x16, chroma_8x8
and chroma_4x4.

intra_chroma_pred_mode_16 specifies intra prediction mode for
Chroma_16x16.

intra_chroma_pred_mode_8 [i] specifies intra prediction mode for
Chroma_8x8 for the i 8x8 chroma block.

intra_chroma_pred_mode_4 [i} specifies intra prediction mode for
Chroma_4x4 for the i 4x4 chroma block.
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A description will now be given of some of the many attendant
advantages/features of the present invention, some of which have been mentioned
above. For example, one advantage/feature is an apparatus having an encoder for
encoding picture data for at least a block in a picture. Multiple partition types are
supported for intra chroma coding of the block. The multiple partition types include a
set of chroma partition types and a set of luma partition types. The set of chroma
partition types are different than the set of luma partition types.

Another advantage/feature is the apparatus having the encoder as described
above, wherein a particular chroma partition type for coding the block is determined
from the set of chroma partition types responsive to a luma partition type utilized to
code the block or one or more neighboring blocks, the luma partition type being
included in the set of luma partition types.

Yet another advantage/feature is the apparatus having the encoder wherein a
particular chroma partition type for coding the block is determined from the set of
chroma partition types responsive to a luma partition type utilized to code the block
or one or more neighboring blocks, the luma partition type being included in the set
of luma partition types as described above, wherein for the particular chroma
partition type, a largest-size available transform matching the particular chroma
partition type is selected from a set of transforms.

Still another advantage/feature is the apparatus having the encoder wherein a
particular chroma partition type for coding the block is determined from the set of
chroma partition types responsive to a luma partition type utilized to code the block
or one or more neighboring blocks, the luma partition type being included in the set
of luma partition types as described above, wherein from among a particular luma
partition type and a particular chroma partition type selected to code the block only
the particular luma partition type is signaled, the particular luma partition type being
selected from the set of luma partition types and the particular chroma partition type
being selected from the set of chroma partition types.

A further advantage/feature is the apparatus having the encoder wherein from
among a particular luma partition type and a particular chroma partition type
selected to code the block only the particular luma partition type is signaled, the
particular luma partition type being selected from the set of luma partition types and
the particular chroma partition type being selected from the set of chroma partition

22

0137



10

15

20

25

30

WO 2011/019383 PCT/US2010/002203

types as described above, wherein the particular luma partition type is absolutely
coded or differentially coded from one or more neighboring blocks.

A yet further advantage/feature is the apparatus having the encoder as
described above, wherein a particular chroma partition type used to code the block
is determined independently from a particular luma partition type used to code the
block, the particular chroma partition type being determined from the set of chroma
partition types and the particular luma partition type being determined from the set of
luma partition types.

Moreover, another advantage/feature is the apparatus having the encoder
wherein a particular chroma partition type used to code the block is determined
independently from a particular luma partition type used to code the block, the
particular chroma partition type being determined from the set of chroma partition
types and the particular luma partition type being determined from the set of luma
partition types as described above, wherein the particular chroma partition type and
the particular luma partition types are both signaled.

Further, another advantage/feature is the apparatus having the encoder
wherein the particular chroma partition type and the particular luma partition types
are both signaled as described above, wherein the particular luma partition type and
the particular chroma partition type are absolutely coded or differentially coded from
one or more neighboring blocks.

Also, another advantage/feature is the apparatus having the encoder wherein
the particular chroma partition type and the particular luma partition types are both
signaled as described above, wherein the particular chroma partition type is
differentially coded from the particular luma partition type.

Additionally, another advantage/feature is the apparatus having the encoder
as described above, wherein a chroma entropy coding engine used to code the
block is different from a luma entropy coding engine used to code the block.

These and other features and advantages of the present principles may be
readily ascertained by one of ordinary skill in the pertinent art based on the
teachings herein. It is to be understood that the teachings of the present principles
may be implemented in various forms of hardware, software, firmware, special
purpose processors, or combinations thereof.

Most preferably, the teachings of the present principles are implemented as a
combination of hardware and software. Moreover, the software may be
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implemented as an application program tangibly embodied on a program storage
unit. The application program may be uploaded to, and executed by, a machine
comprising any suitable architecture. Preferably, the machine is implemented on a
computer platform having hardware such as one or more central processing units
(“CPU”), a random access memory (“RAM”), and input/output (“//O”) interfaces. The
computer platform may also include an operating system and microinstruction code.
The various processes and functions described herein may be either part of the
microinstruction code or part of the application program, or any combination thereof,
which may be executed by a CPU. In addition, various other peripheral units may be
connected to the computer platform such as an additional data storage unit and a
printing unit.

It is to be further understood that, because some of the constituent system
components and methods depicted in the accompanying drawings are preferably
implemented in software, the actual connections between the system components or
the process function blocks may differ depending upon the manner in which the
present principles ére programmed. Given the teachings herein, one of ordinary skill
in the pertinent art will be able to contemplate these and similar implementations or
configurations of the present principles.

Although the illustrative embodiments have been described herein with
reference to the accompanying drawings, it is to be understood that the present
principles is not limited to those precise embodiments, and that various changes and
modifications may be effected therein by one of ordinary skill in the pertinent art
without departing from the scope or spirit of the present principles. All such changes
and modifications are intended to be included within the scope of the present

. principles as set forth in the appended claims.
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CLAIMS:

1. An apparatus, comprising:

an encoder (400) for encoding picture data for at least a block in a picture,
wherein multiple partition types are supported for intra chroma coding of the block,
the multiple partition types including a set of chroma partition types and a set of luma
partition types, the set of chroma partition types being different than the set of luma
partition types.

2. In a video encoder, a method, comprising:

encoding (690) picture data for at least a block in a picture, wherein multiple
partition types are supported for intra chroma coding of the block (630, 830, 870),
the multiple partition types including a set of chroma partition types and a set of luma
partition types (830, 870), the set of chroma partition types being different than the
set of luma partition types. -

3. The method of claim 2, wherein a particular chroma partition type for
coding the block is determined from the set of chroma partition types responsive to a
luma partition type utilized to code the block or one or more neighboring blocks
(670), the luma partition type being included in the set of luma partition types.

4, The method of claim 3, wherein for the particular chroma partition type,
a largest-size available transform matching the particular chroma partition type is
selected from a set of transforms.

5. The method of claim 3, wherein from among a particular luma partition
type and a particular chroma partition type selected to code the block only the
particular luma partition type is signaled (690), the particular luma partition type
being selected from the set of luma partition types and the particular chroma
partition type being selected from the set of chroma partition types.

6. The method of claim 5, wherein the particular luma partition type is
absolutely coded or differentially coded from one or more neighboring blocks (690).
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7. The method of claim 2, wherein a particular chroma patrtition type used
to code the block is determined independently from a particular luma partition type
used to code the block (860, 885), the particular chroma partition type being
determined from the set of chroma partition types and the particular luma partition
type being determined from the set of luma partition types.

8. The method of claim 7, wherein the particular chroma partition type
and the particular luma partition types are both signaled (890).

9. The method of claim 8, wherein the particular luma partition type and
the particular chroma partition type are absolutely coded or differentially coded from
one or more neighboring blocks (890).

10. The method of claim 8, wherein the particular chroma patrtition type is
differentially coded from the particular luma partition type (890).

11.  The method of claim 2, wherein a chroma entropy coding engine used
to code the block is different from a luma entropy coding engine used to code the
block.

12.  An apparatus, comprising:

a decoder (500) for decoding picture data for at least a block in a picture,
wherein multiple partition types are supported for intra chroma decoding of the block,
the multiple partition types including a set of chroma partition types and a set of luma
partition types, the set of chroma partition types being different than the set of luma
partition types.

13. In a video decoder, a method, comprising:

decoding (720, 740, 750, 920, 930, 940, 950) picture data for at least a block
in a picture, wherein multiple partition types are supported for intra chroma decoding
of the block (730, 940), the multiple partition types including a set of chroma partition
types and a set of luma partition types (720, 920, 940), the set of chroma partition
types being different than the set of luma partition types.
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14. The method of claim 13, wherein a particular chroma partition type for
decoding the block is determined from the set of chroma partition types responsive
to a luma partition type utilized to decode the block or one or more neighboring
blocks (730), the luma partition type being included in the set of luma partition types.

15. The method of claim 14, wherein for the particular chroma partition
type, a largest-size available transform matching the particular chroma partition type

is selected from a set of transforms.

16. The method of claim 14, wherein from among a particular luma
partition type and a particular chroma partition type selected to code the block only
information indicating the particular luma partition type is received from a
corresponding encoder for use in decoding the block (720), the particular luma
partition type being selected from the set of luma partition types and the particular

chroma partition type being selected from the set of chroma partition types.

17. The method of claim 16, wherein the particular luma partition type is
absolutely decoded or differentially decoded from one or more neighboring blocks
(720).

18. The method of claim 13, wherein a particular chroma partition type
used to code the block is determined independently from a particular luma partition
type used to code the block (920, 940), the particular chroma partition type being
determined from the set of chroma partition types and the particular luma partition
type being determined from the set of luma partition types.

19. The method of claim 18, wherein information indicating both the
particular chroma partition type and the particular luma partition types is received

from a corresponding encoder for use in decoding the block (920, 940).

20. The method of claim 19, wherein the particular luma partition type and
the particular chroma partition type are absolutely decoded or differentially decoded
from one or more neighboring blocks (920, 940).
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21. The method of claim 19, wherein the particular chroma partition type is
differentially decoded from the particular luma partition type (920, 940).

22. The method of claim 13, wherein a chroma entropy decoding engine
used to decode the block is different from a luma entropy decoding engine used to
decode the block.

23. A computer-readable storage media having video signal data encoded
thereupon, comprising:

picture data encoded for at least a block in a picture, wherein multiple
partition types are supported for intra chroma coding of the block, the multiple
partition types including a set of chroma partition types and a set of luma partition
types, the set of chroma partition types being different than the set of luma partition

types.
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Application/Control Number: 13/389,872 Page 2
Art Unit: 2483

DETAILED ACTION

1. The present application is being examined under the pre-AlA first to invent

provisions.

2. This Office Action is a response to an application filed on 02/10/2012, in which

claims 1-23 are pending and ready for examination.

Information Disclosure Statement

3. The information disclosure statement (IDS) submitted on 02/10/2012 is in
compliance with the provisions of 37 CFR 1.97. Accordingly, the information disclosure

statement is being considered by the examiner.

Claim Rejections - 35 USC § 101

35 U.S.C. 101 reads as follows:

Whoever invents or discovers any new and useful process, machine, manufacture, or
composition of matter, or any new and useful improvement thereof, may obtain a patent

therefor, subject to the conditions and requirements of this title.

4. Claim 23 is rejected under 35 U.S.C. 101 because the claimed invention is

directed to non-statutory subject matter. As claimed in claim 23, “a computer readable
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storage media”, given the broadest reasonable claim interpretation, is not limited to a
non-transitory computer readable medium and may include transitory propagating
signals per se.

Corrections to the claims and supporting specifications are required.

Claim Rejections - 35 USC § 103

The following is a quotation of pre-AlA 35 U.S.C. 103(a) which forms the basis

for all obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described
as set forth in section 102 of this title, if the differences between the subject matter sought to
be patented and the prior art are such that the subject matter as a whole would have been
obvious at the time the invention was made to a person having ordinary skill in the art to which
said subject matter pertains. Patentability shall not be negatived by the manner in which the
invention was made.

5. Claims 1-23 is rejected under pre-AlA 35 U.S.C. 103(a) as being unpatentable

over Guo (US 2008/0219350 A1) in view of Lin (2005/0053151 A1).

6. Regarding claim 1, Guo discloses: An apparatus (see Fig. 1), comprising:

an encoder (see paragraph 29) for encoding picture data for at least a block in a
picture, wherein multiple partition types are supported for intra chroma coding of the
block, the multiple partition types including a set of chroma partition types and a set of
luma partition types (see paragraph 30), but does not disclose: the set of chroma

partition types being different than the set of luma partition types.
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However, Lin from the same or similar endeavor discloses: the set of chroma
partition types being different than the set of luma partition types (see paragraph 172).

It would have been obvious to the person of ordinary skill in the art at the time of
the invention to make “the set of chroma partition types being different than the set of
luma partition types” as taught by Lin in the encoder taught by Guo to improve

compression efficiency (see Lin, paragraph 172).

7. Regarding claim 2, the combination of Guo and Lin discloses: In a video
encoder, a method, comprising:

encoding picture data (see paragraph 29) for at least a block in a picture,
wherein multiple partition types are supported for intra chroma coding of the block, the
multiple partition types including a set of chroma partition types and a set of luma
partition types (see paragraph 30), but does not disclose: the set of chroma partition
types being different than the set of luma partition types.

However, Lin from the same or similar endeavor discloses: the set of chroma
partition types being different than the set of luma partition types (see Lin, paragraph
172).

It would have been obvious to the person of ordinary skill in the art at the time of
the invention to make “the set of chroma partition types being different than the set of
luma partition types” as taught by Lin in the encoder taught by Guo to improve

compression efficiency (see Lin, paragraph 172).
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8. Regarding claim 3, the combination of Guo and Lin discloses: The method of
claim 2, wherein a particular chroma partition type for coding the block is determined
from the set of chroma partition types responsive to a luma partition type utilized to code
the block or one or more neighboring blocks, the luma partition type being included in
the set of luma partition types (see Guo, Fig. 1 and paragraph 40-41, referring to Fig.
1, chroma mode is selected based on the Luma mode and as mentioned in

paragraph 40, luma mode is selected by searching the neighboring blocks).

9. Regarding claim 4, the combination of Guo and Lin discloses: The method of
claim 3, wherein for the particular chroma partition type, a largest-size available
transform matching the particular chroma partition type is selected from a set of
transforms (see Guo, paragraph 2, 41 and 43, a Hadamard transformation is
performed [41] on the macroblocks and the macroblocks are divided into 4x4
blocks. The chroma blocks are selected 4x4 as well. According to the
specification of this application, Hadamard transformation is used to determine

the transform size).

10. Regarding claim 5, the combination of Guo and Lin discloses: The method of
claim 3, wherein from among a particular luma partition type and a particular chroma
partition type selected to code the block only the particular luma partition type is
signaled, the particular luma partition type being selected from the set of luma partition

types and the particular chroma partition type being selected from the set of chroma
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partition types (see Guo, paragraph 41, only luma blocks are used to obtain the

best prediction mode).

11.  Regarding claim 6, the combination of Guo and Lin discloses: The method of
claim 5, wherein the particular luma partition type is absolutely coded or differentially

coded from one or more neighboring blocks (see Gou, paragraph 41).

12.  Regarding claim 7, the combination of Guo and Lin discloses: The method of
claim 2, wherein a particular chroma partition type used to code the block is determined
independently from a particular luma partition type used to code the block, the particular
chroma partition type being determined from the set of chroma partition types and the
particular luma partition type being determined from the set of luma partition types (see

Guo, paragraph 43).

13.  Regarding claim 8, the combination of Guo and Lin discloses: The method of
claim 7, wherein the particular chroma partition type and the particular luma partition
types are both signaled (see Lin, paragraph 172, last 3 lines, and paragraph 25).

See claim 2 for motivation.

14.  Regarding claim 9, the combination of Guo and Lin discloses: The method of

claim 8, wherein the particular luma partition type and the particular chroma partition
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type are absolutely coded or differentially coded (see Lin, paragraph 84) from one or
more neighboring blocks (see Gou, paragraph 37).

See claim 2 for motivation.

15.  Regarding claim 10, the combination of Guo and Lin discloses: The method of
claim 8, wherein the particular chroma partition type is differentially coded from the

particular luma partition type (see Guo, Fig. 1).

16. Regarding claim 11, the combination of Guo and Lin discloses: The method of
claim 2, wherein a chroma entropy coding engine used to code the block is different
from a luma entropy ceding engine used to code the block (see Lin, paragraph 172
and Fig. 12A-12B, different coding sets are used for luma and chroma blocks and
they are signaled separately).

See claim 2 for motivation.

17.  Regarding claim 12, Guo discloses: An apparatus, comprising:

a decoder (see paragraph 37) for decoding picture data for at least a block in a
picture, wherein multiple partition types are supported for intra chroma decoding of the
block, the multiple partition types including a set of chroma partition types and a set of
luma partition types (see paragraph 30), but does not disclose: the set of chroma

partition types being different than the set of luma partition types.
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However, Lin from the same or similar endeavor discloses: the set of chroma
partition types being different than the set of luma partition types (see paragraph 172).

It would have been obvious to the person of ordinary skill in the art at the time of
the invention to make “the set of chroma partition types being different than the set of
luma partition types” as taught by Lin in the encoder taught by Guo to improve

compression efficiency (see Lin, paragraph 172).

18.  Regarding claim 13, Guo discloses: In a video decoder, a method, comprising:

decoding picture data (see paragraph 37) for at least a block in a picture,
wherein multiple partition types are supported for intra chroma decoding of the block,
the multiple partition types including a set of chroma partition types and a set of iuma
partition types (see paragraph 30), but does not disclose: the set of chroma partition
types being different than the set of luma partition types.

However, Lin from the same or similar endeavor discloses: the set of chroma
partition types being different than the set of luma partition types (see paragraph 172).

It would have been obvious to the person of ordinary skill in the art at the time of
the invention to make “the set of chroma partition types being different than the set of
luma partition types” as taught by Lin in the encoder taught by Guo to improve

compression efficiency (see Lin, paragraph 172).

19. Regarding claim 14, the combination of Guo and Lin discloses: The method of

claim 13, wherein a particular chroma partition type for decoding the block is determined
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from the set of chroma partition types responsive to a luma partition type utilized to
decode the block or one or more neighboring blocks, the luma partition type being
included in the set of luma partition types (see Guo, Fig. 1 and paragraph 40-41,
referring to Fig. 1, chroma mode is selected based on the Luma mode and as
mentioned in paragraph 40, luma mode is selected by searching the neighboring

blocks).

20. Regarding claim 15, the combination of Guo and Lin discloses: The method of
claim 14, wherein for the particular chroma partition type, a largest-size availabJe
transform matching the particular chroma partition type is selected from a set of
transforms (see Guo, paragraph 2, 41 and 43, a Hadamard transformation is
performed [41] on the macroblocks and the macroblocks are divided into 4x4
blocks. The chroma blocks are selected 4x4 as well. According to the
specification of this application, Hadamard transformation is used to determine

the transform size).

21. Regarding claim 16, the combination of Guo and Lin discloses: The method of
claim 14, wherein from among a particular luma partition type and a particular chroma
partition type selected to code the block only information indicating the particular luma
partition type is received from a corresponding encoder for use in decoding the block,
the particular luma partition type being selected from the set of luma partition types and

the particular chroma partition type being selected from the set of chroma partition types
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(see Guo, paragraph 41, only luma blocks are used to obtain the best prediction

mode).

22. Regarding claim 17, the combination of Guo and Lin discloses: The method of
claim 16, wherein the particular luma partition type is absolutely decoded or differentially

decoded from one or more neighboring blocks (see Gou, paragraph 41).

23. Regarding claim 18, the combination of Guo and Lin discloses: The method of
claim 13, wherein a particular chroma partition type used to code the block is
determined independently from a particular luma partition type used to code the block,
the particular chroma partition type being determined from the set of chroma partition
types and the particular iuma partition type being determined from the set of luma

partition types (see Guo, paragraph 43).

24. Regarding claim 19, the combination of Guo and Lin discloses: The method of
claim 18, wherein information indicating both the particular chroma partition type and
the particular luma partition types is received from a corresponding encoder for use in
decoding the block (see Lin, paragraph 172, last 3 lines, and paragraph 25).

See claim 13 for motivation.

25. Regarding claim 20, the combination of Guo and Lin discloses: The method of

claim 19, wherein the particular luma partition type and the particular chroma partition
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type are absolutely decoded or differentially decoded (see Lin, paragraph 91) from one
or more neighboring blocks (see Gou, paragraph 37).

See claim 13 for motivation.

26. Regarding claim 21, the combination of Guo and Lin discloses: The method of
claim 19, wherein the particular chroma partition type is differentially decoded from the

particular luma partition type (see Guo, Fig. 1).

27. Regarding claim 22, the combination of Guo and Lin discloses: The method of
claim 13, wherein a chroma entropy decoding engine used to decode the block is
different from a luma entropy decoding engine used to decode the block (see Lin,
paragraph 172 and Fig. 12A-12B, different coding sets are used for luma and
chroma blocks and they are signaled separately).

See claim 13 for motivation.

28. Regarding claim 23, Guo discloses: picture data encoded (see paragraph 29)
for at least a block in a picture, wherein multiple partition types are supported for intra
chroma coding of the block, the multiple partition types including a set of chroma
partition types and a set of luma partition types (see paragraph 30), but does not
disclose: A computer-readable storage media having video signal data encoded

thereupon.
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However, Lin from the same or similar endeavor discloses: A computer-readable
storage media having video signal data encoded thereupon (see Lin, paragraph 64-
65).

It would have been obvious to the person of ordinary skill in the art at the time of
the invention to use “a computer-readable storage media having video signal data
encoded thereupon” as taught by Lin in the encoding/decoding apparatus taught by Guo
to execute the computer-executable instructions in a computing environment on a target
real or virtual processor (see Lin, paragraph 65).

Furthermore, Guo does not disclose: the set of chroma partition types being
different than the set of luma partition types.

However, Lin from the same or similar endeavor discloses: the set of chroma
partition types being different than the set of luma partition types (see paragraph 172).

It would have been obvious to the person of ordinary skill in the art at the time of
the invention to make “the set of chroma partition types being different than the set of
luma partition types” as taught by Lin in the encoder taught by Guo to improve

compression efficiency (see Lin, paragraph 172).

Conclusion

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to MARYAM NASRI whose telephone number is (571)270-

7158. The examiner can normally be reached on Mon-Thr SAM-6PM.
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If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Joe Ustaris can be reached on (571)272-3963. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/Joseph Ustaris/
Supervisory Patent Examiner, Art
Unit 2483

/MARYAM NASRI/
Examiner, Art Unit 2483
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CUSTOMER NO.: 24498 Attorney Docket: PU090108

Serial No.: 13/389,872
Office Action dated: January 22,2014
Response: April 21, 2014

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: Qian Xu et al.

Serial No.:  13/389,872 Examiner: Nasri, Maryam A.

Filed: February 10, 2012

For: METHODS AND APPARATUS FOR
IMPROVED INTRA CHROMA ENCODING  Group Art: 2483
AND DECODING

AMENDMENT UNDER 37 C.F.R. §1.111

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
Sir:

Please enter and consider the following amendments and remarks.

Amendments to, and Listing of, the Claims begins on page 2 of this paper.

Remarks/Arguments begin on page 7 of this paper.
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CUSTOMER NO.: 24498 Attorney Docket: PU090108

Serial No.: 13/389,872
Office Action dated: January 22,2014
Response: April 21, 2014

Amendments to, and Listing of, the Claims

This listing of claims will replace all prior versions, and listings, of claims in the

application:

1. (Previously Presented) An apparatus, comprising:

an encoder for encoding picture data for at least a block in a picture, wherein multiple
partition types are supported for intra chroma coding of the block, the multiple partition types
including a set of chroma partition types and a set of luma partition types, the set of chroma

partition types being different than the set of luma partition types.

2. (Previously Presented) In a video encoder, a method, comprising:

encoding picture data for at least a block in a picture, wherein multiple partition types are
supported for intra chroma coding of the block, the multiple partition types including a set of
chroma partition types and a set of luma partition types, the set of chroma partition types being

different than the set of luma partition types.

3. (Previously Presented) The method of claim 2, wherein a particular chroma
partition type for coding the block is determined from the set of chroma partition types
responsive to a luma partition type utilized to code the block or one or more neighboring blocks,

the luma partition type being included in the set of luma partition types.
4. (Original) The method of claim 3, wherein for the particular chroma partition

type, a largest-size available transform matching the particular chroma partition type is selected

from a set of transforms.
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Office Action dated: January 22,2014
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5. (Previously Presented) The method of claim 3, wherein from among a particular
luma partition type and a particular chroma partition type selected to code the block only the
particular luma partition type is signaled, the particular luma partition type being selected from
the set of luma partition types and the particular chroma partition type being selected from the set

of chroma partition types.

6. (Previously Presented) The method of claim 5, wherein the particular luma

partition type is absolutely coded or differentially coded from one or more neighboring blocks.

7. (Previously Presented) The method of claim 2, wherein a particular chroma
partition type used to code the block is determined independently from a particular luma partition
type used to code the block, the particular chroma partition type being determined from the set of
chroma partition types and the particular luma partition type being determined from the set of

luma partition types.

8. (Previously Presented) The method of claim 7, wherein the particular chroma

partition type and the particular luma partition types are both signaled.
9. (Previously Presented) The method of claim 8, wherein the particular luma
partition type and the particular chroma partition type are absolutely coded or differentially

coded from one or more neighboring blocks.

10. (Previously Presented) The method of claim 8, wherein the particular chroma

partition type is differentially coded from the particular luma partition type.

11. (Original) The method of claim 2, wherein a chroma entropy coding engine used

to code the block is different from a luma entropy coding engine used to code the block.
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12. (Previously Presented) An apparatus, comprising:

a decoder for decoding picture data for at least a block in a picture, wherein multiple
partition types are supported for intra chroma decoding of the block, the multiple partition types
including a set of chroma partition types and a set of luma partition types, the set of chroma

partition types being different than the set of luma partition types.

13. (Previously Presented) In a video decoder, a method, comprising:

decoding picture data for at least a block in a picture, wherein multiple partition types are
supported for intra chroma decoding of the block, the multiple partition types including a set of
chroma partition types and a set of luma partition types, the set of chroma partition types being

different than the set of luma partition types.

14. (Previously Presented) The method of claim 13, wherein a particular chroma
partition type for decoding the block is determined from the set of chroma partition types
responsive to a luma partition type utilized to decode the block or one or more neighboring

blocks, the luma partition type being included in the set of luma partition types.

15. (Original) The method of claim 14, wherein for the particular chroma partition
type, a largest-size available transform matching the particular chroma partition type is selected

from a set of transforms.

16. (Previously Presented) The method of claim 14, wherein from among a particular
luma partition type and a particular chroma partition type selected to code the block only
information indicating the particular luma partition type is received from a corresponding
encoder for use in decoding the block, the particular luma partition type being selected from the
set of luma partition types and the particular chroma partition type being selected from the set of

chroma partition types.
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17. (Previously Presented) The method of claim 16, wherein the particular luma
partition type is absolutely decoded or differentially decoded from one or more neighboring

blocks.

18. (Previously Presented) The method of claim 13, wherein a particular chroma
partition type used to code the block is determined independently from a particular luma partition
type used to code the block, the particular chroma partition type being determined from the set of
chroma partition types and the particular luma partition type being determined from the set of

luma partition types.

19. (Previously Presented) The method of claim 18, wherein information indicating
both the particular chroma partition type and the particular luma partition types is received from

a corresponding encoder for use in decoding the block.

20. (Previously Presented) The method of claim 19, wherein the particular luma
partition type and the particular chroma partition type are absolutely decoded or differentially

decoded from one or more neighboring blocks.

21. (Previously Presented) The method of claim 19, wherein the particular chroma

partition type is differentially decoded from the particular luma partition type.
22. (Original) The method of claim 13, wherein a chroma entropy decoding engine

used to decode the block is different from a luma entropy decoding engine used to decode the

block.
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23. (Currently Amended) A non-transitory computer-readable storage media having
video signal data encoded thereupon, comprising:

picture data encoded for at least a block in a picture, wherein multiple partition types are
supported for intra chroma coding of the block, the multiple partition types including a set of
chroma partition types and a set of luma partition types, the set of chroma partition types being

different than the set of luma partition types.
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REMARKS
The Office Action mailed January 22, 2014 has been reviewed and carefully considered.
No new matter has been added. Reconsideration of the prior rejections in light of the instant

amendments and remarks is respectfully requested.

Claim 23 has been amended. Claims 1-24 are pending.

Applicants gratefully acknowledge the Examiner’s statement that the Information
Disclosure Statement filed on February 10, 2012 is in compliance with the provisions of 37 C.F.R.

§1.97 and is being considered by the Examiner.

Claim 23 stands rejected under 35 U.S.C. §101 as being directed to non-statutory subject
matter. Accordingly, Claim 23 has been amended to now recite, inter alia, “‘A non-transitory
computer-readable storage media” (emphasis added). As noted in a memo (hereinafter also
referred to as the “Kappos’ memo”, a copy of which is enclosed herewith for the Examiner’s
convenience) dated January 26, 2010 from David J. Kappos, former Under Secretary of
Commerce for Intellectual Property and Director of the United States Patent and Trademark
Office, “[a] claim drawn to such a computer readable medium that covers both transitory and
non-transitory embodiments may be amended to narrow the claim to cover only statutory
embodiments to avoid a rejection under 35 U.S.C. §101 by adding the limitation ‘non-transitory’
to the claim.” The memo further states that “[sJuch an amendment would typically not raise the
issue of new matter, even when the specification is silent because the broadest reasonable
interpretation relies on the ordinary and customary meaning that includes signals per se.”
Accordingly, Claim 23 is believed to satisfy the requirements of 35 U.S.C. §101 for at least the

preceding reasons. Thus, reconsideration of the rejection is respectfully requested.
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Claims 1-23 stand rejected under 35 U.S.C. §103(a) as being unpatentable over U.S. Pat.
App. Pub. No 2008/0219350 to Guo (hereinafter “Guo”) in view of U.S. Pat. App. Pub. No.
2005/0053151 to Lin (hereinafter “Lin”). The rejection is respectfully traversed.

The independent claims currently pending are Claims 1, 2, 12, 13, and 23.

It is respectfully asserted that none of the cited references, either taken singly or in any
combination, teach or suggest the following limitations recited in Claim 1 (emphasis added):
an encoder for encoding picture data for at least a block in a picture,

wherein multiple partition types are supported for intra chroma coding of the

block, the multiple partition types including a set of chroma partition types and a

set of luma partition types, the set of chroma partition types being different than

the set of luma partition types.

Moreover, it is respectfully asserted that none of the cited references, either taken singly
or in any combination, teach or suggest the following limitations recited in Claim 2 (emphasis
added):

encoding picture data for at least a block in a picture, wherein multiple

partition types are supported for intra chroma coding of the block, the multiple

partition types including a set of chroma partition types and a set of luma

partition types, the set of chroma partition types being different than the set of

luma partition types.
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Further, it is respectfully asserted that none of the cited references, either taken singly or

in any combination, teach or suggest the following limitations recited in Claim 12 (emphasis

added):

a decoder for decoding picture data for at least a block in a picture,

wherein multiple partition types are supported for intra chroma decoding of the

block, the multiple partition types including a set of chroma partition types and a

set of luma partition types, the set of chroma partition types being different than

the set of luma partition types.

Also, it is respectfully asserted that none of the cited references, either taken singly or in
any combination, teach or suggest the following limitations recited in Claim 13 (emphasis
added):

decoding picture data for at least a block in a picture, wherein multiple

partition types are supported for intra chroma decoding of the block, the multiple

partition types including a set of chroma partition types and a set of luma

partition types, the set of chroma partition types being different than the set of

luma partition types.

Additionally, it is respectfully asserted that none of the cited references, either taken
singly or in any combination, teach or suggest the following limitations recited in Claim 23
(emphasis added):
picture data encoded for at least a block in a picture, wherein multiple

partition types are supported for intra chroma coding of the block, the multiple

partition types including a set of chroma partition types and a set of luma

partition types, the set of chroma partition types being different than the set of

luma partition types.
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Against the above-emphasized limitations of Claims 1, 2, 12, 13, and 23, the Examiner
cited only Guo. In particular, the Examiner cited paragraph [0030] of Guo as disclosing the
above-emphasized (both underlined and italicized) limitations of Claims 1, 2, 12, 13, and 23.

We respectfully disagree with the Examiner’s reading of Guo.

Guo is directed to reducing the calculation complexities when determining the intra
prediction mode to be used in H.264/AVC coding (see, e.g., Guo, Abstract, paras. [0001],
[0006], [0007], and [0046]). We note, as also disclosed at page 12, lines 12-14, that the prior art
such as H.264/AVC uses only one partition type for intra chroma coding. However, Guo never
discloses multiple partition types for intra chroma coding. Accordingly, Guo is similar to the

prior art described in the Applicants’ specification.

To that end, cited paragraph [0030] of Guo is reproduced in its entirety as follows:
(a) When a static coding starts [11], luma mode decisions [12] are
processed to intra 4x4 macroblocks and intra 16x16 macroblocks and a chroma
mode decision [13 ] is processed to chroma macroblocks. All three macroblocks
are processed for mode predictions to obtain best predicted modes separately.
Therein, in the intra coding of H.264/AVC, near 70 percents (%) of calculation is
processed for intra predictor generation and mode decision, which are the most
complex parts. Hence, the present invention provides three coding levels [211] for
optimizing the mode decision. Corresponding intra mode decision algorithms 212

for the three coding levels 211 are as follows:

While not cited, following paragraphs [0031-[0033] of Guo specifically describe the three
coding levels 211 referred to in cited paragraph [0030] of Guo. However, none of these
paragraphs, including cited paragraph [0030], even remotely suggest the use of multiple partition
types for intra chroma coding as recited in Claims 1, 2, and 23 or the use of multiple partition

types for intra chroma decoding as recited Claims 12 and 13.

10
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Moreover, none of the paragraphs disclose that the multiple partition types supported

for intra chroma coding (Claims 1, 2, and 23) or intra chroma decoding (Claims 12 and 13)

include a set of chroma partition types AND a set of luma partition types as recited in Claims

1,2,12, 13, and 23. Regarding the immediately preceding, to be clear, the multiple partition
types supported for intra chroma coding in Claims 1, 2, and 23 and the multiple partition types
supported for intra chroma decoding in Claims 12 and 13 include a set of chroma partition types
and a set of luma partition types. Stated yet another way, according to the explicit limitations
recited in Claims 1, 2, 12, 13, and 23, intra chroma coding or intra chroma decoding can be
performed with respect to multiple partition types, where the multiple partition types for such
intra chroma coding or intra chroma decoding include luma partition types as well as chroma
partition types. Itis quite clear from cited paragraph [0030] of Guo that luma and chroma are
treated separately (Guo, para. [0030], disclosing “a chroma mode decision[13] is processed to
chroma macroblocks”). Thus, this feature of Claims 1, 2, 12, 13, and 23 is not even remotely

suggested in any portion of Guo.

We note that various levels of calculation complexity as disclosed in paragraphs

[0030]-[0033] in and of themselves do NOT at all implicate multiple partitions for intra

chroma coding or intra chroma decoding. Moreover, we note the outright omission of

different partition types for intra chroma coding and intra chroma decoding being explicitly (or
implicitly for that matter) set forth in cited paragraph [0030] of Guo as well as the entirety of

Guo. Hence, the Examiner’s citation of paragraph [0030] seems misplaced.

In fact, a further reading of Guo reveals that not only does Guo fail to teach or suggest
the above emphasized limitations of Claims 1, 2, 12, 13, and 23, but also reveals that the
disclosure of Guo actually teaches away from the explicit limitations of Claims 1, 2, 12, 13, and
23. For example, regarding the invention in claim 1 of Guo, the same is recited as being
performed “in a standard H.264/AVC intra coding”, where such standard H.264/AVC intra
coding has been clearly established (see, e.g., instant application, p. 12, lines 12-14) as being
constrained to a single partition type. Moreover, paragraph [0031] of Guo explicitly discloses

that at least level O (as described, e.g., in paragraph [0030] of Guo) is “conformed to

11

0193



CUSTOMER NO.: 24498 Attorney Docket: PU090108

Serial No.: 13/389,872
Office Action dated: January 22,2014
Response: April 21, 2014

international standards”. As such, the disclosure of Guo is directly contrary to the above
emphasized limitations of Claims 1, 2, 12, 13, and 23. To that end, we point to the following
language from MPEP §2141.02.VI:
A prior art reference must be considered in its entirety, i.e., as a whole,

INCLUDING PORTIONS THAT WOULD LEAD AWAY FROM THE

CLAIMED INVENTION. W.L. Gore & Associates, Inc. v. Garlock, Inc., 721

F.2d 1540, 220 USPQ 303 (Fed Cir. 1983), cert. denied, 469 U.S. 851 (1984)

(emphasis added) (see also, MPEP §2141.02)).

Thus, Guo fails to teach or suggest all of the above reproduced limitations of Claims 1, 2,

12, 13, and 23, instead teaching away from the same.

Moreover, it is respectfully asserted that Lin fails to cure the aforementioned deficiencies

of Guo, instead being silent regarding the same.

Thus, none of the cited references, either taken singly or in combination, teach or suggest

the above reproduced limitations of Claims 1, 2, 12, 13, and 23.

Further, the following is noted. Since, as argued above, Guo actually teaches away from
the explicit limitations of Claims 1, 2, 12, 13, and 23, presuming arguendo that the Examiner
could find a reference that cures the deficiencies of Guo, then the resultant combination would be
prohibited under MPEP §2145.X.D.1, which sets forth the following in pertinent part:

It is improper to combine references where the references teach away from

their combination. In re Grasselli, 713 F.2d 731, 743, 218 USPQ 769, 779 (Fed.

Cir. 1983) (The claimed catalyst which contained both iron and an alkali metal

was not suggested by the combination of a reference which taught the

interchangeability of antimony and alkali metal with the same beneficial result,

combined with a reference expressly excluding antimony from, and adding iron

to, a catalyst.).

12
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In any event, as argued above, the presently cited references, either taken singly or in any
combination, fail to teach or suggest all of the above reproduced limitations of Claims 1, 2, 12,

13, and 23.

Hence, the above-identified limitations of the pending claims are not described,
disclosed, nor suggested by the contents of the cited references, considered alone or in
combination. Consequently, the obviousness rejection constructed by the Examiner is improper

and prima facie deficient.

The failure of an asserted combination to teach or suggest each and every feature of a
claim remains fatal to an obviousness rejection under 35 U.S.C. §103. Section §2143.03 of the
MPEP requires the “consideration” of every claim feature in an obviousness determination. To
render a claim unpatentable, however, the Office must do more than merely “consider” each and
every feature for this claim. Instead, the asserted combination of the patents must also teach or
suggest each and every claim feature. See In re Royka, 490 F.2d 981, 180 USPQ 580 (CCPA
1974) (emphasis added) (to establish prima facie obviousness of a claimed invention, all the
claim features must be taught or suggested by the prior art). “If an independent claim is
nonobvious under 35 U.S.C. 103, then any claim depending therefrom is nonobvious” (MPEP

§2143.03, citing In re Fine, 837 F.2d 1071, 5 USPQ2d 1596 (Fed. Cir. 1988)).

Hence, Claims 1, 2, 12, 23, and 23 are patentably distinct and non-obvious over the cited

references for at least the reasons set forth above.

Claims 3-11 directly or indirectly depend from Claim 2 and, thus, include all the limitations
of Claim 2. Claims 14-22 directly or indirectly depend from Claim 13 and, thus, includes all the
limitations of Claim 13. Accordingly, Claims 3-11 and 14-22 are patentably distinct and non-
obvious over the cited references due to their respective dependencies from Claims 2 and 13,

respectively.

13
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Moreover, said dependent claims include patentable subject matter in and of themselves
and are, thus, patentably distinct and non-obvious over the cited references in their own right.
For example, none of the cited references, either taken singly or in combination, teach or suggest
the following limitations recited in Claim 3: “wherein a particular chroma partition type for
coding the block is determined from the set of chroma partition types responsive to a luma
partition type utilized to code the block or one or more neighboring blocks, the luma partition
being included in the set of luma partition types”. Moreover, none of the cited references, either
taken singly or in combination, teach or suggest the following limitations recited in Claim 14:
“wherein a particular chroma partition type for decoding the block is determined from the set of
chroma partition types responsive to a luma partition type utilized to decode the block or one or

more neighboring blocks, the luma partition type being included in the set of luma partition

types”.

Against the limitations of Claims 3 and 14, the Examiner cited the following: “see Guo,
Fig. 1 and paragraph 40-41, referring to Fig. 1, chroma mode is selected based on the Luma
mode and as mentioned in paragraph 40, luma mode is selected by searching the neighboring

blocks”. We respectfully disagree with the Examiner’s reading of Guo.

For example, cited paragraph [0040] of Guo fails to even mention luma or chroma, and
therefore cannot teach or suggest the above detailed limitations of Claims 3 and 14 reciting both
luma and chroma and detailed limitations relating thereto. Regarding cited paragraph [0041] of
Guo, the same is strictly directed to luma, and fails to mention chroma. As such, it clearly
cannot teach or suggest the detailed limitations relating to both luma and chroma recited in

Claims 3 and 14.

Lastly, we note that searching one or more neighboring blocks is NOT the same as
determining a particular chroma type for coding the block responsive to a luma partition type
utilized to code the one or more neighboring blocks. This is particularly true when the cited
paragraph [0040] of Guo does NOT even mention luma or chroma, let alone the further detailed

limitations relating thereto recited in Claims 3 and 14.

14
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Hence, Guo fails to teach or suggest all of the above reproduced limitations of Claims 3
and 14. Moreover, Lin does not cure the aforementioned deficiencies of Guo, instead being

silent regarding the same.

Thus, none of the cited references, either taken singly or in combination, teach or suggest

all of the limitations recited in Claims 3 and 14.

Reconsideration of the rejections is respectfully requested.

In view of the foregoing, Applicants respectfully request that the rejections of the claims set
forth in the Office Action of January 22, 2014 be withdrawn, that the pending claims be allowed,

and that the case proceed to early issuance of Letters Patent in due course.

It is believed that no further additional fees or charges are currently due. However, in the
event that any additional fees or charges are required at this time in connection with the application,
they may be charged to applicants’ Deposit Account No. 07-0832.

Respectfully submitted,

By: /Ronald Kolczynski/

Ronald Kolczynski, Attorney for Applicants
Registration No.: 57,177

Thomson Licensing LLC
Patent Operations

2 Independence Way
Princeton, NJ 08540-6620
(609) 734-6870
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DETAILED ACTION

1. The present application is being examined under the pre-AlA first to invent

provisions.

2. This Office Action is a response to an application filed on 04/21/2014, in which

claims 1-23 are pending and ready for examination.

Response to Arguments

3. Applicant's arguments filed 04/21/2014 have been fully considered but they are

not persuasive.

4. Applicant argues with respects to claims 1, 2, 12, 13, and 23 that the combination
of Guo and Lin does not disclose “multiple partition types are supported for intra chroma
coding/decoding of the block”.

5. However, the examiner respectfully disagrees with the arguments. In paragraph
30, Gue mentions that intra 4x4 macroblocks, intra 16x16 macroblocks, and chroma
macroblocks are processed for mode prediction to obtain best prediction modes. As
shown in Fig. 1, the process includes luma and chroma mode decision. Furthermore, in
paragraph 172, Lin teaches the decoding process of the blocks and mentions that there

are two groups of four different coding sets (coding sets are being read on multiple

0203



Application/Control Number: 13/389,872 Page 3
Art Unit: 2483

partition types) and one of the four sets is used for chroma intra coding the blocks. Also
see Lin, paragraph 137 for coding process.

6. Furthermore, applicant argues that various levels of calculation complexity
mentioned in paragraph 30-33 of Guo's art does not teach multiple partitions for intra
chroma coding/decoding. However, as mentioned above in paragraph 30, Gue
mentions that intra 4x4 macroblocks, intra 16x16 macroblocks, and chroma
macroblocks are the process includes luma and chroma mode decision. Lin teaches the
decoding process of the blocks and mentions that there are two groups of four different
coding sets and one of the four sets is used for chroma intra coding the blocks.

7. Given the broadest reasonable interpretation, the examiner reads the cited parts
of the references mentioned above on the limitation of “multiple partition types are
supported for intra chroma coding/decoding of the block". Yet, since the apparatus and
method disclosed by the applicant is taught by the prior arts, all pending claims remain

rejected.

Claim Rejections - 35 USC § 103

The following is a quotation of pre-AlA 35 U.S.C. 103(a) which forms the basis

for all obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described
as set forth in section 102 of this title, if the differences between the subject matter sought to
be patented and the prior art are such that the subject matter as a whole would have been
obvious at the time the invention was made to a person having ordinary skill in the art to which
said subject matter pertains. Patentability shall not be negatived by the manner in which the
invention was made.
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8. Claims 1-23 is rejected under pre-AlA 35 U.S.C. 103(a) as being unpatentable

over Guo (US 2008/0219350 A1) in view of Lin (2005/0053151 A1).

9. Regarding claim 1, Guo discloses: An apparatus (see Fig. 1), comprising:

an encoder (see paragraph 29) for encoding picture data for at least a block in a
picture, wherein multiple partition types are supported for intra chroma coding of the
block, the multiple partition types including a set of chroma partition types and a set of
luma partition types (see paragraph 30), but does not disclose: the set of chroma
partition types being different than the set of luma partition types.

However, Lin from the same or similar endeavor discloses: the set of chroma
partition types being different than the set of luma partition types (see paragraph 172).

It would have been obvious to the person of ordinary skill in the art at the time of
the invention to make “the set of chroma partition types being different than the set of
luma partition types” as taught by Lin in the encoder taught by Guo to improve

compression efficiency (see Lin, paragraph 172).

10. Regarding claim 2, the combination of Guo and Lin discloses: In a video
encoder, a method, comprising:

encoding picture data (see paragraph 29) for at least a block in a picture,
wherein multiple partition types are supported for intra chroma coding of the block, the

multiple partition types including a set of chroma partition types and a set of luma
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partition types (see paragraph 30), but does not disclose: the set of chroma partition
types being different than the set of luma partition types.

However, Lin from the same or similar endeavor discloses: the set of chroma
partition types being different than the set of luma partition types (see Lin, paragraph
172).

It would have been obvious to the person of ordinary skill in the art at the time of
the invention to make “the set of chroma partition types being different than the set of
luma partition types” as taught by Lin in the encoder taught by Guo to improve

compression efficiency (see Lin, paragraph 172).

11.  Regarding claim 3, the combination of Guo and Lin discloses: The method of
claim 2, wherein a particular chroma partition type for coding the block is determined
from the set of chroma partition types responsive to a luma partition type utilized to code
the block or one or more neighboring blocks, the luma partition type being included in
the set of luma partition types (see Guo, Fig. 1 and paragraph 40-41, referring to Fig.
1, chroma mode is selected based on the Luma mode and as mentioned in

paragraph 40, luma mode is selected by searching the neighboring blocks).

12.  Regarding claim 4, the combination of Guo and Lin discloses: The method of
claim 3, wherein for the particular chroma partition type, a largest-size available
transform matching the particular chroma partition type is selected from a set of

transforms (see Guo, paragraph 2, 41 and 43, a Hadamard transformation is
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performed [41] on the macroblocks and the macroblocks are divided into 4x4
blocks. The chroma blocks are selected 4x4 as well. According to the
specification of this application, Hadamard transformation is used to determine

the transform size).

13.  Regarding claim 5, the combination of Guo and Lin discloses: The method of
claim 3, wherein from among a particular luma partition type and a particular chroma
partition type selected to code the block only the particular luma partition type is
signaled, the particular luma partition type being selected from the set of luma partition
types and the particular chroma partition type being selected from the set of chroma
partition types (see Guo, paragraph 41, only luma blocks are used to obtain the

best prediction mode).

14.  Regarding claim 6, the combination of Guo and Lin discloses: The method of
claim 5, wherein the particular luma partition type is absolutely coded or differentially

coded from one or more neighboring blocks (see Gou, paragraph 41).

15.  Regarding claim 7, the combination of Guo and Lin discloses: The method of
claim 2, wherein a particular chroma partition type used to code the block is determined
independently from a particular luma partition type used to code the block, the particular

chroma partition type being determined from the set of chroma partition types and the
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particular luma partition type being determined from the set of luma partition types (see

Guo, paragraph 43).

16. Regarding claim 8, the combination of Guo and Lin discloses: The method of
claim 7, wherein the particular chroma partition type and the particular luma partition
types are both signaled (see Lin, paragraph 172, last 3 lines, and paragraph 25).

See claim 2 for motivation.

17. Regarding claim 9, the combination of Guo and Lin discloses: The method of
claim 8, wherein the particular luma partition type and the particular chroma partition
type are absolutely coded or differentially coded (see Lin, paragraph 84) from one or
more neighboring blocks (see Gou, paragraph 37).

See claim 2 for motivation.

18.  Regarding claim 10, the combination of Guo and Lin discloses: The method of
claim 8, wherein the particular chroma partition type is differentially coded from the

particular luma partition type (see Guo, Fig. 1).

19.  Regarding claim 11, the combination of Guo and Lin discloses: The method of

claim 2, wherein a chroma entropy coding engine used to code the block is different

from a luma entropy ceding engine used to code the block (see Lin, paragraph 172
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and Fig. 12A-12B, different coding sets are used for luma and chroma blocks and
they are signaled separately).

See claim 2 for motivation.

20. Regarding claim 12, Guo discloses: An apparatus, comprising:

a decoder (see paragraph 37) for decoding picture data for at least a block in a
picture, wherein multiple partition types are supported for intra chroma decoding of the
block, the multiple partition types including a set of chroma partition types and a set of
luma partition types (see paragraph 30), but does not disclose: the set of chroma
partition types being different than the set of luma partition types.

However, Lin from the same or similar endeavor discloses: the set of chroma
partition types being different than the set of luma partition types (see paragraph 172).

It would have been obvious to the person of ordinary skill in the art at the time of
the invention to make “the set of chroma partition types being different than the set of
luma partition types” as taught by Lin in the encoder taught by Guo to improve

compression efficiency (see Lin, paragraph 172).

21. Regarding claim 13, Guo discloses: In a video decoder, a method, comprising:
decoding picture data (see paragraph 37) for at least a block in a picture,
wherein multiple partition types are supported for intra chroma decoding of the block,

the multiple partition types including a set of chroma partition types and a set of iuma
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partition types (see paragraph 30), but does not disclose: the set of chroma partition
types being different than the set of luma partition types.
However, Lin from the same or similar endeavor discloses: the set of chroma
partition types being different than the set of luma partition types (see paragraph 172).
It would have been obvious to the person of ordinary skill in the art at the time of
the invention to make “the set of chroma partition types being different than the set of
luma partition types” as taught by Lin in the encoder taught by Guo to improve

compression efficiency (see Lin, paragraph 172).

22. Regarding claim 14, the combination of Guo and Lin discloses: The method of
claim 13, wherein a particular chroma partition type for decoding the block is determined
from the set of chroma partition types responsive to a luma partition type utilized to
decode the block or one or more neighboring blocks, the luma partition type being
included in the set of luma partition types (see Guo, Fig. 1 and paragraph 40-41,
referring to Fig. 1, chroma mode is selected based on the Luma mode and as
mentioned in paragraph 40, luma mode is selected by searching the neighboring

blocks).

23. Regarding claim 15, the combination of Guo and Lin discloses: The method of
claim 14, wherein for the particular chroma partition type, a largest-size availabJe
transform matching the particular chroma partition type is selected from a set of

transforms (see Guo, paragraph 2, 41 and 43, a Hadamard transformation is
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performed [41] on the macroblocks and the macroblocks are divided into 4x4
blocks. The chroma blocks are selected 4x4 as well. According to the
specification of this application, Hadamard transformation is used to determine

the transform size).

24. Regarding claim 16, the combination of Guo and Lin discloses: The method of
claim 14, wherein from among a particular luma partition type and a particular chroma
partition type selected to code the block only information indicating the particular luma
partition type is received from a corresponding encoder for use in decoding the block,
the particular luma partition type being selected from the set of luma partition types and
the particular chroma partition type being selected from the set of chroma partition types
(see Guo, paragraph 41, only luma blocks are used to obtain the best prediction

mode).

25. Regarding claim 17, the combination of Guo and Lin discloses: The method of
claim 16, wherein the particular luma partition type is absolutely decoded or differentially

decoded from one or more neighboring blocks (see Gou, paragraph 41).

26. Regarding claim 18, the combination of Guo and Lin discloses: The method of
claim 13, wherein a particular chroma partition type used to code the block is
determined independently from a particular luma partition type used to code the block,

the particular chroma partition type being determined from the set of chroma partition
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types and the particular iuma partition type being determined from the set of luma

partition types (see Guo, paragraph 43).

27. Regarding claim 19, the combination of Guo and Lin discloses: The method of
claim 18, wherein information indicating both the particular chroma partition type and
the particular luma partition types is received from a corresponding encoder for use in
decoding the block (see Lin, paragraph 172, last 3 lines, and paragraph 25).

See claim 13 for motivation.

28. Regarding claim 20, the combination of Guo and Lin discloses: The method of
claim 19, wherein the particular luma partition type and the particular chroma partition
type are absolutely decoded or differentially decoded (see Lin, paragraph 91) from one
or more neighboring blocks (see Gou, paragraph 37).

See claim 13 for motivation.

29. Regarding claim 21, the combination of Guo and Lin discloses: The method of
claim 19, wherein the particular chroma partition type is differentially decoded from the

particular luma partition type (see Guo, Fig. 1).

30. Regarding claim 22, the combination of Guo and Lin discloses: The method of

claim 13, wherein a chroma entropy decoding engine used to decode the block is

different from a luma entropy decoding engine used to decode the block (see Lin,
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paragraph 172 and Fig. 12A-12B, different coding sets are used for luma and
chroma blocks and they are signaled separately).

See claim 13 for motivation.

31. Regarding claim 23, Guo discloses: picture data encoded (see paragraph 29)
for at least a block in a picture, wherein multiple partition types are supported for intra
chroma coding of the block, the multiple partition types including a set of chroma
partition types and a set of luma partition types (see paragraph 30), but does not
disclose: A computer-readable storage media having video signal data encoded
thereupon.

However, Lin from the same or similar endeavor discloses: A computer-readable
storage media having video signal data encoded thereupon (see Lin, paragraph 64-
65).

It would have been obvious to the person of ordinary skill in the art at the time of
the invention to use “a computer-readable storage media having video signal data
encoded thereupon” as taught by Lin in the encoding/decoding apparatus taught by Guo
to execute the computer-executable instructions in a computing environment on a target
real or virtual processor (see Lin, paragraph 65).

Furthermore, Guo does not disclose: the set of chroma partition types being
different than the set of luma partition types.

However, Lin from the same or similar endeavor discloses: the set of chroma

partition types being different than the set of luma partition types (see paragraph 172).
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It would have been obvious to the person of ordinary skill in the art at the time of
the invention to make “the set of chroma partition types being different than the set of
luma partition types” as taught by Lin in the encoder taught by Guo to improve

compression efficiency (see Lin, paragraph 172).

Conclusion

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time
policy as set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within
TWO MONTHS of the mailing date of this final action and the advisory action is not
mailed until after the end of the THREE-MONTH shortened statutory period, then the
shortened statutory period will expire on the date the advisory action is mailed, and any
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of
the advisory action. In no event, however, will the statutory period for reply expire later
than SIX MONTHS from the mailing date of this final action.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to MARYAM NASRI whose telephone number is (571)270-

7158. The examiner can normally be reached on Mon-Thr SAM-6PM.
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If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Joe Ustaris can be reached on (571)272-3963. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/Joseph Ustaris/
Supervisory Patent Examiner, Art Unit 2483

/MARYAM NASRI/
Examiner, Art Unit 2483
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CUSTOMER NO.: 24498 Attorney Docket: PU090108

Serial No.: 13/389,872
Final Office Action dated: May 21, 2014
Response: August 19, 2014 and RCE

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: Qian Xu et al.

Serial No.:  13/389,872 Examiner: Nasri, M.

Filed: February 10, 2012

For: METHODS AND APPARATUS FOR
IMPROVED INTRA CHROMA ENCODING : Group Art: 2483
AND DECODING

AMENDMENT UNDER 37 C.F.R. §1.116

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
Sir:

Please enter and consider the following amendments and remarks.

Amendments to, and Listing of, the Claims begins on page 2 of this paper.

Remarks/Arguments begin on page 7 of this paper.
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Amendments to, and Listing of, the Claims

This listing of claims will replace all prior versions, and listings, of claims in the

application:

1. (Previously Presented) An apparatus, comprising:

an encoder for encoding picture data for at least a block in a picture, wherein multiple
partition types are supported for intra chroma coding of the block, the multiple partition types
including a set of chroma partition types and a set of luma partition types, the set of chroma

partition types being different than the set of luma partition types.

2. (Previously Presented) In a video encoder, a method, comprising:

encoding picture data for at least a block in a picture, wherein multiple partition types are
supported for intra chroma coding of the block, the multiple partition types including a set of
chroma partition types and a set of luma partition types, the set of chroma partition types being

different than the set of luma partition types.

3. (Previously Presented) The method of claim 2, wherein a particular chroma
partition type for coding the block is determined from the set of chroma partition types
responsive to a luma partition type utilized to code the block or one or more neighboring blocks,

the luma partition type being included in the set of luma partition types.
4. (Original) The method of claim 3, wherein for the particular chroma partition

type, a largest-size available transform matching the particular chroma partition type is selected

from a set of transforms.
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5. (Previously Presented) The method of claim 3, wherein from among a particular
luma partition type and a particular chroma partition type selected to code the block only the
particular luma partition type is signaled, the particular luma partition type being selected from
the set of luma partition types and the particular chroma partition type being selected from the set

of chroma partition types.

6. (Previously Presented) The method of claim 5, wherein the particular luma

partition type is absolutely coded or differentially coded from one or more neighboring blocks.

7. (Previously Presented) The method of claim 2, wherein a particular chroma
partition type used to code the block is determined independently from a particular luma partition
type used to code the block, the particular chroma partition type being determined from the set of
chroma partition types and the particular luma partition type being determined from the set of

luma partition types.

8. (Previously Presented) The method of claim 7, wherein the particular chroma

partition type and the particular luma partition types are both signaled.
9. (Previously Presented) The method of claim 8, wherein the particular luma
partition type and the particular chroma partition type are absolutely coded or differentially

coded from one or more neighboring blocks.

10. (Previously Presented) The method of claim 8, wherein the particular chroma

partition type is differentially coded from the particular luma partition type.

11. (Original) The method of claim 2, wherein a chroma entropy coding engine used

to code the block is different from a luma entropy coding engine used to code the block.
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12. (Previously Presented) An apparatus, comprising:

a decoder for decoding picture data for at least a block in a picture, wherein multiple
partition types are supported for intra chroma decoding of the block, the multiple partition types
including a set of chroma partition types and a set of luma partition types, the set of chroma

partition types being different than the set of luma partition types.

13. (Previously Presented) In a video decoder, a method, comprising:

decoding picture data for at least a block in a picture, wherein multiple partition types are
supported for intra chroma decoding of the block, the multiple partition types including a set of
chroma partition types and a set of luma partition types, the set of chroma partition types being

different than the set of luma partition types.

14. (Previously Presented) The method of claim 13, wherein a particular chroma
partition type for decoding the block is determined from the set of chroma partition types
responsive to a luma partition type utilized to decode the block or one or more neighboring

blocks, the luma partition type being included in the set of luma partition types.

15. (Original) The method of claim 14, wherein for the particular chroma partition
type, a largest-size available transform matching the particular chroma partition type is selected

from a set of transforms.

16. (Previously Presented) The method of claim 14, wherein from among a particular
luma partition type and a particular chroma partition type selected to code the block only
information indicating the particular luma partition type is received from a corresponding
encoder for use in decoding the block, the particular luma partition type being selected from the
set of luma partition types and the particular chroma partition type being selected from the set of

chroma partition types.

0224



CUSTOMER NO.: 24498 Attorney Docket: PU090108

Serial No.: 13/389,872
Final Office Action dated: May 21, 2014
Response: August 19, 2014 and RCE

17. (Previously Presented) The method of claim 16, wherein the particular luma
partition type is absolutely decoded or differentially decoded from one or more neighboring

blocks.

18. (Previously Presented) The method of claim 13, wherein a particular chroma
partition type used to code the block is determined independently from a particular luma partition
type used to code the block, the particular chroma partition type being determined from the set of
chroma partition types and the particular luma partition type being determined from the set of

luma partition types.

19. (Previously Presented) The method of claim 18, wherein information indicating
both the particular chroma partition type and the particular luma partition types is received from

a corresponding encoder for use in decoding the block.

20. (Previously Presented) The method of claim 19, wherein the particular luma
partition type and the particular chroma partition type are absolutely decoded or differentially

decoded from one or more neighboring blocks.

21. (Previously Presented) The method of claim 19, wherein the particular chroma

partition type is differentially decoded from the particular luma partition type.
22. (Original) The method of claim 13, wherein a chroma entropy decoding engine

used to decode the block is different from a luma entropy decoding engine used to decode the

block.
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23. (Currently Amended) A non-transitory computer-readable storage media having
video signal data encoded thereupon, comprising:

picture data encoded for at least a block in a picture, wherein multiple partition types are
supported for intra chroma coding of the block, the multiple partition types including a set of
chroma partition types and a set of luma partition types, the set of chroma partition types being

different than the set of luma partition types.
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REMARKS
The Final Office Action mailed May 21, 2014 has been reviewed and carefully considered.
A Request for Continued Examination under 35 U.S.C. 114 is filed herein. The claims have been
amended. No new matter has been added. Reconsideration of the prior rejections in light of the

timely filing of an RCE and instant amendments and remarks is respectfully requested.

Claims 1-23 are pending.

Claims 1-23 stand rejected under 35 U.S.C. §103(a) as being unpatentable over U.S. Pat.
App. Pub. No 2008/0219350 to Guo (hereinafter “Guo”) in view of U.S. Pat. App. Pub. No.
2005/0053151 to Lin (hereinafter “Lin”). The rejection is respectfully traversed.

The independent claims currently pending are Claims 1, 2, 12, 13, and 23.

It is respectfully asserted that none of the cited references, either taken singly or in any
combination, teach or suggest the following limitations recited in Claim 1 (emphasis added):
an encoder for encoding picture data for at least a block in a picture,

wherein multiple partition types are supported for intra chroma coding of the

block, the multiple partition types including a set of chroma partition types and a
set of luma partition types, the set of chroma partition types being different than

the set of luma partition types.

Moreover, it is respectfully asserted that none of the cited references, either taken singly
or in any combination, teach or suggest the following limitations recited in Claim 2 (emphasis
added):

encoding picture data for at least a block in a picture, wherein multiple

partition types are supported for intra chroma coding of the block, the multiple

partition types including a set of chroma partition types and a set of luma
partition types, the set of chroma partition types being different than the set of

luma partition types.
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Further, it is respectfully asserted that none of the cited references, either taken singly or
in any combination, teach or suggest the following limitations recited in Claim 12 (emphasis
added):

a decoder for decoding picture data for at least a block in a picture,

wherein multiple partition types are supported for intra chroma decoding of the

block, the multiple partition types including a set of chroma partition types and a
set of luma partition types, the set of chroma partition types being different than

the set of luma partition types.

Also, it is respectfully asserted that none of the cited references, either taken singly or in
any combination, teach or suggest the following limitations recited in Claim 13 (emphasis
added):

decoding picture data for at least a block in a picture, wherein multiple

partition types are supported for intra chroma decoding of the block, the multiple

partition types including a set of chroma partition types and a set of luma

partition types, the set of chroma partition types being different than the set of

luma partition types.

Additionally, it is respectfully asserted that none of the cited references, either taken
singly or in any combination, teach or suggest the following limitations recited in Claim 23
(emphasis added):
picture data encoded for at least a block in a picture, wherein multiple

partition types are supported for intra chroma coding of the block, the multiple

partition types including a set of chroma partition types and a set of luma
partition types, the set of chroma partition types being different than the set of

luma partition types.
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Against the above-emphasized limitations of Claims 1, 2, 12, 13, and 23, the Examiner
has cited Guo (US 2008/0219350 A1) in view of Lin (US 2005/0053151 Al). In particular, the
Examiner cited paragraph [0030] of Guo as disclosing the above-emphasized (both underlined
and italicized) limitations of Claims 1, 2, 12, 13, and 23, and cited paragraph [0172] of Lin as
disclosing “the set of chroma partition types being different than the set of luma partition types.”

We respectfully disagree with the Examiner’s reading of Guo and of Lin.

Examiner concedes that Guo does not teach: the set of chroma partition types being
different than the set of luma partition types. He then relies on Lin to disclose this feature.
However, Lin does not disclose partitions that are in any way related to intra chroma coding. Lin
describes variable-size transforms in paragraphs [0177] through [0179], but mentions the
variable-size transforms in the context of inter-coded blocks, in contrast to the present claims,

which are directed to intra-chroma coding of blocks.

Lin further discloses, “unlike intra-coded blocks in I-pictures, the luma and chroma inter-
coded blocks all use the same coding set.” However, coding sets, as shown in Figures 12A and
12B and discussed in paragraph [0172] of Lin, are not partition types. This is explained in
paragraph [0168] of Lin: “the first step in reconstructing the AC coefficients for an intra-coded
block is to decode the run/level/last triplets that represent the locations and quantized levels for
each non-zero AC coefficient. A set of tables and constants (termed an AC coding set) are used

to decode the run, level, and last values.”

Therefore, Lin describes coding sets as sets of tables and constants used to decode
run/level/last values of variable-length coded blocks. This is distinctly different than partition
types for intra-chroma coding. The coding sets described in Lin are used to code and decode
coefficients in a block by giving run and level information, but not for partition types. The fact
that Lin does not discuss partitions or variable-size transforms in the context of coding sets

demonstrates that these concepts are distinct.
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To further emphasize Applicant’s disagreement with the Examiner’s reading of Guo, our

earlier arguments are reiterated below:

Guo is directed to reducing the calculation complexities when determining the intra
prediction mode to be used in H.264/AVC coding (see, e.g., Guo, Abstract, paras. [0001],
[0006], [0007], and [0046]). We note, as also disclosed at page 12, lines 12-14, that the prior art
such as H.264/AVC uses only one partition type for intra chroma coding. However, Guo never
discloses multiple partition types for intra chroma coding. Accordingly, Guo is similar to the

prior art described in the Applicants’ specification.

To that end, cited paragraph [0030] of Guo is reproduced in its entirety as follows:
(a) When a static coding starts [11], luma mode decisions [12] are
processed to intra 4x4 macroblocks and intra 16x16 macroblocks and a chroma
mode decision [13 ] is processed to chroma macroblocks. All three macroblocks
are processed for mode predictions to obtain best predicted modes separately.
Therein, in the intra coding of H.264/AVC, near 70 percents (%) of calculation is
processed for intra predictor generation and mode decision, which are the most
complex parts. Hence, the present invention provides three coding levels [211] for
optimizing the mode decision. Corresponding intra mode decision algorithms 212

for the three coding levels 211 are as follows:

While not cited, following paragraphs [0031-[0033] of Guo specifically describe the three
coding levels 211 referred to in cited paragraph [0030] of Guo. However, none of these
paragraphs, including cited paragraph [0030], even remotely suggest the use of multiple partition
types for intra chroma coding as recited in Claims 1, 2, and 23 or the use of multiple partition

types for intra chroma decoding as recited Claims 12 and 13.

10
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Moreover, none of the paragraphs disclose that the multiple partition types supported

for intra chroma coding (Claims 1, 2, and 23) or intra chroma decoding (Claims 12 and 13)

include a set of chroma partition types AND a set of luma partition types as recited in Claims

1,2,12, 13, and 23. Regarding the immediately preceding, to be clear, the multiple partition
types supported for intra chroma coding in Claims 1, 2, and 23 and the multiple partition types
supported for intra chroma decoding in Claims 12 and 13 include a set of chroma partition types
and a set of luma partition types. Stated yet another way, according to the explicit limitations
recited in Claims 1, 2, 12, 13, and 23, intra chroma coding or intra chroma decoding can be
performed with respect to multiple partition types, where the multiple partition types for such
intra chroma coding or intra chroma decoding include luma partition types as well as chroma
partition types. Itis quite clear from cited paragraph [0030] of Guo that luma and chroma are
treated separately (Guo, para. [0030], disclosing “a chroma mode decision[13] is processed to
chroma macroblocks”). Thus, this feature of Claims 1, 2, 12, 13, and 23 is not even remotely

suggested in any portion of Guo.

We note that various levels of calculation complexity as disclosed in paragraphs

[0030]-[0033] in and of themselves do NOT at all implicate multiple partitions for intra

chroma coding or intra chroma decoding. Moreover, we note the outright omission of

different partition types for intra chroma coding and intra chroma decoding being explicitly (or
implicitly for that matter) set forth in cited paragraph [0030] of Guo as well as the entirety of

Guo. Hence, the Examiner’s citation of paragraph [0030] seems misplaced.

In fact, a further reading of Guo reveals that not only does Guo fail to teach or suggest
the above emphasized limitations of Claims 1, 2, 12, 13, and 23, but also reveals that the
disclosure of Guo actually teaches away from the explicit limitations of Claims 1, 2, 12, 13, and
23. For example, regarding the invention in claim 1 of Guo, the same is recited as being
performed “in a standard H.264/AVC intra coding”, where such standard H.264/AVC intra
coding has been clearly established (see, e.g., instant application, p. 12, lines 12-14) as being
constrained to a single partition type. Moreover, paragraph [0031] of Guo explicitly discloses

that at least level O (as described, e.g., in paragraph [0030] of Guo) is “conformed to

11
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international standards”. As such, the disclosure of Guo is directly contrary to the above
emphasized limitations of Claims 1, 2, 12, 13, and 23. To that end, we point to the following
language from MPEP §2141.02.VI:
A prior art reference must be considered in its entirety, i.e., as a whole,

INCLUDING PORTIONS THAT WOULD LEAD AWAY FROM THE

CLAIMED INVENTION. W.L. Gore & Associates, Inc. v. Garlock, Inc., 721

F.2d 1540, 220 USPQ 303 (Fed Cir. 1983), cert. denied, 469 U.S. 851 (1984)

(emphasis added) (see also, MPEP §2141.02)).

Thus, Guo fails to teach or suggest all of the above reproduced limitations of Claims 1, 2,

12, 13, and 23, instead teaching away from the same.

Moreover, it is respectfully asserted that Lin fails to cure the aforementioned deficiencies

of Guo, for at least the reasons given above, instead being silent regarding the same.

Thus, none of the cited references, either taken singly or in combination, teach or suggest

the above reproduced limitations of Claims 1, 2, 12, 13, and 23.

Further, the following is noted. Since, as argued above, Guo actually teaches away from
the explicit limitations of Claims 1, 2, 12, 13, and 23, presuming arguendo that the Examiner
could find a reference that cures the deficiencies of Guo, then the resultant combination would be
prohibited under MPEP §2145.X.D.1, which sets forth the following in pertinent part:

It is improper to combine references where the references teach away from

their combination. In re Grasselli, 713 F.2d 731, 743, 218 USPQ 769, 779 (Fed.

Cir. 1983) (The claimed catalyst which contained both iron and an alkali metal

was not suggested by the combination of a reference which taught the

interchangeability of antimony and alkali metal with the same beneficial result,

combined with a reference expressly excluding antimony from, and adding iron

to, a catalyst.).

12
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In any event, as argued above, the presently cited references, either taken singly or in any
combination, fail to teach or suggest all of the above reproduced limitations of Claims 1, 2, 12,

13, and 23.

Hence, the above-identified limitations of the pending claims are not described,
disclosed, nor suggested by the contents of the cited references, considered alone or in
combination. Consequently, the obviousness rejection constructed by the Examiner is improper

and prima facie deficient.

The failure of an asserted combination to teach or suggest each and every feature of a
claim remains fatal to an obviousness rejection under 35 U.S.C. §103. Section §2143.03 of the
MPEP requires the “consideration” of every claim feature in an obviousness determination. To
render a claim unpatentable, however, the Office must do more than merely “consider” each and
every feature for this claim. Instead, the asserted combination of the patents must also teach or
suggest each and every claim feature. See In re Royka, 490 F.2d 981, 180 USPQ 580 (CCPA
1974) (emphasis added) (to establish prima facie obviousness of a claimed invention, all the
claim features must be taught or suggested by the prior art). “If an independent claim is
nonobvious under 35 U.S.C. 103, then any claim depending therefrom is nonobvious” (MPEP

§2143.03, citing In re Fine, 837 F.2d 1071, 5 USPQ2d 1596 (Fed. Cir. 1988)).

Hence, Claims 1, 2, 12, 23, and 23 are patentably distinct and non-obvious over the cited

references for at least the reasons set forth above.

Claims 3-11 directly or indirectly depend from Claim 2 and, thus, include all the limitations
of Claim 2. Claims 14-22 directly or indirectly depend from Claim 13 and, thus, includes all the
limitations of Claim 13. Accordingly, Claims 3-11 and 14-22 are patentably distinct and non-
obvious over the cited references due to their respective dependencies from Claims 2 and 13,

respectively.

13
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Moreover, said dependent claims include patentable subject matter in and of themselves
and are, thus, patentably distinct and non-obvious over the cited references in their own right.
For example, none of the cited references, either taken singly or in combination, teach or suggest
the following limitations recited in Claim 3: “wherein a particular chroma partition type for
coding the block is determined from the set of chroma partition types responsive to a luma
partition type utilized to code the block or one or more neighboring blocks, the luma partition
being included in the set of luma partition types”. Moreover, none of the cited references, either
taken singly or in combination, teach or suggest the following limitations recited in Claim 14:
“wherein a particular chroma partition type for decoding the block is determined from the set of
chroma partition types responsive to a luma partition type utilized to decode the block or one or

more neighboring blocks, the luma partition type being included in the set of luma partition

types”.

Against the limitations of Claims 3 and 14, the Examiner cited the following: “see Guo,
Fig. 1 and paragraph 40-41, referring to Fig. 1, chroma mode is selected based on the Luma
mode and as mentioned in paragraph 40, luma mode is selected by searching the neighboring

blocks”. We respectfully disagree with the Examiner’s reading of Guo.

For example, cited paragraph [0040] of Guo fails to even mention luma or chroma, and
therefore cannot teach or suggest the above detailed limitations of Claims 3 and 14 reciting both
luma and chroma and detailed limitations relating thereto. Regarding cited paragraph [0041] of
Guo, the same is strictly directed to luma, and fails to mention chroma. As such, it clearly
cannot teach or suggest the detailed limitations relating to both luma and chroma recited in

Claims 3 and 14.

Lastly, we note that searching one or more neighboring blocks is NOT the same as
determining a particular chroma type for coding the block responsive to a luma partition type
utilized to code the one or more neighboring blocks. This is particularly true when the cited
paragraph [0040] of Guo does NOT even mention luma or chroma, let alone the further detailed

limitations relating thereto recited in Claims 3 and 14.

14
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Hence, Guo fails to teach or suggest all of the above reproduced limitations of Claims 3
and 14. Moreover, Lin does not cure the aforementioned deficiencies of Guo, instead being

silent regarding the same.

Thus, none of the cited references, either taken singly or in combination, teach or suggest

all of the limitations recited in Claims 3 and 14.

Reconsideration of the rejections is respectfully requested.

In view of the filing of a Request for Continued Examination and the foregoing arguments,
Applicants respectfully request that the rejections of the claims set forth in the Office Action of May
21, 2014 be withdrawn, that the pending claims be allowed, and that the case proceed to early

issuance of Letters Patent in due course.

The fees for a Request for Continued Examination may be charged to applicants’ Deposit
Account No. 07-0832. Itis believed that no further additional fees or charges are currently due.
However, in the event that any additional fees or charges are required at this time in connection with
the application, they may be charged to applicants’ Deposit Account No. 07-0832.

Respectfully submitted,

By:  /Ronald Kolczynski/

Ronald Kolczynski, Attorney for Applicants
Registration No.: 57,177

Thomson Licensing LLC
Patent Operations

2 Independence Way
Princeton, NJ 08540-6620
(609) 734-6870

Dated: August 19, 2014

15
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DETAILED ACTION

1. The present application is being examined under the pre-AlA first to invent

provisions.

2. This Office Action is a response to an application filed on 08/19/2014, in which

claims 1-23 are pending and ready for examination.

Continued Examination Under 37 CFR 1.114

3. A request for continued examination under 37 CFR 1.114, including the fee set
forthin 37 CFR 1.17(e), was filed in this application after final rejection. Since this
application is eligible for continued examination under 37 CFR 1.114, and the fee set
forthin 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on

08/19/2014 has been entered.

Response to Arguments

4. Applicant's arguments filed 08/19/2014 have been fully considered but they are

not persuasive.
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5. Applicant argues with respects to claims 1, 2, 12, 13, and 23 that the combination
of Guo and Lin does not disclose “multiple partition types are supported for intra chroma
coding/decoding of the block”. However, the examiner respectfully disagrees with the
arguments. In paragraph 31 (and also see paragraph 7), Guo discloses intra coding of 3
different macroblock types (intra 4x4 macroblocks, intra 16x16 macroblocks, and
chroma macroblocks). Different macroblock sizes are being read on multiple partition
types. In addition, in paragraph 43, Guo discloses that chroma macroblocks are divided
into different color elements during the coding process. Furthermore, in paragraph 172,
Lin teaches the decoding process of the blocks and mentions that there are two groups
of four different coding sets (coding sets are being read on multiple partition types) and
one of the four sets is used for chroma intra coding the blocks. Also see Lin, paragraph
137 for coding process. Therefore, examiner believes that the combination of Guo and
Lin teach the limitation of “multiple partition types are supported for intra chroma
coding/decoding of the block”.

6. Next, applicant argues that various levels of calculation complexity mentioned in
paragraph 30-33 of Guo's art does not teach multiple partitions for intra chroma
coding/decoding. However, as mentioned above different macroblock sizes (Guo,
paragraph 30-31) are being read on multiple partition types. Plus, in paragraph 30-31,
Guo mentions processing different macroblock types and the process includes luma
and chroma mode decision. Lin teaches the decoding process of the blocks and
mentions that there are two groups of four different coding sets and one of the four sets

is used for chroma intra coding the blocks.
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7. Furthermore, applicant argues that Guo teaches away from the limitation of
“‘multiple partition types are supported for intra chroma coding/decoding of the block"
since standard H.264/AVC is constrained to single partition type.

8. However, standard H.264/AVC supports different macroblock types as
mentioned by Guo (paragraph 7). Therefore, examiner believes that Guo is not teaching
away from the limitation mentioned above.

9. Given the broadest reasonable interpretation, the examiner reads the cited parts
of the references mentioned above on the limitation of “multiple partition types are
supported for intra chroma coding/decoding of the block".

10.  Since the apparatus and method disclosed by the applicant is taught by the prior
arts, all pending claims remain rejected. However, applicant is suggested to amend
independent claims 1, 2, 12, 13, and 23 in order to clarify the definition of multiple
partition types in the claims and particularly point out and distinctly claim the subject

matter which the inventor or a joint inventor regards as the invention.

Claim Rejections - 35 USC § 103

The following is a quotation of pre-AlA 35 U.S.C. 103(a) which forms the basis

for all obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described
as set forth in section 102 of this title, if the differences between the subject matter sought to
be patented and the prior art are such that the subject matter as a whole would have been
obvious at the time the invention was made to a person having ordinary skill in the art to which
said subject matter pertains. Patentability shall not be negatived by the manner in which the
invention was made.
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11.  Claims 1-23 is rejected under pre-AlA 35 U.S.C. 103(a) as being unpatentable

over Guo (US 2008/0219350 A1) in view of Lin (2005/0053151 A1).

12. Regarding claim 1, Guo discloses: An apparatus (see Fig. 1), comprising:

an encoder (see paragraph 29) for encoding picture data for at least a block in a
picture, wherein multiple partition types are supported for intra chroma coding of the
block, the multiple partition types including a set of chroma partition types and a set of
luma partition types (see paragraph 30-31), but does not disclose: the set of chroma
partition types being different than the set of luma partition types.

However, Lin from the same or similar endeavor discloses: the set of chroma
partition types being different than the set of luma partition types (see paragraph 172).

It would have been obvious to the person of ordinary skill in the art at the time of
the invention to make “the set of chroma partition types being different than the set of
luma partition types” as taught by Lin in the encoder taught by Guo to improve

compression efficiency (see Lin, paragraph 172).

13.  Regarding claim 2, the combination of Guo and Lin discloses: In a video
encoder, a method, comprising:

encoding picture data (see paragraph 29) for at least a block in a picture,
wherein multiple partition types are supported for intra chroma coding of the block, the

multiple partition types including a set of chroma partition types and a set of luma
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partition types (see paragraph 30), but does not disclose: the set of chroma partition
types being different than the set of luma partition types.

However, Lin from the same or similar endeavor discloses: the set of chroma
partition types being different than the set of luma partition types (see Lin, paragraph
172).

It would have been obvious to the person of ordinary skill in the art at the time of
the invention to make “the set of chroma partition types being different than the set of
luma partition types” as taught by Lin in the encoder taught by Guo to improve

compression efficiency (see Lin, paragraph 172).

14.  Regarding claim 3, the combination of Guo and Lin discloses: The method of
claim 2, wherein a particular chroma partition type for coding the block is determined
from the set of chroma partition types responsive to a luma partition type utilized to code
the block or one or more neighboring blocks, the luma partition type being included in
the set of luma partition types (see Guo, Fig. 1 and paragraph 40-41, referring to Fig.
1, chroma mode is selected based on the Luma mode and as mentioned in

paragraph 40, luma mode is selected by searching the neighboring blocks).

15.  Regarding claim 4, the combination of Guo and Lin discloses: The method of
claim 3, wherein for the particular chroma partition type, a largest-size available
transform matching the particular chroma partition type is selected from a set of

transforms (see Guo, paragraph 2, 41 and 43, a Hadamard transformation is
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performed [41] on the macroblocks and the macroblocks are divided into 4x4
blocks. The chroma blocks are selected 4x4 as well. According to the
specification of this application, Hadamard transformation is used to determine

the transform size).

16. Regarding claim 5, the combination of Guo and Lin discloses: The method of
claim 3, wherein from among a particular luma partition type and a particular chroma
partition type selected to code the block only the particular luma partition type is
signaled, the particular luma partition type being selected from the set of luma partition
types and the particular chroma partition type being selected from the set of chroma
partition types (see Guo, paragraph 41, only luma blocks are used to obtain the

best prediction mode).

17. Regarding claim 6, the combination of Guo and Lin discloses: The method of
claim 5, wherein the particular luma partition type is absolutely coded or differentially

coded from one or more neighboring blocks (see Gou, paragraph 41).

18.  Regarding claim 7, the combination of Guo and Lin discloses: The method of
claim 2, wherein a particular chroma partition type used to code the block is determined
independently from a particular luma partition type used to code the block, the particular

chroma partition type being determined from the set of chroma partition types and the
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particular luma partition type being determined from the set of luma partition types (see

Guo, paragraph 43).

19. Regarding claim 8, the combination of Guo and Lin discloses: The method of
claim 7, wherein the particular chroma partition type and the particular luma partition
types are both signaled (see Lin, paragraph 172, last 3 lines, and paragraph 25).

See claim 2 for motivation.

20. Regarding claim 9, the combination of Guo and Lin discloses: The method of
claim 8, wherein the particular luma partition type and the particular chroma partition
type are absolutely coded or differentially coded (see Lin, paragraph 84) from one or
more neighboring blocks (see Gou, paragraph 37).

See claim 2 for motivation.

21.  Regarding claim 10, the combination of Guo and Lin discloses: The method of
claim 8, wherein the particular chroma partition type is differentially coded from the

particular luma partition type (see Guo, Fig. 1).

22. Regarding claim 11, the combination of Guo and Lin discloses: The method of

claim 2, wherein a chroma entropy coding engine used to code the block is different

from a luma entropy ceding engine used to code the block (see Lin, paragraph 172
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and Fig. 12A-12B, different coding sets are used for luma and chroma blocks and
they are signaled separately).

See claim 2 for motivation.

23. Regarding claim 12, Guo discloses: An apparatus, comprising:

a decoder (see paragraph 37) for decoding picture data for at least a block in a
picture, wherein multiple partition types are supported for intra chroma decoding of the
block, the multiple partition types including a set of chroma partition types and a set of
luma partition types (see paragraph 30), but does not disclose: the set of chroma
partition types being different than the set of luma partition types.

However, Lin from the same or similar endeavor discloses: the set of chroma
partition types being different than the set of luma partition types (see paragraph 172).

It would have been obvious to the person of ordinary skill in the art at the time of
the invention to make “the set of chroma partition types being different than the set of
luma partition types” as taught by Lin in the encoder taught by Guo to improve

compression efficiency (see Lin, paragraph 172).

24. Regarding claim 13, Guo discloses: In a video decoder, a method, comprising:
decoding picture data (see paragraph 37) for at least a block in a picture,
wherein multiple partition types are supported for intra chroma decoding of the block,

the multiple partition types including a set of chroma partition types and a set of iuma
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partition types (see paragraph 30), but does not disclose: the set of chroma partition
types being different than the set of luma partition types.
However, Lin from the same or similar endeavor discloses: the set of chroma
partition types being different than the set of luma partition types (see paragraph 172).
It would have been obvious to the person of ordinary skill in the art at the time of
the invention to make “the set of chroma partition types being different than the set of
luma partition types” as taught by Lin in the encoder taught by Guo to improve

compression efficiency (see Lin, paragraph 172).

25. Regarding claim 14, the combination of Guo and Lin discloses: The method of
claim 13, wherein a particular chroma partition type for decoding the block is determined
from the set of chroma partition types responsive to a luma partition type utilized to
decode the block or one or more neighboring blocks, the luma partition type being
included in the set of luma partition types (see Guo, Fig. 1 and paragraph 40-41,
referring to Fig. 1, chroma mode is selected based on the Luma mode and as
mentioned in paragraph 40, luma mode is selected by searching the neighboring

blocks).

26. Regarding claim 15, the combination of Guo and Lin discloses: The method of
claim 14, wherein for the particular chroma partition type, a largest-size availabJe
transform matching the particular chroma partition type is selected from a set of

transforms (see Guo, paragraph 2, 41 and 43, a Hadamard transformation is
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performed [41] on the macroblocks and the macroblocks are divided into 4x4
blocks. The chroma blocks are selected 4x4 as well. According to the
specification of this application, Hadamard transformation is used to determine

the transform size).

27. Regarding claim 16, the combination of Guo and Lin discloses: The method of
claim 14, wherein from among a particular luma partition type and a particular chroma
partition type selected to code the block only information indicating the particular luma
partition type is received from a corresponding encoder for use in decoding the block,
the particular luma partition type being selected from the set of luma partition types and
the particular chroma partition type being selected from the set of chroma partition types
(see Guo, paragraph 41, only luma blocks are used to obtain the best prediction

mode).

28. Regarding claim 17, the combination of Guo and Lin discloses: The method of
claim 16, wherein the particular luma partition type is absolutely decoded or differentially

decoded from one or more neighboring blocks (see Gou, paragraph 41).

29. Regarding claim 18, the combination of Guo and Lin discloses: The method of
claim 13, wherein a particular chroma partition type used to code the block is
determined independently from a particular luma partition type used to code the block,

the particular chroma partition type being determined from the set of chroma partition
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types and the particular iuma partition type being determined from the set of luma

partition types (see Guo, paragraph 43).

30. Regarding claim 19, the combination of Guo and Lin discloses: The method of
claim 18, wherein information indicating both the particular chroma partition type and
the particular luma partition types is received from a corresponding encoder for use in
decoding the block (see Lin, paragraph 172, last 3 lines, and paragraph 25).

See claim 13 for motivation.

31. Regarding claim 20, the combination of Guo and Lin discloses: The method of
claim 19, wherein the particular luma partition type and the particular chroma partition
type are absolutely decoded or differentially decoded (see Lin, paragraph 91) from one
or more neighboring blocks (see Gou, paragraph 37).

See claim 13 for motivation.

32. Regarding claim 21, the combination of Guo and Lin discloses: The method of
claim 19, wherein the particular chroma partition type is differentially decoded from the

particular luma partition type (see Guo, Fig. 1).

33. Regarding claim 22, the combination of Guo and Lin discloses: The method of

claim 13, wherein a chroma entropy decoding engine used to decode the block is

different from a luma entropy decoding engine used to decode the block (see Lin,
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paragraph 172 and Fig. 12A-12B, different coding sets are used for luma and
chroma blocks and they are signaled separately).

See claim 13 for motivation.

34. Regarding claim 23, Guo discloses: picture data encoded (see paragraph 29)
for at least a block in a picture, wherein multiple partition types are supported for intra
chroma coding of the block, the multiple partition types including a set of chroma
partition types and a set of luma partition types (see paragraph 30), but does not
disclose: A computer-readable storage media having video signal data encoded
thereupon.

However, Lin from the same or similar endeavor discloses: A computer-readable
storage media having video signal data encoded thereupon (see Lin, paragraph 64-
65).

It would have been obvious to the person of ordinary skill in the art at the time of
the invention to use “a computer-readable storage media having video signal data
encoded thereupon” as taught by Lin in the encoding/decoding apparatus taught by Guo
to execute the computer-executable instructions in a computing environment on a target
real or virtual processor (see Lin, paragraph 65).

Furthermore, Guo does not disclose: the set of chroma partition types being
different than the set of luma partition types.

However, Lin from the same or similar endeavor discloses: the set of chroma

partition types being different than the set of luma partition types (see paragraph 172).
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It would have been obvious to the person of ordinary skill in the art at the time of
the invention to make “the set of chroma partition types being different than the set of
luma partition types” as taught by Lin in the encoder taught by Guo to improve

compression efficiency (see Lin, paragraph 172).

Conclusion

All claims are drawn to the same invention claimed in the application prior to the
entry of the submission under 37 CFR 1.114 and could have been finally rejected on the
grounds and art of record in the next Office action if they had been entered in the
application prior to entry under 37 CFR 1.114. Accordingly, THIS ACTION IS MADE
FINAL even though it is a first action after the filing of a request for continued
examination and the submission under 37 CFR 1.114. See MPEP § 706.07(b).
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within
TWO MONTHS of the mailing date of this final action and the advisory action is not
mailed until after the end of the THREE-MONTH shortened statutory period, then the
shortened statutory period will expire on the date the advisory action is mailed, and any
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of
the advisory action. In no event, however, will the statutory period for reply expire later

than SIX MONTHS from the mailing date of this final action.
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Any inquiry concerning this communication or earlier communications from the
examiner should be directed to MARYAM NASRI whose telephone number is (571)270-
7158. The examiner can normally be reached on Mon-Thr SAM-6PM.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Joe Ustaris can be reached on (571)272-3963. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/MARYAM NASRI/
Examiner, Art Unit 2483

/ANNER HOLDER/
Primary Examiner, Art Unit 2483

0256



EAST Search History

EAST Search History

EAST Search History (Prior Art)

Ref {Hits {{Search Query DBs Default Plurals jiTime
# Operator Stamp
L2 658 (intra with chroma) same luma US-PGPUB; CR ON 2014/10/29
same cod$4 USPAT; USOCR 14:19
L3 658 (intra with chroma) same luma US-PGPUB; OR ON 2014/10/29
same cod$4 USPAT; USOCR 14:19
L4 129 @py<="2009" and (intra with US-PGPUB; OR ON 2014/10/29
chroma) same luma same cod$4 USPAT; USOCR 14:19
S1 {514 (intra with chroma) same luma US-PGPUB; OR ON 2014/01/09
same cod$4 USPAT; USOCR 17:57
S2 {129  i@py<="2009" and (intra with US-PGPUB; OR ON 2014/01/09
chroma) same luma same cod$4 USPAT; USOCR 17:59
S3 it "20080219350" US-PGPUB; OR ON 2014/01/09
USPAT; USOCR 18:00
$4 42 "20080291849" US-PGPUB; OR ON 2014/01/10
USPAT; USOCR 12:58
S5 {0 h04n7/12-36 US-PGPUB; OR ON 2014/01/11
USPAT; USOCR 15:22
S6 {6547 h04n7/12 US-PGPUB; OR ON 2014/01/11
USPAT; USOCR 15:22
S7 {11833 {{h04n7/12 or h04n7/26 US-PGPUB; OR ON 2014/01/11
USPAT; USOCR 15:23
S8 514 (intra with chroma) same luma US-PGPUB; CR ON 2014/01/11
same cod$4 USPAT; USOCR 15:23
S9 16709 1h04n7/12 or h04n7/26 and S8 US-PGPUB; CR ON 2014/01/11
USPAT; USOCR 15:23
S10 4276  1i(h04n7/12 or h04n7/26) and S8 US-PGPUB; CR ON 2014/01/11
USPAT; USOCR 15:24
S11 8129 {@py<="2009" and (intra with US-PGPUB; CR ON 2014/01/11
chroma) same luma same cod$4 USPAT; USOCR 15:24
S12 {54 (h04n7/12 or h04n7/26) and S11 US-PGPUB; CR ON 2014/01/11
USPAT; USOCR 15:24

10/29/2014 2:19:57 PM
C:\ Users\ mnasri\ Documents\ EAST\ Workspaces\ 13389872.wsp

file:///Cl/Users/mnasri/Documents/e-Red%20Folder/133 89872/EASTSearchHist(g%5f 3389872_AccessibleVersion.htm[10/29/2014 2:20:02 PM]




Application/Control No.

Applicant(s)/Patent Under
Reexamination

Index of Claims 13389872 XU ET AL.
LT
MARYAM NASRI 2483
v Rejected - Cancelled N | Non-Elected A Appeal
= Allowed = Restricted | Interference o) Objected
[0 cClaims renumbered in the same order as presented by applicant O cpPa O T.D. O R.1.47
CLAIM DATE
Final Original |01/09/2014 (05/12/2014|10/28/2014
1 v v v
2 v v v
3 v v v
4 v v v
5 v v v
6 v v v
7 v v v
8 v v v
9 v v v
10 v v v
11 v v v
12 v v v
13 v v v
14 v v v
15 v v v
16 v v v
17 v v v
18 v v v
19 v v v
20 v v v
21 v v v
22 v v v
23 v v v

U.S. Patent and Trademark Office

0258

Part of Paper No. : 20141028




Application/Control No. Applicant(s)/Patent Under
Reexamination
Search Notes 13389872 XU ET AL.
Examiner Art Unit
MARYAM NASRI 2483

CPC- SEARCHED

Symbol Date Examiner

HO4N 7/12 and HO4N 7/26 5/13/2014 MN

CPC COMBINATION SETS - SEARCHED

Symbol Date Examiner

US CLASSIFICATION SEARCHED

Class Subclass Date Examiner

SEARCH NOTES

Search Notes Date Examiner
Inventor and assignee search 1/9/2014 MN
EAST search, history attached 1/9/2014 MN
Updated EAST and NPL search 5/13/2014 MN
Consulted David Czekaj and Young Lee regarding claim 1 5/8/2014 MN
Consulted David Czekaj and Joe Ustaris regaring first action final 10/28/2014 MN
Updated NPL and EAST search. 10/28/2014 MN

INTERFERENCE SEARCH
US Class/ US Subclass / CPC Group Date Examiner

CPC Symbol

/MARYAM NASRI/
Examiner.Art Unit 2483

U.S. Patent and Trademark Office Part of Paper No. : 20141028

0259



CUSTOMER NO.: 24498 Attorney Docket: PU090108

Serial No.: 13/389,872
Final Office Action dated: November 5, 2014
Response: February 5, 2015 and AFCP 2.0

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: Qian Xu et al.

Serial No.:  13/389,872 Examiner: Nasri, M.

Filed: February 10, 2012

For: METHODS AND APPARATUS FOR
IMPROVED INTRA CHROMA ENCODING : Group Art: 2483
AND DECODING

AMENDMENT UNDER 37 C.F.R. §1.116

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Sir:
Please enter and consider the following amendments and remarks and includes a request
for consideration under the After Final Consideration Pilot program 2.0, including Form

PTO/SB/434 and an amendment to at least one independent claim that does not broaden the

scope of the independent claim in any aspect. .

Amendments to, and Listing of, the Claims begins on page 2 of this paper.

Remarks/Arguments begin on page 7 of this paper.
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Amendments to, and Listing of, the Claims

This listing of claims will replace all prior versions, and listings, of claims in the

application:

1. (Currently Amended) An apparatus, comprising:

an encoder for encoding picture data for at least a block in a picture, wherein multiple
partition types are supported for intra chroma coding of the block, the multiple partition types
including a set of chroma partition types and a set of luma partition types, the-set-efchroma
partition-types-being different-thanthe setef-lumapartitientypes wherein a particular chroma

partition type for coding the block is determined from the multiple partition tvpes independently

from luma partition type.

2. (Currently Amended) In a video encoder, a method, comprising:
encoding picture data for at least a block in a picture, wherein multiple partition types are

supported for intra chroma coding of the block, the multiple partition types including a set of

chroma partition types and a set of luma partition types, theset-ef chromapartitiontypes-being
different-than-the-setefH-Humapartiten+types wherein a particular chroma partition type for

coding the block is determined from the multiple partition types independently from luma

partition type.

3. (Previously Presented) The method of claim 2, wherein a particular chroma
partition type for coding the block is determined from the set of chroma partition types
responsive to a luma partition type utilized to code the block or one or more neighboring blocks,

the luma partition type being included in the set of luma partition types.
4. (Original) The method of claim 3, wherein for the particular chroma partition

type, a largest-size available transform matching the particular chroma partition type is selected

from a set of transforms.

0261



CUSTOMER NO.: 24498 Attorney Docket: PU090108

Serial No.: 13/389,872
Final Office Action dated: November 5, 2014
Response: February 5, 2015 and AFCP 2.0

5. (Previously Presented) The method of claim 3, wherein from among a particular
luma partition type and a particular chroma partition type selected to code the block only the
particular luma partition type is signaled, the particular luma partition type being selected from
the set of luma partition types and the particular chroma partition type being selected from the set

of chroma partition types.

6. (Previously Presented) The method of claim 5, wherein the particular luma

partition type is absolutely coded or differentially coded from one or more neighboring blocks.

7. (Previously Presented) The method of claim 2, wherein a particular chroma
partition type used to code the block is determined independently from a particular luma partition
type used to code the block, the particular chroma partition type being determined from the set of
chroma partition types and the particular luma partition type being determined from the set of

luma partition types.

8. (Previously Presented) The method of claim 7, wherein the particular chroma

partition type and the particular luma partition types are both signaled.
9. (Previously Presented) The method of claim 8, wherein the particular luma
partition type and the particular chroma partition type are absolutely coded or differentially

coded from one or more neighboring blocks.

10. (Previously Presented) The method of claim 8, wherein the particular chroma

partition type is differentially coded from the particular luma partition type.

11. (Original) The method of claim 2, wherein a chroma entropy coding engine used

to code the block is different from a luma entropy coding engine used to code the block.
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12. (Currently Amended) An apparatus, comprising:

a decoder for decoding picture data for at least a block in a picture, wherein multiple
partition types are supported for intra chroma decoding of the block, the multiple partition types
including a set of chroma partition types and a set of luma partition types, the-set-efchroma
partition-types-beingdifferent-than-the-setof lumapartitiontypes wherein a particular chroma

partition type for coding the block is determined from the multiple partition tvpes independently

from luma partition type.

13. (Currently Amended) In a video decoder, a method, comprising:
decoding picture data for at least a block in a picture, wherein multiple partition types are

supported for intra chroma decoding of the block, the multiple partition types including a set of

chroma partition types and a set of luma partition types, theset-ef chromapartitiontypes-being
different-than-the-setof-luma-partition-types wherein a particular chroma partition type for

coding the block is determined from the multiple partition types independently from luma

partition type.

14. (Previously Presented) The method of claim 13, wherein a particular chroma
partition type for decoding the block is determined from the set of chroma partition types
responsive to a luma partition type utilized to decode the block or one or more neighboring

blocks, the luma partition type being included in the set of luma partition types.

15. (Original) The method of claim 14, wherein for the particular chroma partition
type, a largest-size available transform matching the particular chroma partition type is selected

from a set of transforms.

16. (Previously Presented) The method of claim 14, wherein from among a particular
luma partition type and a particular chroma partition type selected to code the block only
information indicating the particular luma partition type is received from a corresponding

encoder for use in decoding the block, the particular luma partition type being selected from the
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set of luma partition types and the particular chroma partition type being selected from the set of

chroma partition types.

17. (Previously Presented) The method of claim 16, wherein the particular luma
partition type is absolutely decoded or differentially decoded from one or more neighboring

blocks.

18. (Previously Presented) The method of claim 13, wherein a particular chroma
partition type used to code the block is determined independently from a particular luma partition
type used to code the block, the particular chroma partition type being determined from the set of
chroma partition types and the particular luma partition type being determined from the set of

luma partition types.

19. (Previously Presented) The method of claim 18, wherein information indicating
both the particular chroma partition type and the particular luma partition types is received from

a corresponding encoder for use in decoding the block.

20. (Previously Presented) The method of claim 19, wherein the particular luma
partition type and the particular chroma partition type are absolutely decoded or differentially

decoded from one or more neighboring blocks.

21. (Previously Presented) The method of claim 19, wherein the particular chroma

partition type is differentially decoded from the particular luma partition type.
22. (Original) The method of claim 13, wherein a chroma entropy decoding engine

used to decode the block is different from a luma entropy decoding engine used to decode the

block.
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23. (Currently Amended) A non-transitory computer-readable storage media having
video signal data encoded thereupon, comprising:
picture data encoded for at least a block in a picture, wherein multiple partition types are

supported for intra chroma coding of the block, the multiple partition types including a set of
chroma partition types and a set of luma partition types, the-set-ef-chromapartition-types-being
different-than-the-setof-luma-partition-types wherein a particular chroma partition type for

coding the block is determined from the multiple partition types independently from luma

partition type.

0265



CUSTOMER NO.: 24498 Attorney Docket: PU090108

Serial No.: 13/389,872
Final Office Action dated: November 5, 2014
Response: February 5, 2015 and AFCP 2.0

REMARKS
This Amendment is being submitted under 37 CFR §1.116 in response to the Final Office
Action mailed November 5, 2014, for which a shortened statutory period of three months ending
February 5, 2015 was set. The Final Office Action has been reviewed and carefully considered. A
request under the After Final Consideration Pilot Program 2.0 is filed herein. The claims have been
amended. No new matter has been added. Reconsideration of the prior rejections in light of the
timely filing of a request under the After Final Consideration Pilot Program 2.0 and instant

amendments and remarks is respectfully requested. Please charge any necessary fees to deposit

account 07-0832.

Claims 1-23 are pending.

Claims 1-23 stand rejected under 35 U.S.C. §103(a) as being unpatentable over U.S. Pat.
App. Pub. No 2008/0219350 to Guo (hereinafter “Guo”) in view of U.S. Pat. App. Pub. No.
2005/0053151 to Lin (hereinafter “Lin”). The rejection is respectfully traversed.

The independent claims currently pending are Claims 1, 2, 12, 13, and 23 and have been
amended to recite, inter alia, “wherein a particular chroma partition type for coding the block is

determined from the multiple partition types independently from luma partition type”.

It is respectfully asserted that none of the cited references, either taken singly or in any
combination, teach or suggest the following limitations recited in Claim 1 (emphasis added):
an encoder for encoding picture data for at least a block in a picture,
wherein multiple partition types are supported for intra chroma coding of the
block, the multiple partition types including a set of chroma partition types and a
set of luma partition types, wherein a particular chroma partition type for coding
the block is determined from the multiple partition types independently from luma

partition type.
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Moreover, it is respectfully asserted that none of the cited references, either taken singly
or in any combination, teach or suggest the following limitations recited in Claim 2 (emphasis
added):

encoding picture data for at least a block in a picture, wherein multiple

partition types are supported for intra chroma coding of the block, the multiple

partition types including a set of chroma partition types and a set of luma partition

types, wherein a particular chroma partition type for coding the block is

determined from the multiple partition types independently from luma partition

type.

Further, it is respectfully asserted that none of the cited references, either taken singly or
in any combination, teach or suggest the following limitations recited in Claim 12 (emphasis
added):

a decoder for decoding picture data for at least a block in a picture,

wherein multiple partition types are supported for intra chroma decoding of the

block, the multiple partition types including a set of chroma partition types and a

set of luma partition types, wherein a particular chroma partition type for coding

the block is determined from the multiple partition types independently from luma

partition type.

Also, it is respectfully asserted that none of the cited references, either taken singly or in
any combination, teach or suggest the following limitations recited in Claim 13 (emphasis
added):

decoding picture data for at least a block in a picture, wherein multiple

partition types are supported for intra chroma decoding of the block, the multiple

partition types including a set of chroma partition types and a set of luma partition

types, wherein a particular chroma partition type for coding the block is

determined from the multiple partition types independently from luma partition

type.
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Additionally, it is respectfully asserted that none of the cited references, either taken
singly or in any combination, teach or suggest the following limitations recited in Claim 23
(emphasis added):
picture data encoded for at least a block in a picture, wherein multiple
partition types are supported for intra chroma coding of the block, the multiple
partition types including a set of chroma partition types and a set of luma partition
types, wherein a particular chroma partition type for coding the block is

determined from the multiple partition types independently from luma partition

type.

The Examiner has alleged that the present claims are unpatentable over Guo (US
2008/0219350 A1) in view of Lin (US 2005/0053151 A1l). In particular, the Examiner cited
paragraphs [0029] — [0031] of Guo as disclosing some limitations of Claims 1, 2, 12, 13, and 23,
in particular that multiple partition types are supported for intra chroma coding and that the

multiple partition types includes a set of chroma partition types and a set of luma partition types.

However, the Examiner has admitted that Guo fails to disclose a set of chroma partition

types being different than the set of luma partition types.

The Examiner has then used cited paragraph [0172] of Lin as disclosing “the set of
chroma partition types being different than the set of luma partition types.” However, neither of
the references discloses or suggests “a particular chroma partition type for coding the block is
determined from the multiple partition types independently from luma partition types™ as in the

present amended claims.

Lin does not disclose a particular chroma partition type for coding the block is

determined from the multiple partition types independently from luma partition types.

Lin discloses in paragraph [0172] that “A given index signals a table (and AC coding

set), depending on the value of PQINDEX (a picture level quantizer-related element). A first
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picture-level element signals the coding set index for luma blocks, and a second picture-level
element signals the coding set index for chroma blocks.” Although first and second elements
signal the coding set index for luma and chroma blocks, they depend on the same value,

PQINDEX, because a given AC coding set is selected through PQINDEX.

However, coding sets, as shown in Figures 12A and 12B and discussed in paragraph
[0172] of Lin, are not partition types. This is explained in paragraph [0168] of Lin: “the first
step in reconstructing the AC coefficients for an intra-coded block is to decode the run/level/last
triplets that represent the locations and quantized levels for each non-zero AC coefficient. A set
of tables and constants (termed an AC coding set) are used to decode the run, level, and last

values.”

Therefore, Lin describes coding sets as sets of tables and constants used to decode
run/level/last values of variable-length coded blocks. This is distinctly different than partition
types for intra-chroma coding. The coding sets described in Lin are used to code and decode
coefficients in a block by giving run and level information, but not for partition types. The fact
that Lin does not discuss partitions or variable-size transforms in the context of coding sets

demonstrates that these concepts are distinct.

Lin does not discuss or describe partition types at all, and there is no suggestion in Lin
that the chroma partition type is determined independently from the luma partition type.
Therefore, the combination of Guo and Lin, either taken singly or in combination, neither

teaches nor suggests the features of the presently amended claims.

Reconsideration of the rejections is respectfully requested.

In view of the foregoing, and the timely filing of Form PTO/SB/434, Applicants respectfully

request that the rejections of the claims set forth in the Final Office Action of November 5, 2014 be

withdrawn, that the pending claims be allowed, and that the case proceed to early issuance of

10
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CUSTOMER NO.: 24498 Attorney Docket: PU090108

Serial No.: 13/389,872
Final Office Action dated: November 5, 2014
Response: February 5, 2015 and AFCP 2.0

Letters Patent in due course. Applicant would also welcome any discussion that the Examiner may
wish to have to clarify the foregoing arguments and amendments.

It is believed that no fees or charges are currently due. However, in the event that any
additional fees or charges are required at this time in connection with the application, they may

be charged to applicants' Deposit Account No. 07-0832.

Respectfully submitted,

By:  /Ronald Kolczynski/

Ronald Kolczynski, Attorney for Applicants
Registration No.: 57,177
(609) 734-6870

Thomson Licensing LLC
Patent Operations

4 Research Way

3" Floor

Princeton, NJ 08540

Dated: February 5, 2015

11
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Doc Code: A.NE.AFCP
Document Description: After Final Consideration Pilot Program Request

PTO/SB/434 (05-13)

CERTIFICATION AND REQUEST FOR CONSIDERATION UNDER THE
AFTER FINAL CONSIDERATION PILOT PROGRAM 2.0

Practitioner Docket No.: Application No.: Filing Date:

PU090108 13/389,872 2/10/2012

First Named Inventor: Title:

Q|an XU METHODS AND APPARATUS FOR IMPROVED INTRA CHROMA ENCODING AND DECODING

APPLICANT HEREBY CERTIFIES THE FOLLOWING AND REQUESTS CONSIDERATION UNDER THE AFTER FINAL CONSIDERATION PILOT
PROGRAM 2.0 (AFCP 2.0) OF THE ACCOMPANYING RESPONSE UNDER 37 CFR 1.116.

1.

The above-identified application is (i) an original utility, plant, or design nonprovisional application filed under
35 U.S.C. 111(a) [a continuing application {e.g., a continuation or divisional application) is filed under 35 U.S.C. 111(a) and is
eligible under (i)], or {ii) an international application that has entered the national stage in compliance with 35 U.S.C. 371{c).

The above-identified application contains an outstanding final rejection.

Submitted herewith is a response under 37 CFR 1.116 to the outstanding final rejection. The response includes an
amendment to at least one independent claim, and the amendment does not broaden the scope of the independent claim in
any aspect.

This certification and request for consideration under AFCP 2.0 is the only AFCP 2.0 certification and request filed in
response to the outstanding final rejection.

Applicant is willing and available to participate in any interview requested by the examiner concerning the present response.
This certification and request is being filed electronically using the Office’s electronic filing system (EFS-Web).

Any fees that would be necessary consistent with current practice concerning responses after final rejection under 37 CFR
1.116, e.g., extension of time fees, are being concurrently filed herewith. [There is no additional fee required to request
consideration under AFCP 2.0.]

By filing this certification and request, applicant acknowledges the following:

Reissue applications and reexamination proceedings are not eligible to participate in AFCP 2.0.
The examiner will verify that the AFCP 2.0 submission is compliant, i.e., that the requirements of the program have been met
(see items 1 to 7 above). For compliant submissions:

o  The examiner will review the response under 37 CFR 1.116 to determine if additional search and/or consideration
(i) is necessitated by the amendment and {ii) could be completed within the time allotted under AFCP 2.0. If
additional search and/or consideration is required but cannot be completed within the allotted time, the examiner
will process the submission consistent with current practice concerning responses after final rejection under
37 CFR 1.116, e.g., by mailing an advisory action.

o) If the examiner determines that the amendment does not necessitate additional search and/or consideration, or if
the examiner determines that additional search and/or consideration is required and could be completed within
the allotted time, then the examiner will consider whether the amendment places the application in condition for
allowance (after completing the additional search and/or consideration, if required). If the examiner determines
that the amendment does not place the application in condition for allowance, then the examiner will contact the
applicant and request an interview.

. The interview will be conducted by the examiner, and if the examiner does not have negotiation
authority, a primary examiner and/or supervisory patent examiner will also participate.

L] If the applicant declines the interview, or if the interview cannot be scheduled within ten {10) calendar
days from the date that the examiner first contacts the applicant, then the examiner will proceed
consistent with current practice concerning responses after final rejection under 37 CFR 1.116.

Signature

Date

/Ronald Kolczynski/ February 5, 2015

Name

Practitioner

(Print/Typed) Registration No.

Ronald Kolczynski 57,177

Note: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. Submit multiple
forms if more than one signature is required, see below*.

ITJ * Total of 1 forms are submitted.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is
35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which
the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission
related to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and
Trademark Office may not be able to process and/or examine your submission, which may result in termination
of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of
records may be disclosed to the Department of Justice to determine whether disclosure of these
records is required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in
the course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be
required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C.
552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this
system of records may be disclosed, as a routine use, to the International Bureau of the World
Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act
(42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that
agency’s responsibility to recommend improvements in records management practices and programs,
under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the
GSA regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or
Commerce) directive. Such disclosure shall not be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35
U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine
use, to the public if the record was filed in an application which became abandoned or in which the
proceedings were terminated and which application is referenced by either a published application, an
application open to public inspection or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local
law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or
regulation.
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Application No. Applicant(s)
Advisory Action 13/389,872 XU ET AL.
Before the Filing of an Appeal Brief | Examiner Art Unit AIA (First Inventor to File) Status
MARYAM NASRI 2483 No

--The MAILING DATE of this communication appears on the cover sheet with the correspondence address --

THE REPLY FILED 05 February 2015 FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE.
NO NOTICE OF APPEAL FILED
1. 4 The reply was filed after a final rejection. No Notice of Appeal has been filed. To avoid abandonment of this application, applicant must timely file
one of the following replies: (1) an amendment, affidavit, or other evidence, which places the application in condition for allowance;
(2) a Notice of Appeal (with appeal fee) in compliance with 37 CFR 41.31; or (3) a Request for Continued Examination (RCE) in compliance with
37 CFR 1.114 if this is a utility or plant application. Note that RCEs are not permitted in design applications. The reply must be filed within one of
the following time periods:
a) O The period for reply expires months from the mailing date of the final rejection.
b) & The period for reply expires on: (1) the mailing date of this Advisory Action; or (2) the date set forth in the final rejection, whichever is later.
In no event, however, will the statutory period for reply expire later than SIX MONTHS from the mailing date of the final rejection.
c) |:| A prior Advisory Action was mailed more than 3 months after the mailing date of the final rejection in response to a first after-final reply filed
within 2 months of the mailing date of the final rejection. The current period for reply expires months from the mailing date of
the prior Advisory Action or SIX MONTHS from the mailing date of the final rejection, whichever is earlier.
Examiner Note: If box 1 is checked, check either box (a), (b) or (c). ONLY CHECK BOX (b) WHEN THIS ADVISORY ACTION IS THE
FIRST RESPONSE TO APPLICANT’S FIRST AFTER-FINAL REPLY WHICH WAS FILED WITHIN TWO MONTHS OF THE FINAL
REJECTION. ONLY CHECK BOX (c) IN THE LIMITED SITUATION SET FORTH UNDER BOX (c). See MPEP 706.07(f).
Extensions of time may be obtained under 37 CFR 1.136(a). The date on which the petition under 37 CFR 1.136(a) and the appropriate
extension fee have been filed is the date for purposes of determining the period of extension and the corresponding amount of the fee. The
appropriate extension fee under 37 CFR 1.17(a) is calculated from: (1) the expiration date of the shortened statutory period for reply originally
set in the final Office action; or (2) as set forth in (b) or (c) above, if checked. Any reply received by the Office later than three months after the
mailing date of the final rejection, even if timely filed, may reduce any earned patent term adjustment. See 37 CFR 1.704(b).
NOTICE OF APPEAL

2. [[J The Notice of Appeal was filed on . A brief in compliance with 37 CFR 41.37 must be filed within two months of the date of filing the
Notice of Appeal (37 CFR 41.37(a)), or any extension thereof (37 CFR 41.37(e)), to avoid dismissal of the appeal. Since a Notice of
Appeal has been filed, any reply must be filed within the time period set forth in 37 CFR 41.37(a).

AMENDMENTS

3. & The proposed amendments filed after a final rejection, but prior to the date of filing a brief, will not be entered because
a) X They raise new issues that would require further consideration and/or search (see NOTE below);

b) O They raise the issue of new matter (see NOTE below);

c) X They are not deemed to place the application in better form for appeal by materially reducing or simplifying the issues for
appeal; and/or

d) |:| They present additional claims without canceling a corresponding number of finally rejected claims.
NOTE: See Continuation Sheet. (See 37 CFR 1.116 and 41.33(a)).
4. [] The amendments are not in compliance with 37 CFR 1.121. See attached Notice of Non-Compliant Amendment (PTOL-324).
5. |:| Applicant’s reply has overcome the following rejection(s):
6. ] Newly proposed or amended claim(s) would be allowable if submitted in a separate, timely filed amendment canceling the non-
allowable claim(s).

7. |z For purposes of appeal, the proposed amendment(s): (a) X will not be entered, or (b) [] will be entered, and an explanation of how the
new or amended claims would be rejected is provided below or appended.
AFFIDAVIT OR OTHER EVIDENCE

8.]A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .
9. [ The affidavit or other evidence filed after final action, but before or on the date of filing a Notice of Appeal will not be entered because

applicant failed to provide a showing of good and sufficient reasons why the affidavit or other evidence is necessary and was not earlier
presented. See 37 CFR 1.116(e).

10. [J The affidavit or other evidence filed after the date of filing the Notice of Appeal, but prior to the date of filing a brief, will not be entered
because the affidavit or other evidence failed to overcome all rejections under appeal and/or appellant fails to provide a showing of good
and sufficient reasons why it is necessary and was not earlier presented. See 37 CFR 41.33(d)(1).

11. [J The affidavit or other evidence is entered. An explanation of the status of the claims after entry is below or attached.

REQUEST FOR RECONSIDERATION/OTHER

12. [J The request for reconsideration has been considered but does NOT place the application in condition for allowance because:

13. [J Note the attached Information Disclosure Statement(s). (PTO/SB/08) Paper No(s).
14. [] Other: .

STATUS OF CLAIMS

15. The status of the claim(s) is (or will be) as follows:

Claim(s) allowed:

Claim(s) objected to:

Claim(s) rejected: 1-23.

Claim(s) withdrawn from consideration:

/ANNER HOLDER/
Primary Examiner, Art Unit 2483

U.S. Patent and Trademark Office
PTOL-303 (Rev. 08-2013) Advisory Action Before the Filing of an Appeal Brief Part of Paper No. 20150207
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Continuation Sheet (PTOL-303) Application No. 13/389,872

Continuation of 3. NOTE: Applicant's request for entry into AFCP 2.0 is acknowledged, however, newly amended claims are raising hew
issues and require search time longer than the allowed time under AFCP 2.0. Therefore, the submitted claims are not entered.

0278



DO NOT ENTER: /M.N./
02/07/2015
CUSTOMER NO.: 24498 Attorney Docket: PU090108

Serial No.: 13/389,872
Final Office Action dated: November 5, 2014
Response: February 5, 2015 and AFCP 2.0

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: Qian Xu et al.

Serial No.:  13/389,872 Examiner: Nasri, M.

Filed: February 10, 2012

For: METHODS AND APPARATUS FOR
IMPROVED INTRA CHROMA ENCODING : Group Art: 2483
AND DECODING

AMENDMENT UNDER 37 C.F.R. §1.116

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Sir:
Please enter and consider the following amendments and remarks and includes a request
for consideration under the After Final Consideration Pilot program 2.0, including Form

PTO/SB/434 and an amendment to at least one independent claim that does not broaden the

scope of the independent claim in any aspect. .

Amendments to, and Listing of, the Claims begins on page 2 of this paper.

Remarks/Arguments begin on page 7 of this paper.
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CUSTOMER NO.: 24498 Attorney Docket: PU090108

Serial No.: 13/389,872
Final Office Action dated: November 5, 2014
Response: February 5, 2015 and AFCP 2.0

Amendments to, and Listing of, the Claims

This listing of claims will replace all prior versions, and listings, of claims in the

application:

1. (Currently Amended) An apparatus, comprising:

an encoder for encoding picture data for at least a block in a picture, wherein multiple
partition types are supported for intra chroma coding of the block, the multiple partition types
including a set of chroma partition types and a set of luma partition types, the-set-efchroma
partition-types-being different-thanthe setef-lumapartitientypes wherein a particular chroma

partition type for coding the block is determined from the multiple partition tvpes independently

from luma partition type.

2. (Currently Amended) In a video encoder, a method, comprising:
encoding picture data for at least a block in a picture, wherein multiple partition types are

supported for intra chroma coding of the block, the multiple partition types including a set of

chroma partition types and a set of luma partition types, theset-ef chromapartitiontypes-being
different-than-the-setefH-Humapartiten+types wherein a particular chroma partition type for

coding the block is determined from the multiple partition types independently from luma

partition type.

3. (Previously Presented) The method of claim 2, wherein a particular chroma
partition type for coding the block is determined from the set of chroma partition types
responsive to a luma partition type utilized to code the block or one or more neighboring blocks,

the luma partition type being included in the set of luma partition types.
4. (Original) The method of claim 3, wherein for the particular chroma partition

type, a largest-size available transform matching the particular chroma partition type is selected

from a set of transforms.

0280



CUSTOMER NO.: 24498 Attorney Docket: PU090108

Serial No.: 13/389,872
Final Office Action dated: November 5, 2014
Response: February 5, 2015 and AFCP 2.0

5. (Previously Presented) The method of claim 3, wherein from among a particular
luma partition type and a particular chroma partition type selected to code the block only the
particular luma partition type is signaled, the particular luma partition type being selected from
the set of luma partition types and the particular chroma partition type being selected from the set

of chroma partition types.

6. (Previously Presented) The method of claim 5, wherein the particular luma

partition type is absolutely coded or differentially coded from one or more neighboring blocks.

7. (Previously Presented) The method of claim 2, wherein a particular chroma
partition type used to code the block is determined independently from a particular luma partition
type used to code the block, the particular chroma partition type being determined from the set of
chroma partition types and the particular luma partition type being determined from the set of

luma partition types.

8. (Previously Presented) The method of claim 7, wherein the particular chroma

partition type and the particular luma partition types are both signaled.
9. (Previously Presented) The method of claim 8, wherein the particular luma
partition type and the particular chroma partition type are absolutely coded or differentially

coded from one or more neighboring blocks.

10. (Previously Presented) The method of claim 8, wherein the particular chroma

partition type is differentially coded from the particular luma partition type.

11. (Original) The method of claim 2, wherein a chroma entropy coding engine used

to code the block is different from a luma entropy coding engine used to code the block.
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CUSTOMER NO.: 24498 Attorney Docket: PU090108

Serial No.: 13/389,872
Final Office Action dated: November 5, 2014
Response: February 5, 2015 and AFCP 2.0

12. (Currently Amended) An apparatus, comprising:

a decoder for decoding picture data for at least a block in a picture, wherein multiple
partition types are supported for intra chroma decoding of the block, the multiple partition types
including a set of chroma partition types and a set of luma partition types, the-set-efchroma
partition-types-beingdifferent-than-the-setof lumapartitiontypes wherein a particular chroma

partition type for coding the block is determined from the multiple partition tvpes independently

from luma partition type.

13. (Currently Amended) In a video decoder, a method, comprising:
decoding picture data for at least a block in a picture, wherein multiple partition types are

supported for intra chroma decoding of the block, the multiple partition types including a set of

chroma partition types and a set of luma partition types, theset-ef chromapartitiontypes-being
different-than-the-setof-luma-partition-types wherein a particular chroma partition type for

coding the block is determined from the multiple partition types independently from luma

partition type.

14. (Previously Presented) The method of claim 13, wherein a particular chroma
partition type for decoding the block is determined from the set of chroma partition types
responsive to a luma partition type utilized to decode the block or one or more neighboring

blocks, the luma partition type being included in the set of luma partition types.

15. (Original) The method of claim 14, wherein for the particular chroma partition
type, a largest-size available transform matching the particular chroma partition type is selected

from a set of transforms.

16. (Previously Presented) The method of claim 14, wherein from among a particular
luma partition type and a particular chroma partition type selected to code the block only
information indicating the particular luma partition type is received from a corresponding

encoder for use in decoding the block, the particular luma partition type being selected from the
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set of luma partition types and the particular chroma partition type being selected from the set of

chroma partition types.

17. (Previously Presented) The method of claim 16, wherein the particular luma
partition type is absolutely decoded or differentially decoded from one or more neighboring

blocks.

18. (Previously Presented) The method of claim 13, wherein a particular chroma
partition type used to code the block is determined independently from a particular luma partition
type used to code the block, the particular chroma partition type being determined from the set of
chroma partition types and the particular luma partition type being determined from the set of

luma partition types.

19. (Previously Presented) The method of claim 18, wherein information indicating
both the particular chroma partition type and the particular luma partition types is received from

a corresponding encoder for use in decoding the block.

20. (Previously Presented) The method of claim 19, wherein the particular luma
partition type and the particular chroma partition type are absolutely decoded or differentially

decoded from one or more neighboring blocks.

21. (Previously Presented) The method of claim 19, wherein the particular chroma

partition type is differentially decoded from the particular luma partition type.
22. (Original) The method of claim 13, wherein a chroma entropy decoding engine

used to decode the block is different from a luma entropy decoding engine used to decode the

block.
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23. (Currently Amended) A non-transitory computer-readable storage media having
video signal data encoded thereupon, comprising:
picture data encoded for at least a block in a picture, wherein multiple partition types are

supported for intra chroma coding of the block, the multiple partition types including a set of
chroma partition types and a set of luma partition types, the-set-ef-chromapartition-types-being
different-than-the-setof-luma-partition-types wherein a particular chroma partition type for

coding the block is determined from the multiple partition types independently from luma

partition type.
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REMARKS
This Amendment is being submitted under 37 CFR §1.116 in response to the Final Office
Action mailed November 5, 2014, for which a shortened statutory period of three months ending
February 5, 2015 was set. The Final Office Action has been reviewed and carefully considered. A
request under the After Final Consideration Pilot Program 2.0 is filed herein. The claims have been
amended. No new matter has been added. Reconsideration of the prior rejections in light of the
timely filing of a request under the After Final Consideration Pilot Program 2.0 and instant

amendments and remarks is respectfully requested. Please charge any necessary fees to deposit

account 07-0832.

Claims 1-23 are pending.

Claims 1-23 stand rejected under 35 U.S.C. §103(a) as being unpatentable over U.S. Pat.
App. Pub. No 2008/0219350 to Guo (hereinafter “Guo”) in view of U.S. Pat. App. Pub. No.
2005/0053151 to Lin (hereinafter “Lin”). The rejection is respectfully traversed.

The independent claims currently pending are Claims 1, 2, 12, 13, and 23 and have been
amended to recite, inter alia, “wherein a particular chroma partition type for coding the block is

determined from the multiple partition types independently from luma partition type”.

It is respectfully asserted that none of the cited references, either taken singly or in any
combination, teach or suggest the following limitations recited in Claim 1 (emphasis added):
an encoder for encoding picture data for at least a block in a picture,
wherein multiple partition types are supported for intra chroma coding of the
block, the multiple partition types including a set of chroma partition types and a
set of luma partition types, wherein a particular chroma partition type for coding
the block is determined from the multiple partition types independently from luma

partition type.
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Moreover, it is respectfully asserted that none of the cited references, either taken singly
or in any combination, teach or suggest the following limitations recited in Claim 2 (emphasis
added):

encoding picture data for at least a block in a picture, wherein multiple

partition types are supported for intra chroma coding of the block, the multiple

partition types including a set of chroma partition types and a set of luma partition

types, wherein a particular chroma partition type for coding the block is

determined from the multiple partition types independently from luma partition

type.

Further, it is respectfully asserted that none of the cited references, either taken singly or
in any combination, teach or suggest the following limitations recited in Claim 12 (emphasis
added):

a decoder for decoding picture data for at least a block in a picture,

wherein multiple partition types are supported for intra chroma decoding of the

block, the multiple partition types including a set of chroma partition types and a

set of luma partition types, wherein a particular chroma partition type for coding

the block is determined from the multiple partition types independently from luma

partition type.

Also, it is respectfully asserted that none of the cited references, either taken singly or in
any combination, teach or suggest the following limitations recited in Claim 13 (emphasis
added):

decoding picture data for at least a block in a picture, wherein multiple

partition types are supported for intra chroma decoding of the block, the multiple

partition types including a set of chroma partition types and a set of luma partition

types, wherein a particular chroma partition type for coding the block is

determined from the multiple partition types independently from luma partition

type.
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Additionally, it is respectfully asserted that none of the cited references, either taken
singly or in any combination, teach or suggest the following limitations recited in Claim 23
(emphasis added):
picture data encoded for at least a block in a picture, wherein multiple
partition types are supported for intra chroma coding of the block, the multiple
partition types including a set of chroma partition types and a set of luma partition
types, wherein a particular chroma partition type for coding the block is

determined from the multiple partition types independently from luma partition

type.

The Examiner has alleged that the present claims are unpatentable over Guo (US
2008/0219350 A1) in view of Lin (US 2005/0053151 A1l). In particular, the Examiner cited
paragraphs [0029] — [0031] of Guo as disclosing some limitations of Claims 1, 2, 12, 13, and 23,
in particular that multiple partition types are supported for intra chroma coding and that the

multiple partition types includes a set of chroma partition types and a set of luma partition types.

However, the Examiner has admitted that Guo fails to disclose a set of chroma partition

types being different than the set of luma partition types.

The Examiner has then used cited paragraph [0172] of Lin as disclosing “the set of
chroma partition types being different than the set of luma partition types.” However, neither of
the references discloses or suggests “a particular chroma partition type for coding the block is
determined from the multiple partition types independently from luma partition types™ as in the

present amended claims.

Lin does not disclose a particular chroma partition type for coding the block is

determined from the multiple partition types independently from luma partition types.

Lin discloses in paragraph [0172] that “A given index signals a table (and AC coding

set), depending on the value of PQINDEX (a picture level quantizer-related element). A first
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picture-level element signals the coding set index for luma blocks, and a second picture-level
element signals the coding set index for chroma blocks.” Although first and second elements
signal the coding set index for luma and chroma blocks, they depend on the same value,

PQINDEX, because a given AC coding set is selected through PQINDEX.

However, coding sets, as shown in Figures 12A and 12B and discussed in paragraph
[0172] of Lin, are not partition types. This is explained in paragraph [0168] of Lin: “the first
step in reconstructing the AC coefficients for an intra-coded block is to decode the run/level/last
triplets that represent the locations and quantized levels for each non-zero AC coefficient. A set
of tables and constants (termed an AC coding set) are used to decode the run, level, and last

values.”

Therefore, Lin describes coding sets as sets of tables and constants used to decode
run/level/last values of variable-length coded blocks. This is distinctly different than partition
types for intra-chroma coding. The coding sets described in Lin are used to code and decode
coefficients in a block by giving run and level information, but not for partition types. The fact
that Lin does not discuss partitions or variable-size transforms in the context of coding sets

demonstrates that these concepts are distinct.

Lin does not discuss or describe partition types at all, and there is no suggestion in Lin
that the chroma partition type is determined independently from the luma partition type.
Therefore, the combination of Guo and Lin, either taken singly or in combination, neither

teaches nor suggests the features of the presently amended claims.

Reconsideration of the rejections is respectfully requested.

In view of the foregoing, and the timely filing of Form PTO/SB/434, Applicants respectfully

request that the rejections of the claims set forth in the Final Office Action of November 5, 2014 be

withdrawn, that the pending claims be allowed, and that the case proceed to early issuance of

10
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Letters Patent in due course. Applicant would also welcome any discussion that the Examiner may
wish to have to clarify the foregoing arguments and amendments.

It is believed that no fees or charges are currently due. However, in the event that any
additional fees or charges are required at this time in connection with the application, they may

be charged to applicants' Deposit Account No. 07-0832.

Respectfully submitted,

By:  /Ronald Kolczynski/

Ronald Kolczynski, Attorney for Applicants
Registration No.: 57,177
(609) 734-6870

Thomson Licensing LLC
Patent Operations

4 Research Way

3" Floor

Princeton, NJ 08540

Dated: February 5, 2015

11
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: Qian Xu et al.

Serial No.:  13/389,872 Examiner: Nasri, M.

Filed: February 10, 2012

For: METHODS AND APPARATUS FOR
IMPROVED INTRA CHROMA ENCODING : Group Art: 2483
AND DECODING

AMENDMENT UNDER 37 C.F.R. §1.114

Mail Stop RCE
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
Sir:

Please enter and consider the following amendments and remarks. This response includes

a Request for Continued Examination.

Amendments to, and Listing of, the Claims begins on page 2 of this paper.

Remarks/Arguments begin on page 7 of this paper.
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Amendments to, and Listing of, the Claims

This listing of claims will replace all prior versions, and listings, of claims in the

application:

1. (Currently Amended) An apparatus, comprising:

an encoder for encoding picture data for at least a block in a picture, wherein multiple
partition types are supported for intra chroma coding of the block, the multiple partition types
including a set of chroma partition types and a set of luma partition types, the-set-efchroma
partition-types-being different-thanthe setef-lumapartitientypes wherein a particular chroma

partition type for coding the block is determined from the multiple partition tvpes independently

from luma partition type.

2. (Currently Amended) In a video encoder, a method, comprising:
encoding picture data for at least a block in a picture, wherein multiple partition types are

supported for intra chroma coding of the block, the multiple partition types including a set of

chroma partition types and a set of luma partition types, theset-ef chromapartitiontypes-being
different-than-the-setefH-Humapartiten+types wherein a particular chroma partition type for

coding the block is determined from the multiple partition types independently from luma

partition type.

3. (Previously Presented) The method of claim 2, wherein a particular chroma
partition type for coding the block is determined from the set of chroma partition types
responsive to a luma partition type utilized to code the block or one or more neighboring blocks,

the luma partition type being included in the set of luma partition types.
4. (Original) The method of claim 3, wherein for the particular chroma partition

type, a largest-size available transform matching the particular chroma partition type is selected

from a set of transforms.
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5. (Previously Presented) The method of claim 3, wherein from among a particular
luma partition type and a particular chroma partition type selected to code the block only the
particular luma partition type is signaled, the particular luma partition type being selected from
the set of luma partition types and the particular chroma partition type being selected from the set

of chroma partition types.

6. (Previously Presented) The method of claim 5, wherein the particular luma

partition type is absolutely coded or differentially coded from one or more neighboring blocks.

7. (Previously Presented) The method of claim 2, wherein a particular chroma
partition type used to code the block is determined independently from a particular luma partition
type used to code the block, the particular chroma partition type being determined from the set of
chroma partition types and the particular luma partition type being determined from the set of

luma partition types.

8. (Previously Presented) The method of claim 7, wherein the particular chroma

partition type and the particular luma partition types are both signaled.
9. (Previously Presented) The method of claim 8, wherein the particular luma
partition type and the particular chroma partition type are absolutely coded or differentially

coded from one or more neighboring blocks.

10. (Previously Presented) The method of claim 8, wherein the particular chroma

partition type is differentially coded from the particular luma partition type.

11. (Original) The method of claim 2, wherein a chroma entropy coding engine used

to code the block is different from a luma entropy coding engine used to code the block.
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12. (Currently Amended) An apparatus, comprising:

a decoder for decoding picture data for at least a block in a picture, wherein multiple
partition types are supported for intra chroma decoding of the block, the multiple partition types
including a set of chroma partition types and a set of luma partition types, the-set-efchroma
partition-types-beingdifferent-than-the-setof lumapartitiontypes wherein a particular chroma

partition type for coding the block is determined from the multiple partition tvpes independently

from luma partition type.

13. (Currently Amended) In a video decoder, a method, comprising:
decoding picture data for at least a block in a picture, wherein multiple partition types are

supported for intra chroma decoding of the block, the multiple partition types including a set of

chroma partition types and a set of luma partition types, theset-ef chromapartitiontypes-being
different-than-the-setof-luma-partition-types wherein a particular chroma partition type for

coding the block is determined from the multiple partition types independently from luma

partition type.

14. (Previously Presented) The method of claim 13, wherein a particular chroma
partition type for decoding the block is determined from the set of chroma partition types
responsive to a luma partition type utilized to decode the block or one or more neighboring

blocks, the luma partition type being included in the set of luma partition types.

15. (Original) The method of claim 14, wherein for the particular chroma partition
type, a largest-size available transform matching the particular chroma partition type is selected

from a set of transforms.

16. (Previously Presented) The method of claim 14, wherein from among a particular
luma partition type and a particular chroma partition type selected to code the block only
information indicating the particular luma partition type is received from a corresponding

encoder for use in decoding the block, the particular luma partition type being selected from the
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set of luma partition types and the particular chroma partition type being selected from the set of

chroma partition types.

17. (Previously Presented) The method of claim 16, wherein the particular luma
partition type is absolutely decoded or differentially decoded from one or more neighboring

blocks.

18. (Previously Presented) The method of claim 13, wherein a particular chroma
partition type used to code the block is determined independently from a particular luma partition
type used to code the block, the particular chroma partition type being determined from the set of
chroma partition types and the particular luma partition type being determined from the set of

luma partition types.

19. (Previously Presented) The method of claim 18, wherein information indicating
both the particular chroma partition type and the particular luma partition types is received from

a corresponding encoder for use in decoding the block.

20. (Previously Presented) The method of claim 19, wherein the particular luma
partition type and the particular chroma partition type are absolutely decoded or differentially

decoded from one or more neighboring blocks.

21. (Previously Presented) The method of claim 19, wherein the particular chroma

partition type is differentially decoded from the particular luma partition type.
22. (Original) The method of claim 13, wherein a chroma entropy decoding engine

used to decode the block is different from a luma entropy decoding engine used to decode the

block.
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23. (Currently Amended) A non-transitory computer-readable storage media having
video signal data encoded thereupon, comprising:
picture data encoded for at least a block in a picture, wherein multiple partition types are

supported for intra chroma coding of the block, the multiple partition types including a set of
chroma partition types and a set of luma partition types, the-set-ef-chromapartition-types-being
different-than-the-setof-luma-partition-types wherein a particular chroma partition type for

coding the block is determined from the multiple partition types independently from luma

partition type.
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REMARKS

This Amendment is being submitted under 37 CFR §1.114 in response to the Final Office
Action mailed November 5, 2014, for which a shortened statutory period of three months ending
February 5, 2015 was set, and for which a request for extending the response into the second month
is requested. A Request for Continued Examination is hereby submitted under 37 C.F.R. §114. The
Final Office Action has been reviewed and carefully considered.. The claims have been amended.
No new matter has been added. Reconsideration of the prior rejections in light of the timely filing
of a Request for Continued Examination and the instant amendments and remarks is respectfully

requested. Please charge any necessary fees to deposit account 07-0832.

Claims 1-23 are pending.

Claims 1-23 stand rejected under 35 U.S.C. §103(a) as being unpatentable over U.S. Pat.
App. Pub. No 2008/0219350 to Guo (hereinafter “Guo”) in view of U.S. Pat. App. Pub. No.
2005/0053151 to Lin (hereinafter “Lin”). The rejection is respectfully traversed.

The independent claims currently pending are Claims 1, 2, 12, 13, and 23 and have been
amended to recite, inter alia, “wherein a particular chroma partition type for coding the block is

determined from the multiple partition types independently from luma partition type”.

It is respectfully asserted that none of the cited references, either taken singly or in any
combination, teach or suggest the following limitations recited in Claim 1 (emphasis added):
an encoder for encoding picture data for at least a block in a picture,
wherein multiple partition types are supported for intra chroma coding of the
block, the multiple partition types including a set of chroma partition types and a
set of luma partition types, wherein a particular chroma partition type for coding
the block is determined from the multiple partition types independently from luma

partition type.
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Moreover, it is respectfully asserted that none of the cited references, either taken singly
or in any combination, teach or suggest the following limitations recited in Claim 2 (emphasis
added):

encoding picture data for at least a block in a picture, wherein multiple

partition types are supported for intra chroma coding of the block, the multiple

partition types including a set of chroma partition types and a set of luma partition

types, wherein a particular chroma partition type for coding the block is

determined from the multiple partition types independently from luma partition

type.

Further, it is respectfully asserted that none of the cited references, either taken singly or
in any combination, teach or suggest the following limitations recited in Claim 12 (emphasis
added):

a decoder for decoding picture data for at least a block in a picture,

wherein multiple partition types are supported for intra chroma decoding of the

block, the multiple partition types including a set of chroma partition types and a

set of luma partition types, wherein a particular chroma partition type for coding

the block is determined from the multiple partition types independently from luma

partition type.

Also, it is respectfully asserted that none of the cited references, either taken singly or in
any combination, teach or suggest the following limitations recited in Claim 13 (emphasis
added):

decoding picture data for at least a block in a picture, wherein multiple

partition types are supported for intra chroma decoding of the block, the multiple

partition types including a set of chroma partition types and a set of luma partition

types, wherein a particular chroma partition type for coding the block is

determined from the multiple partition types independently from luma partition

type.
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Additionally, it is respectfully asserted that none of the cited references, either taken
singly or in any combination, teach or suggest the following limitations recited in Claim 23
(emphasis added):
picture data encoded for at least a block in a picture, wherein multiple
partition types are supported for intra chroma coding of the block, the multiple
partition types including a set of chroma partition types and a set of luma partition
types, wherein a particular chroma partition type for coding the block is

determined from the multiple partition types independently from luma partition

type.

The Examiner has alleged that the present claims are unpatentable over Guo (US
2008/0219350 A1) in view of Lin (US 2005/0053151 A1l). In particular, the Examiner cited
paragraphs [0029] — [0031] of Guo as disclosing some limitations of Claims 1, 2, 12, 13, and 23,
in particular that multiple partition types are supported for intra chroma coding and that the

multiple partition types includes a set of chroma partition types and a set of luma partition types.

However, the Examiner has admitted that Guo fails to disclose a set of chroma partition

types being different than the set of luma partition types.

The Examiner has then used cited paragraph [0172] of Lin as disclosing “the set of
chroma partition types being different than the set of luma partition types.” However, neither of
the references discloses or suggests “a particular chroma partition type for coding the block is
determined from the multiple partition types independently from luma partition types™ as in the

present amended claims.

Lin does not disclose a particular chroma partition type for coding the block is

determined from the multiple partition types independently from luma partition types.

Lin discloses in paragraph [0172] that “A given index signals a table (and AC coding

set), depending on the value of PQINDEX (a picture level quantizer-related element). A first
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picture-level element signals the coding set index for luma blocks, and a second picture-level
element signals the coding set index for chroma blocks.” Although first and second elements
signal the coding set index for luma and chroma blocks, they depend on the same value,

PQINDEX, because a given AC coding set is selected through PQINDEX.

However, coding sets, as shown in Figures 12A and 12B and discussed in paragraph
[0172] of Lin, are not partition types. This is explained in paragraph [0168] of Lin: “the first
step in reconstructing the AC coefficients for an intra-coded block is to decode the run/level/last
triplets that represent the locations and quantized levels for each non-zero AC coefficient. A set
of tables and constants (termed an AC coding set) are used to decode the run, level, and last

values.”

Therefore, Lin describes coding sets as sets of tables and constants used to decode
run/level/last values of variable-length coded blocks. This is distinctly different than partition
types for intra-chroma coding. The coding sets described in Lin are used to code and decode
coefficients in a block by giving run and level information, but not for partition types. The fact
that Lin does not discuss partitions or variable-size transforms in the context of coding sets

demonstrates that these concepts are distinct.

Lin does not discuss or describe partition types at all, and there is no suggestion in Lin
that the chroma partition type is determined independently from the luma partition type.
Therefore, the combination of Guo and Lin, either taken singly or in combination, neither

teaches nor suggests the features of the presently amended claims.

Reconsideration of the rejections is respectfully requested.

In view of the foregoing, and the timely filing of a Request for Continued Examination
under 27 C.F.R. 113, Applicants respectfully request that the rejections of the claims set forth in the
Final Office Action of November 5, 2014 be withdrawn, that the pending claims be allowed, and

that the case proceed to early issuance of Letters Patent in due course. Applicant would also

10
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welcome any discussion that the Examiner may wish to have to clarify the foregoing arguments and
amendments.

It is believed that a two month extension fee and a fee for the second Request for
Continued Examination are currently due. However, in the event that any additional fees or
charges are required at this time in connection with the application, they may be charged to

applicants' Deposit Account No. 07-0832.

Respectfully submitted,

By:  /Ronald Kolczynski/

Ronald Kolczynski, Attorney for Applicants
Registration No.: 57,177

Thomson Licensing LLC
Patent Operations

2 Independence Way
Princeton, NJ 08540-6620
(609) 734-6870

Dated: April 6, 2015

11

0303



Electronic Patent Application Fee Transmittal

Application Number:

13389872

Filing Date:

10-Feb-2012

Title of Invention:

METHODS AND APPARATUS FOR IMPROVED INTRA CHROMA ENCODING

AND DECODING

First Named Inventor/Applicant Name:

Qian Xu

Filer:

Ronald J. Kolczynski/Gina Ordonez

Attorney Docket Number:

PU090108

Filed as Large Entity

Filing Fees for U.S. National Stage under 35 USC 371

Description

Fee Code Quantity

Amount

Sub-Total in
UsD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:

0304




Description Fee Code Quantity Amount SU{JJ-STS::; in
Extension - 2 months with $0 paid 1252 1 600 600
Miscellaneous:
RCE- 2nd and Subsequent Request 1820 1 1700 1700
Total in USD ($) 2300

0305




Electronic Acknowledgement Receipt

EFSID: 21972738
Application Number: 13389872
International Application Number:
Confirmation Number: 7293

Title of Invention:

METHODS AND APPARATUS FOR IMPROVED INTRA CHROMA ENCODING
AND DECODING

First Named Inventor/Applicant Name:

Qian Xu

Customer Number:

24498

Filer:

Ronald J. Kolczynski

Filer Authorized By:

Attorney Docket Number: PU090108
Receipt Date: 06-APR-2015
Filing Date: 10-FEB-2012
Time Stamp: 09:43:00

Application Type:

U.S. National Stage under 35 USC 371

Payment information:

Submitted with Payment

yes

Payment Type Deposit Account
Payment was successfully received in RAM $2300

RAM confirmation Number 6243

Deposit Account 070832

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. 1.492 (National application filing, search, and examination fees)

0306




File Listing:

Document . L. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
R t for Conti dE inati 37515
1 equestior OTR'QE)E xamination PU090108_RCE.pdf no 3
702f040bdfe1285c90a10d5cff0d0649124e|
débc
Warnings:
This is nota USPTO supplied RCE SB30 form.
Information:
82946
5 Amendment Submitted/Entered with PU090108_US_Response_Final o 11
Filing of CPA/RCE _OA.pdf
cal1d8be7b287717cf901¢7029c08dc63c1
dd97
Warnings:
Information:
33001
3 Fee Worksheet (SB06) fee-info.pdf no 2
7061ec4f9e8910dc56169ce38319a758da7
e45da
Warnings:
Information:
Total Files Size (in bytes); 153462

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.

0307




PTO/SB/06 (09-11)

Approved for use through 1/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

APPLICATION AS FILED — PART |

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Filing Date
Substitute for Form PTO-875 13/389,872 02/10/2012 | [ 7o be Mailed
eNTITY: [X] LARGE []smALL [ ] MicRO

(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
L1 asic Fee N/A N/A N/A
(37 CFR 1.16(a), (b), or (c))
D SEARCH FEE N/A N/A N/A
(37 CFR 1.16(K), (i), or (m))
|:| EXAMINATION FEE
{37 CFR 1.16(0), (p), or (qQ)) N/A N/A N/A
TOTAL CLAIMS , N
(87 CFR 1.16(1)) minus 20 = X3 =
INDEPENDENT CLAIMS , N
(87 CFR 1.16(h) minus 3 = X3 =
If the specification and drawings exceed 100 sheets
0 of paper, the application size fee due is $310 ($155
’(ASF;PC';;%U?(’:))S'ZE FEE for small entity) for each additional 50 sheets or
' fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
[] MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()
* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL
APPLICATION AS AMENDED - PART Il
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
|_ 04/06/2015 AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
5 AMENDMENT PAID FOR
S | [oalerem ~ 23 Minus | = 23 -0 x $80 = 0
3 .
Independ .
ZloEay |4 Minus | -5 -0 x 5420 - 0
<§t [] Application Size Fee (37 GFR 1.16(s))
|:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL ADD’L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
AMENDMENT PAID FOR
Total (37 cFR . ; .
1.16(i)) Minus = X $ =
Independent . !
(272€§r11.1ee?(h)) Minus = X $ =

] Application Size Fee (37 GFR 1.16(s))

AMENDMENT

D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CGFR 1.16()))

* If the entry in column 1 is less than the entry in column 2, write “0” in column 3.

** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20”.
*** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter “3”.
The “Highest Number Previously Paid For” (Total or Independent) is the highest number found in the appropriate box in column 1.

TOTAL ADD’L FEE

LIE
/DIANIECE JACOBS/

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.

0308



UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
13/389,872 02/10/2012 Qian Xu PU090108 7293
24498 7590 05/01/2015
; EXAMINER
Robert D. Shedd, Patent Operations | |
THOMSON Licensing LI.C NASRL MARYAM A
4 Research Way
3rd Floor | ART UNIT | PAPER NUMBER |

Princeton, NJ 08543 2483

| NOTIFICATION DATE | DELIVERY MODE |

05/01/2015 ELECTRONIC
Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

uspto@technicolor.com
pat.verlangieri@technicolor.com
russell.smith@technicolor.com

PTOL-90A (Rev. 04/07)
0309



Application No. Applicant(s)
13/389,872 XU ET AL.

Office Action Summary Examiner Art Unit AIA (First Inventor to File)
MARYAM NASRI 2483 ,S\l*gt”s

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING DATE OF
THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status
1)[X Responsive to communication(s) filed on 04/06/2015.
[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon _____ .
2a)[] This action is FINAL. 2b)[X] This action is non-final.
3)[J An election was made by the applicant in response to a restriction requirement set forth during the interview on
; the restriction requirement and election have been incorporated into this action.
4)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5)[X Claim(s) 1-23 is/are pending in the application.

5a) Of the above claim(s) is/are withdrawn from consideration.
6)[] Claim(s) is/are allowed.
7) X Claim(s) 1-23 is/are rejected.
8)[] Claim(s) _____is/are objected to.
9)[] Claim(s) are subject to restriction and/or election requirement.

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see
hitp/hwww usplo gov/eatents/init_events/pph/indax.jsp or send an inquiry to PPHfesdback@uspio.qoy.

Application Papers
10)[] The specification is objected to by the Examiner.
11)[] The drawing(s) filed on is/are: a)[_] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119
12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)J Al b)[JSome** c)[] None of the:
1.[] Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s})
1) |:| Notice of References Cited (PTO-892) 3) |:| Interview Summary (PTO-413)
. . Paper No(s)/Mail Date. .
2) |:| Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4 D Other-
Paper No(s)/Mail Date . ) ther: .
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20150421

0310



Application/Control Number: 13/389,872 Page 2
Art Unit: 2483

DETAILED ACTION

1. This Office Action is a response to an application filed on 04/06/2015, in which

claims 1-23 are pending and ready for examination.

Notice of Pre-AlA or AlA Status

2. The present application is being examined under the pre-AlA first to invent

provisions.

Continued Examination Under 37 CFR 1.114

3. A request for continued examination under 37 CFR 1.114, including the fee set
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this
application is eligible for continued examination under 37 CFR 1.114, and the fee set
forthin 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on

04/06/2015 has been entered.

Response to Arguments
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4. Applicant's arguments filed 04/06/2015 have been fully considered but they are
not persuasive.

5. Applicant argues with respects to claims 1, 2, 12, 13, and 23 that none of the
cited references, either taken singly or in any combination, teach or suggest the
limitation of: "wherein a particular chroma partition type for coding the block is
determined from the multiple partition types independently from luma partition type".
However, examiner respectfully disagrees with the arguments. In paragraph 7 and 31,
Guo discloses intra coding of 3 different macroblock types (intra 4x4 macroblocks, intra
16x16 macroblocks, and chroma macroblocks). Different macroblock sizes are being
read on multiple partition types. Therefore, Guo discloses the limitation of “multiple
partition types”. On the other hand, in paragraph 172, Lin teaches the decoding process
of the blocks and mentions that there are two groups of four different coding sets and
one of the four sets is used for luma intra coded blocks and one of a different (reads on
“‘independently”) set is used for coding the chroma intra coded blocks. Given the
broadest reasonable interpretation, the coding sets thought by Lin are being read on
multiple partition types. Therefore, examiner believes that the combination of Guo and
Lin teach the limitation of “wherein a particular chroma partition type for coding the block
is determined from the multiple partition types independently from luma partition type”.
Applicant is advised to amend the climes in such a way to clarify what multiple partition
types are and how these partition types are different from the partition types disclosed

by the combination of Gou and Lin.
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6. Since the apparatus and method disclosed by the applicant is taught by the prior

arts, all pending claims remain rejected.

Claim Rejections - 35 USC § 103

The following is a quotation of pre-AlA 35 U.S.C. 103(a) which forms the basis

for all obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described
as set forth in section 102 of this title, if the differences between the subject matter sought to
be patented and the prior art are such that the subject matter as a whole would have been
obvious at the time the invention was made to a person having ordinary skill in the art to which
said subject matter pertains. Patentability shall not be negatived by the manner in which the
invention was made.

7. Claims 1-23 is rejected under pre-AlA 35 U.S.C. 103(a) as being unpatentable

over Guo (US 2008/0219350 A1) in view of Lin (2005/0053151 A1).

8. Regarding claim 1, Guo discloses: An apparatus (see Fig. 1), comprising:

an encoder (see paragraph 29) for encoding picture data for at least a block in a
picture (see paragraph 29-30, the process is performed on macroblock-by-
macroblock bases), wherein multiple partition types are supported for intra chroma
coding of the block, the multiple partition types including a set of chroma partition types
and a set of luma partition types (see paragraph 30-31, discloses intra coding of 3
different macroblock types (intra 4x4 macroblocks, intra 16x16 macroblocks, and

chroma macroblocks). Different macroblock sizes are being read on multiple
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partition types. In addition, in paragraph 43, Guo discloses that chroma
macroblocks are divided into different color elements during the coding process),

Guo does not disclose: wherein a particular chroma partition type for coding the
block is determined from the multiple partition types independently from luma partition
type.

However, Lin from the same or similar endeavor discloses: wherein a particular
chroma partition type for coding the block is determined from the multiple partition types
independently from luma partition type (see paragraph 172, for luma intra-coded
blocks, one of four coding sets are used and for chroma intra-coded blocks, one
of a different four coding sets is used. Therefore, the set used for luma blocks is
independent from the chroma blocks).

It would have been obvious to the person of ordinary skill in the art at the time of
the invention to determine “a particular chroma partition type for coding the block from
the multiple partition types independently from luma partition type” as taught by Lin in
the encoder taught by Guo to improve compression efficiency (see Lin, paragraph

172).

9. Regarding claim 2, the combination of Guo and Lin discloses: In a video
encoder, a method, comprising:

encoding picture data (see paragraph 29) for at least a block in a picture (see
paragraph 29-30, the process is performed on macroblock-by-macroblock bases),

wherein multiple partition types are supported for intra chroma coding of the block, the
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multiple partition types including a set of chroma partition types and a set of luma
partition types (see paragraph 30-31, discloses intra coding of 3 different
macroblock types (intra 4x4 macroblocks, intra 16x16 macroblocks, and chroma
macroblocks). Different macroblock sizes are being read on multiple partition
types. In addition, in paragraph 43, Guo discloses that chroma macroblocks are
divided into different color elements during the coding process).

Guo does not disclose: wherein a particular chroma partition type for coding the
block is determined from the multiple partition types independently from luma partition
type.

However, Lin from the same or similar endeavor discloses: wherein a particular
chroma partition type for coding the block is determined from the multiple partition types
independently from luma partition type (see paragraph 172, for luma intra-coded
blocks, one of four coding sets are used and for chroma intra-coded blocks, one
of a different four coding sets is used. Therefore, the set used for luma blocks is
independent from the chroma blocks).

It would have been obvious to the person of ordinary skill in the art at the time of
the invention to determine “a particular chroma partition type for coding the block from
the multiple partition types independently from luma partition type” as taught by Lin in
the encoder taught by Guo to improve compression efficiency (see Lin, paragraph

172).
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10. Regarding claim 3, the combination of Guo and Lin discloses: The method of
claim 2, wherein a particular chroma partition type for coding the block is determined
from the set of chroma partition types responsive to a luma partition type utilized to code
the block or one or more neighboring blocks, the luma partition type being included in
the set of luma partition types (see Guo, Fig. 1 and paragraph 40-41, referring to Fig.
1, chroma mode is selected based on the Luma mode and as mentioned in

paragraph 40, luma mode is selected by searching the neighboring blocks).

11.  Regarding claim 4, the combination of Guo and Lin discloses: The method of
claim 3, wherein for the particular chroma partition type, a largest-size available
transform matching the particular chroma partition type is selected from a set of
transforms (see Guo, paragraph 2, 41 and 43, a Hadamard transformation is
performed [41] on the macroblocks and the macroblocks are divided into 4x4
blocks. The chroma blocks are selected 4x4 as well. According to the
specification of this application, Hadamard transformation is used to determine

the transform size).

12.  Regarding claim 5, the combination of Guo and Lin discloses: The method of
claim 3, wherein from among a particular luma partition type and a particular chroma
partition type selected to code the block only the particular luma partition type is
signaled, the particular luma partition type being selected from the set of luma partition

types and the particular chroma partition type being selected from the set of chroma
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partition types (see Guo, paragraph 41, only luma blocks are used to obtain the

best prediction mode).

13.  Regarding claim 6, the combination of Guo and Lin discloses: The method of
claim 5, wherein the particular luma partition type is absolutely coded or differentially

coded from one or more neighboring blocks (see Gou, paragraph 41).

14.  Regarding claim 7, the combination of Guo and Lin discloses: The method of
claim 2, wherein a particular chroma partition type used to code the block is determined
independently from a particular luma partition type used to code the block (see Lin,
paragraph 172), the particular chroma partition type being determined from the set of
chroma partition types and the particular luma partition type being determined from the
set of luma partition types (see Guo, paragraph 43).

See claim 2 for motivation.

15.  Regarding claim 8, the combination of Guo and Lin discloses: The method of
claim 7, wherein the particular chroma partition type and the particular luma partition
types are both signaled (see Lin, paragraph 172, last 3 lines, and paragraph 25).

See claim 2 for motivation.

16. Regarding claim 9, the combination of Guo and Lin discloses: The method of

claim 8, wherein the particular luma partition type and the particular chroma partition
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type are absolutely coded or differentially coded (see Lin, paragraph 84) from one or
more neighboring blocks (see Gou, paragraph 37).

See claim 2 for motivation.

17.  Regarding claim 10, the combination of Guo and Lin discloses: The method of
claim 8, wherein the particular chroma partition type is differentially coded from the

particular luma partition type (see Guo, Fig. 1).

18.  Regarding claim 11, the combination of Guo and Lin discloses: The method of
claim 2, wherein a chroma entropy coding engine used to code the block is different
from a luma entropy ceding engine used to code the block (see Lin, paragraph 172
and Fig. 12A-12B, different coding sets are used for luma and chroma blocks and
they are signaled separately).

See claim 2 for motivation.

19. Regarding claim 12, Guo discloses: An apparatus, comprising:

a decoder (see paragraph 37) for decoding picture data for at least a block in a
picture (see paragraph 37, the process is performed on macroblock-by-
macroblock bases), wherein multiple partition types are supported for intra chroma
decoding of the block, the multiple partition types including a set of chroma partition
types and a set of luma partition types (see paragraph 30-31, discloses intra coding

of 3 different macroblock types (intra 4x4 macroblocks, intra 16x16 macroblocks,
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and chroma macroblocks). Different macroblock sizes are being read on multiple
partition types. In addition, in paragraph 43, Guo discloses that chroma
macroblocks are divided into different color elements during the coding process).

Guo does not disclose: wherein a particular chroma partition type for coding the
block is determined from the multiple partition types independently from luma partition
type.

However, Lin from the same or similar endeavor discloses: wherein a particular
chroma partition type for coding the block is determined from the multiple partition types
independently from luma partition type (see paragraph 172, for luma intra-coded
blocks, one of four coding sets are used and for chroma intra-coded blocks, one
of a different four coding sets is used. Therefore, the set used for luma blocks is
independent from the chroma blocks).

It would have been obvious to the person of ordinary skill in the art at the time of
the invention to determine “a particular chroma partition type for coding the block from
the multiple partition types independently from luma partition type” as taught by Lin in
the encoder taught by Guo to improve compression efficiency (see Lin, paragraph

172).

20. Regarding claim 13, Guo discloses: In a video decoder, a method, comprising:
decoding picture data (see paragraph 37) for at least a block in a picture,
wherein multiple partition types are supported for intra chroma decoding of the block,

the multiple partition types including a set of chroma partition types and a set of iuma
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partition types (see paragraph 30), Guo does not disclose: wherein a particular chroma
partition type for coding the block is determined from the multiple partition types
independently from luma partition type.

However, Lin from the same or similar endeavor discloses: wherein a particular
chroma partition type for coding the block is determined from the multiple partition types
independently from luma partition type (see paragraph 172, for luma intra-coded
blocks, one of four coding sets are used and for chroma intra-coded blocks, one
of a different four coding sets is used. Therefore, the set used for luma blocks is
independent from the chroma blocks).

It would have been obvious to the person of ordinary skill in the art at the time of
the invention to determine “a particular chroma partition type for coding the block from
the multiple partition types independently from luma partition type” as taught by Lin in
the encoder taught by Guo to improve compression efficiency (see Lin, paragraph

172).

21. Regarding claim 14, the combination of Guo and Lin discloses: The method of
claim 13, wherein a particular chroma partition type for decoding the block is determined
from the set of chroma partition types responsive to a luma partition type utilized to
decode the block or one or more neighboring blocks, the luma partition type being
included in the set of luma partition types (see Guo, Fig. 1 and paragraph 40-41,

referring to Fig. 1, chroma mode is selected based on the Luma mode and as
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mentioned in paragraph 40, luma mode is selected by searching the neighboring

blocks).

22. Regarding claim 15, the combination of Guo and Lin discloses: The method of
claim 14, wherein for the particular chroma partition type, a largest-size available
transform matching the particular chroma partition type is selected from a set of
transforms (see Guo, paragraph 2, 41 and 43, a Hadamard transformation is
performed [41] on the macroblocks and the macroblocks are divided into 4x4
blocks. The chroma blocks are selected 4x4 as well. According to the
specification of this application, Hadamard transformation is used to determine

the transform size).

23. Regarding claim 16, the combination of Guo and Lin discloses: The method of
claim 14, wherein from among a particular luma partition type and a particular chroma
partition type selected to code the block only information indicating the particular luma
partition type is received from a corresponding encoder for use in decoding the block,
the particular luma partition type being selected from the set of luma partition types and
the particular chroma partition type being selected from the set of chroma partition types
(see Guo, paragraph 41, only luma blocks are used to obtain the best prediction

mode).
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24. Regarding claim 17, the combination of Guo and Lin discloses: The method of
claim 16, wherein the particular luma partition type is absolutely decoded or differentially

decoded from one or more neighboring blocks (see Gou, paragraph 41).

25. Regarding claim 18, the combination of Guo and Lin discloses: The method of
claim 13, wherein a particular chroma partition type used to code the block is
determined independently from a particular luma partition type used to code the block
(see Lin, paragraph 172), the particular chroma partition type being determined from
the set of chroma partition types and the particular iuma partition type being determined

from the set of luma partition types (see Guo, paragraph 43).

26. Regarding claim 19, the combination of Guo and Lin discloses: The method of
claim 18, wherein information indicating both the particular chroma partition type and
the particular luma partition types is received from a corresponding encoder for use in
decoding the block (see Lin, paragraph 172, last 3 lines, and paragraph 25).

See claim 13 for motivation.

27. Regarding claim 20, the combination of Guo and Lin discloses: The method of
claim 19, wherein the particular luma partition type and the particular chroma partition
type are absolutely decoded or differentially decoded (see Lin, paragraph 91) from one
or more neighboring blocks (see Gou, paragraph 37).

See claim 13 for motivation.
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28. Regarding claim 21, the combination of Guo and Lin discloses: The method of
claim 19, wherein the particular chroma partition type is differentially decoded from the

particular luma partition type (see Guo, Fig. 1).

29. Regarding claim 22, the combination of Guo and Lin discloses: The method of
claim 13, wherein a chroma entropy decoding engine used to decode the block is
different from a luma entropy decoding engine used to decode the block (see Lin,
paragraph 172 and Fig. 12A-12B, different coding sets are used for luma and
chroma blocks and they are signaled separately).

See claim 13 for motivation.

30. Regarding claim 23, Guo discloses: picture data encoded (see paragraph 29)
for at least a block in a picture, wherein multiple partition types are supported for intra
chroma coding of the block, the multiple partition types including a set of chroma
partition types and a set of luma partition types (see paragraph 30).

Guo does not disclose: A computer-readable storage media having video signal
data encoded thereupon,

wherein a particular chroma partition type for coding the block is determined from

the multiple partition types independently from luma partition type.

0323



Application/Control Number: 13/389,872 Page 15
Art Unit: 2483

However, Lin from the same or similar endeavor discloses: A computer-readable
storage media having video signal data encoded thereupon (see Lin, paragraph 64-
65),

wherein a particular chroma partition type for coding the block is determined from
the multiple partition types independently from luma partition type (see paragraph 172,
for luma intra-coded blocks, one of four coding sets are used and for chroma
intra-coded blocks, one of a different four coding sets is used. Therefore, the set
used for luma blocks is independent from the chroma blocks).

It would have been obvious to the person of ordinary skill in the art at the time of
the invention to determine “a particular chroma partition type for coding the block from
the multiple partition types independently from luma partition type” as taught by Lin in
the encoder taught by Guo to execute the computer-executable instructions in a
computing environment on a target real or virtual processor (see Lin, paragraph 65)

and improve compression efficiency (see Lin, paragraph 172).

Conclusion

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to MARYAM NASRI whose telephone number is (571)270-

7158. The examiner can normally be reached on Mon-Thr SAM-6PM.
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If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Joe Ustaris can be reached on (571)272-3963. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/Joseph Ustaris/
Supervisory Patent Examiner, Art Unit 2483

/MARYAM NASRI/
Examiner, Art Unit 2483
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Serial No.: 13/389,872
Office Action dated: May 1, 2015
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: Qian Xu et al.

Serial No.:  13/389,872 Examiner: Nasri, M.

Filed: February 10, 2012

For: METHODS AND APPARATUS FOR
IMPROVED INTRA CHROMA ENCODING : Group Art: 2483
AND DECODING

AMENDMENT UNDER 37 C.F.R. §1.114

Mail Stop RCE
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
Sir:

Please enter and consider the following amendments and remarks. This response includes

a Request for Continued Examination.

Amendments to, and Listing of, the Claims begins on page 2 of this paper.

Remarks/Arguments begin on page 7 of this paper.
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Amendments to, and Listing of, the Claims

This listing of claims will replace all prior versions, and listings, of claims in the

application:

1. (Currently Amended) An apparatus, comprising:

an encoder for encoding picture data for at least a block in a picture, wherein multiple
partition types are supported for intra chroma coding of the block, the multiple partition types
including a set of chroma partition types and a set of luma partition types, wherein a particular
chroma partition type for coding the block is determined from the multiple partition types

independently from luma partition type, and wherein partition type refers to the size and number

of partitions within a macroblock.

2. (Currently Amended) In a video encoder, a method, comprising:
encoding picture data for at least a block in a picture, wherein multiple partition types are
supported for intra chroma coding of the block, the multiple partition types including a set of
chroma partition types and a set of luma partition types, wherein a particular chroma partition
type for coding the block is determined from the multiple partition types independently from

luma partition type, and wherein partition type refers to the size and number of partitions within

a macroblock.

3. (Previously Presented) The method of claim 2, wherein a particular chroma
partition type for coding the block is determined from the set of chroma partition types
responsive to a luma partition type utilized to code the block or one or more neighboring blocks,

the luma partition type being included in the set of luma partition types.
4. (Original) The method of claim 3, wherein for the particular chroma partition

type, a largest-size available transform matching the particular chroma partition type is selected

from a set of transforms.
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5. (Previously Presented) The method of claim 3, wherein from among a particular
luma partition type and a particular chroma partition type selected to code the block only the
particular luma partition type is signaled, the particular luma partition type being selected from
the set of luma partition types and the particular chroma partition type being selected from the set

of chroma partition types.

6. (Previously Presented) The method of claim 5, wherein the particular luma

partition type is absolutely coded or differentially coded from one or more neighboring blocks.

7. (Previously Presented) The method of claim 2, wherein a particular chroma
partition type used to code the block is determined independently from a particular luma partition
type used to code the block, the particular chroma partition type being determined from the set of
chroma partition types and the particular luma partition type being determined from the set of

luma partition types.

8. (Previously Presented) The method of claim 7, wherein the particular chroma

partition type and the particular luma partition types are both signaled.
9. (Previously Presented) The method of claim 8, wherein the particular luma
partition type and the particular chroma partition type are absolutely coded or differentially

coded from one or more neighboring blocks.

10. (Previously Presented) The method of claim 8, wherein the particular chroma

partition type is differentially coded from the particular luma partition type.

11. (Original) The method of claim 2, wherein a chroma entropy coding engine used

to code the block is different from a luma entropy coding engine used to code the block.
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12. (Currently Amended) An apparatus, comprising:

a decoder for decoding picture data for at least a block in a picture, wherein multiple
partition types are supported for intra chroma decoding of the block, the multiple partition types
including a set of chroma partition types and a set of luma partition types, wherein a particular
chroma partition type for coding the block is determined from the multiple partition types

independently from luma partition type, and wherein partition type refers to the size and number

of partitions within a macroblock.

13. (Currently Amended) In a video decoder, a method, comprising:

decoding picture data for at least a block in a picture, wherein multiple partition types are
supported for intra chroma decoding of the block, the multiple partition types including a set of
chroma partition types and a set of luma partition types, wherein a particular chroma partition
type for coding the block is determined from the multiple partition types independently from

luma partition type, and wherein partition type refers to the size and number of partitions within

a macroblock.

14. (Previously Presented) The method of claim 13, wherein a particular chroma
partition type for decoding the block is determined from the set of chroma partition types
responsive to a luma partition type utilized to decode the block or one or more neighboring

blocks, the luma partition type being included in the set of luma partition types.

15. (Original) The method of claim 14, wherein for the particular chroma partition
type, a largest-size available transform matching the particular chroma partition type is selected

from a set of transforms.

16. (Previously Presented) The method of claim 14, wherein from among a particular
luma partition type and a particular chroma partition type selected to code the block only
information indicating the particular luma partition type is received from a corresponding

encoder for use in decoding the block, the particular luma partition type being selected from the
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set of luma partition types and the particular chroma partition type being selected from the set of

chroma partition types.

17. (Previously Presented) The method of claim 16, wherein the particular luma
partition type is absolutely decoded or differentially decoded from one or more neighboring

blocks.

18. (Previously Presented) The method of claim 13, wherein a particular chroma
partition type used to code the block is determined independently from a particular luma partition
type used to code the block, the particular chroma partition type being determined from the set of
chroma partition types and the particular luma partition type being determined from the set of

luma partition types.

19. (Previously Presented) The method of claim 18, wherein information indicating
both the particular chroma partition type and the particular luma partition types is received from

a corresponding encoder for use in decoding the block.

20. (Previously Presented) The method of claim 19, wherein the particular luma
partition type and the particular chroma partition type are absolutely decoded or differentially

decoded from one or more neighboring blocks.

21. (Previously Presented) The method of claim 19, wherein the particular chroma

partition type is differentially decoded from the particular luma partition type.

22. (Original) The method of claim 13, wherein a chroma entropy decoding engine
used to decode the block is different from a luma entropy decoding engine used to decode the

block.

23. (Currently Amended) A non-transitory computer-readable storage media having

video signal data encoded thereupon, comprising:

0335



CUSTOMER NO.: 24498 Attorney Docket: PU090108

Serial No.: 13/389,872
Office Action dated: May 1, 2015
Response: July 29, 2015

picture data encoded for at least a block in a picture, wherein multiple partition types are
supported for intra chroma coding of the block, the multiple partition types including a set of
chroma partition types and a set of luma partition types, wherein a particular chroma partition
type for coding the block is determined from the multiple partition types independently from

luma partition type, and wherein partition type refers to the size and number of partitions within

a macroblock.
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REMARKS
This communication is being submitted in response to the Non-Final Office Action mailed
May 1, 2015, for which a shortened statutory period of three months ending August 1, 2015 was set.
The Office Action has been reviewed and carefully considered.. The claims have been amended.
No new matter has been added. Reconsideration of the prior rejections in light of the timely filing
of the instant amendments and remarks is respectfully requested. Please charge any necessary fees

to deposit account 07-0832.

Claims 1-23 are pending.

Rejection of Claims 1-23 under 35 U.S.C. §103

Claims 1-23 stand rejected under 35 U.S.C. §103(a) as being unpatentable over U.S. Pat.
App. Pub. No 2008/0219350 to Guo (hereinafter “Guo”) in view of U.S. Pat. App. Pub. No.
2005/0053151 to Lin (hereinafter “Lin”). The rejection is respectfully traversed.

The independent claims currently pending are Claims 1, 2, 12, 13, and 23 and have been
amended to recite, inter alia, “and wherein partition type refers to the size and number of partitions

within a macroblock.”

It is respectfully asserted that none of the cited references, either taken singly or in any

combination, teach or suggest the following limitations recited in Claim 1 (emphasis added):
an encoder for encoding picture data for at least a block in a picture,

wherein multiple partition types are supported for intra chroma coding of the

block, the multiple partition types including a set of chroma partition types and a

set of luma partition types, wherein a particular chroma partition type for coding

the block is determined from the multiple partition types independently from luma

partition type and wherein partition type refers to the size and number of

partitions within a macroblock.
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Moreover, it is respectfully asserted that none of the cited references, either taken singly
or in any combination, teach or suggest the following limitations recited in Claim 2 (emphasis
added):

encoding picture data for at least a block in a picture, wherein multiple

partition types are supported for intra chroma coding of the block, the multiple

partition types including a set of chroma partition types and a set of luma partition

types, wherein a particular chroma partition type for coding the block is

determined from the multiple partition types independently from luma partition

type and wherein partition type refers to the size and number of partitions within

a macroblock.

Further, it is respectfully asserted that none of the cited references, either taken singly or
in any combination, teach or suggest the following limitations recited in Claim 12 (emphasis
added):

a decoder for decoding picture data for at least a block in a picture,

wherein multiple partition types are supported for intra chroma decoding of the

block, the multiple partition types including a set of chroma partition types and a

set of luma partition types, wherein a particular chroma partition type for coding

the block is determined from the multiple partition types independently from luma

partition type and wherein partition type refers to the size and number of

partitions within a macroblock.
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Also, it is respectfully asserted that none of the cited references, either taken singly or in
any combination, teach or suggest the following limitations recited in Claim 13 (emphasis
added):

decoding picture data for at least a block in a picture, wherein multiple

partition types are supported for intra chroma decoding of the block, the multiple

partition types including a set of chroma partition types and a set of luma partition

types, wherein a particular chroma partition type for coding the block is

determined from the multiple partition types independently from luma partition

type and wherein partition type refers to the size and number of partitions within

a macroblock.

Additionally, it is respectfully asserted that none of the cited references, either taken
singly or in any combination, teach or suggest the following limitations recited in Claim 23
(emphasis added):

picture data encoded for at least a block in a picture, wherein multiple

partition types are supported for intra chroma coding of the block, the multiple

partition types including a set of chroma partition types and a set of luma partition

types, wherein a particular chroma partition type for coding the block is

determined from the multiple partition types independently from luma partition

type and wherein partition type refers to the size and number of partitions within

a macroblock.

The Examiner has alleged that the present claims are unpatentable over Guo (US
2008/0219350 A1) in view of Lin (US 2005/0053151 Al). In particular, the Examiner
cited paragraphs [0029] — [0031] of Guo as disclosing some limitations of Claims 1, 2,
12, 13, and 23, in particular that multiple partition types are supported for intra chroma
coding and that the multiple partition types includes a set of chroma partition types and a

set of luma partition types.
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However, the Examiner has admitted that Guo fails to disclose a set of chroma partition

types being different than the set of luma partition types.

The Examiner has then used cited paragraph [0172] of Lin as disclosing “the set of
chroma partition types being different than the set of luma partition types.” However, neither of
the references discloses or suggests “a particular chroma partition type for coding the block is
determined from the multiple partition types independently from luma partition types and
wherein partition type refers to the size and number of partitions within a macroblock™ as in the

present amended claims.

Applicant respectfully disagrees with the Examiner’s reading of the cited references.

First, the Examiner has stated in paragraph 5 of the instant Office Action that “Different
macroblock sizes are being read on multiple partition types” in Guo to disclose the limitation of
“multiple partition types.” Applicants respectfully disagree, and Applicant’s amendments
attempt to make this distinction clear. The amendments in the instant claims make clear that
partition type refers to the size and number of partitions within a macroblock, and not the sizes of

different macroblocks.

The Examiner has then used cited paragraph [0172] of Lin as disclosing “the set of

chroma partition types being different than the set of luma partition types.”

Lin does not disclose a particular chroma partition type for coding the block is
determined from the multiple partition types independently from luma partition types and

wherein partition type refers to the size and number of partitions within a macroblock.

Next, the Examiner has stated that “Lin teaches the decoding process of the blocks and
mentions that there are two groups of four different coding sets and one of the four sets is used

for luma intra coded blocks and one of a different (reads on ‘independently’) set is used for

10
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coding the chroma intra coded blocks.” However, Applicant respectfully disagrees that
“different” reads on “independently”. For example, if one divides the alphabet into two groups,
one being letters A-J, and the other being the remaining letters, then the sets are different, but
they are not chosen independently because choosing the first set necessitates how the second set

will be determined, and the sets are therefore not independently determined.

And, as previously argued by Applicant, Lin discloses in paragraph [0172] that “A given
index signals a table (and AC coding set), depending on the value of PQINDEX (a picture level
quantizer-related element). A first picture-level element signals the coding set index for luma
blocks, and a second picture-level element signals the coding set index for chroma blocks.”
Although first and second elements signal the coding set index for luma and chroma blocks, they
depend on the same value, PQINDEX, because a given AC coding set is selected through
PQINDEX.

However, coding sets, as shown in Figures 12A and 12B and discussed in paragraph
[0172] of Lin, are not partition types. This is explained in paragraph [0168] of Lin: “the first
step in reconstructing the AC coefficients for an intra-coded block is to decode the run/level/last
triplets that represent the locations and quantized levels for each non-zero AC coefficient. A set
of tables and constants (termed an AC coding set) are used to decode the run, level, and last

values.”

Therefore, Lin describes coding sets as sets of tables and constants used to decode
run/level/last values of variable-length coded blocks. This is distinctly different than partition
types for intra-chroma coding. This is made clear by the instant amendment, which recites

“wherein partition type refers to the size and number of partitions within a macroblock.”

The coding sets described in Lin are used to code and decode coefficients in a block by
giving run and level information, but not for partition types where partition types refer to size

and number of partitions within a macroblock. The fact that Lin does not discuss partitions or
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variable-size transforms in the context of coding sets demonstrates that these concepts are

distinct.

Lin does not discuss or describe partition types at all, and there is no suggestion in Lin
that the chroma partition type is determined independently from the luma partition type.
Therefore, the cited references Guo and Lin, either taken singly or in combination, neither teach

nor suggest the features of the presently amended claims.

Reconsideration of the rejections is respectfully requested.

In view of the foregoing, and the timely filing of the instant remarks and amendments,
Applicants respectfully request that the rejections of the claims set forth in the Office Action of May
1, 2015 be withdrawn, that the pending claims be allowed, and that the case proceed to early
issuance of Letters Patent in due course. Applicant would also welcome any discussion that the
Examiner may wish to have to clarify the foregoing arguments and amendments.

It is believed that no fees are currently due. However, in the event that any additional
fees or charges are required at this time in connection with the application, they may be charged

to applicants' Deposit Account No. 07-0832.

Respectfully submitted,
By:  /Ronald Kolczynski/

Ronald Kolczynski, Attorney for Applicants
Registration No.: 57,177

Thomson Licensing LLC
Patent Operations

4 Research Way, 3" Floor
Princeton, NJ 08540
(609) 734-6870

Dated: Aug 3, 2015
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DETAILED ACTION

1. This Office Action is a response to an application filed on 04/06/2015, in which

claims 1-23 are pending and ready for examination.

Notice of Pre-AlA or AlA Status

2. The present application is being examined under the pre-AlA first to invent

provisions.

Response to Arguments

3. Applicant's arguments filed 08/03/2015 have been fully considered but they are

not persuasive.

4. Applicant argues with respects to claims 1, 2, 12, 13, and 23 as follows:
a. The combination of Guo and Lin does not disclose “wherein partition type
refers to the size and number of partitions within a macroblock."
b. None of the cited references, either taken singly or in any combination,
teach or suggest the limitation of: "wherein a particular chroma partition type for
coding the block is determined from the multiple partition types independently
from luma partition type".

5. However, examiner respectfully disagrees with the arguments.
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6.

a. Guo discloses different size blocks within a macroblock of luma or chroma
coded blocks (see Fig. 12-15 and paragraph and 41-43, 4x4, 8x8, and 16x16
blocks are supported).

b. Guo discloses a luma and chroma mode decision process to obtain the
best predicted mode for coding a block of video data (see Guo, paragraph 30).
The process of determining the best mode includes a two-dimensional Hadamard
transformation to obtain coefficients to be summed for obtaining a best predicted
mode (see Gue, paragraph 2). On the other hand, Lin discloses that one or
more elements may indicate decisions for coding/decoding coefficient data (e.g.,
which macroblocks in the picture use AC prediction for their blocks, which VLC
table to use for AC coefficients in luma intra-coded blocks in an |-picture, or
which VLC table to use for AC coefficients in chroma intra-coded blocks in an I-
picture) (see Lin, paragraph 137). Furthermore, Lin teaches that there are two
groups of four different coding sets used in the decoding process of the blocks
and one of the four sets is used for luma intra coded blocks and one of a different
set is used for coding the chroma intra coded blocks. These coding set include
coefficients that are applied to the coded blocks for decoding and reconstructing
the luma and chroma blocks (see Lin, paragraph 172). Please note that each
coding set uses different table and the sets are independent of each other.

Since the apparatus and method disclosed by the applicant is taught by the prior

arts, all pending claims remain rejected.
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Claim Rejections - 35 USC § 103

The following is a quotation of pre-AlA 35 U.S.C. 103(a) which forms the basis

for all obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described
as set forth in section 102 of this title, if the differences between the subject matter sought to
be patented and the prior art are such that the subject matter as a whole would have been
obvious at the time the invention was made to a person having ordinary skill in the art to which
said subject matter pertains. Patentability shall not be negatived by the manner in which the
invention was made.

7. Claims 1-23 is rejected under pre-AlA 35 U.S.C. 103(a) as being unpatentable

over Guo (US 2008/0219350 A1) in view of Lin (2005/0053151 A1).

8. Regarding claim 1, Guo discloses: An apparatus (see Fig. 1), comprising:

an encoder (see paragraph 29) for encoding picture data for at least a block in a
picture (see paragraph 29-30, the process is performed on macroblock-by-
macroblock bases), wherein multiple partition types are supported for intra chroma
coding of the block, the multiple partition types including a set of chroma partition types
and a set of luma partition types (see paragraph 30-31, discloses intra coding of 3
different macroblock types (intra 4x4 macroblocks, intra 16x16 macroblocks, and
chroma macroblocks). Also, see Fig. 12-15, different size block within a
macroblock are being read on multiple partition types. In addition, in paragraph
43, Guo discloses that chroma macroblocks are divided into different color
elements during the coding process), and wherein partition type refers to the size

and number of partitions within a macroblock (see Fig. 14 and 15 and paragraph 43).
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Guo does not disclose: wherein a particular chroma partition type for coding the
block is determined from the multiple partition types independently from luma partition
type.

However, Lin from the same or similar endeavor discloses: wherein a particular
chroma partition type for coding the block is determined from the multiple partition types
independently from luma partition type (see paragraph 172, for luma intra-coded
blocks, one of four coding sets are used and for chroma intra-coded blocks, one
of a different four coding sets is used. Therefore, the set used for luma blocks is
independent from the chroma blocks).

It would have been obvious to the person of ordinary skill in the art at the time of
the invention to determine “a particular chroma partition type for coding the block from
the multiple partition types independently from luma partition type” as taught by Lin in
the encoder taught by Guo to improve compression efficiency (see Lin, paragraph

172).

9. Regarding claim 2, the combination of Guo and Lin discloses: In a video
encoder, a method, comprising:

encoding picture data (see paragraph 29) for at least a block in a picture (see
paragraph 29-30, the process is performed on macroblock-by-macroblock bases),
wherein multiple partition types are supported for intra chroma coding of the block, the
multiple partition types including a set of chroma partition types and a set of luma

partition types (see paragraph 30-31, discloses intra coding of 3 different
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macroblock types (intra 4x4 macroblocks, intra 16x16 macroblocks, and chroma
macroblocks). Also, see Fig. 12-15, different size blocks within a macroblock are
being read on multiple partition types. In addition, in paragraph 43, Guo discloses
that chroma macroblocks are divided into different color elements during the
coding process), and wherein partition type refers to the size and number of partitions
within a macroblock (see Fig. 14 and 15 and paragraph 43).

Guo does not disclose: wherein a particular chroma partition type for coding the
block is determined from the multiple partition types independently from luma partition
type.

However, Lin from the same or similar endeavor discloses: wherein a particular
chroma partition type for coding the block is determined from the multiple partition types
independently from luma partition type (see paragraph 172, for luma intra-coded
blocks, one of four coding sets are used and for chroma intra-coded blocks, one
of a different four coding sets is used. Therefore, the set used for luma blocks is
independent from the chroma blocks).

It would have been obvious to the person of ordinary skill in the art at the time of
the invention to determine “a particular chroma partition type for coding the block from
the multiple partition types independently from luma partition type” as taught by Lin in
the encoder taught by Guo to improve compression efficiency (see Lin, paragraph

172).
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10. Regarding claim 3, the combination of Guo and Lin discloses: The method of
claim 2, wherein a particular chroma partition type for coding the block is determined
from the set of chroma partition types responsive to a luma partition type utilized to code
the block or one or more neighboring blocks, the luma partition type being included in
the set of luma partition types (see Guo, Fig. 1 and paragraph 40-41, referring to Fig.
1, chroma mode is selected based on the Luma mode and as mentioned in

paragraph 40, luma mode is selected by searching the neighboring blocks).

11.  Regarding claim 4, the combination of Guo and Lin discloses: The method of
claim 3, wherein for the particular chroma partition type, a largest-size available
transform matching the particular chroma partition type is selected from a set of
transforms (see Guo, paragraph 2, 41 and 43, a Hadamard transformation is
performed [41] on the macroblocks and the macroblocks are divided into 4x4
blocks. The chroma blocks are selected 4x4 as well. According to the
specification of this application, Hadamard transformation is used to determine

the transform size).

12.  Regarding claim 5, the combination of Guo and Lin discloses: The method of
claim 3, wherein from among a particular luma partition type and a particular chroma
partition type selected to code the block only the particular luma partition type is
signaled, the particular luma partition type being selected from the set of luma partition

types and the particular chroma partition type being selected from the set of chroma
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partition types (see Guo, paragraph 41, only luma blocks are used to obtain the

best prediction mode).

13.  Regarding claim 6, the combination of Guo and Lin discloses: The method of
claim 5, wherein the particular luma partition type is absolutely coded or differentially

coded from one or more neighboring blocks (see Gou, paragraph 41).

14.  Regarding claim 7, the combination of Guo and Lin discloses: The method of
claim 2, wherein a particular chroma partition type used to code the block is determined
independently from a particular luma partition type used to code the block (see Lin,
paragraph 172), the particular chroma partition type being determined from the set of
chroma partition types and the particular luma partition type being determined from the
set of luma partition types (see Guo, paragraph 43).

See claim 2 for motivation.

15.  Regarding claim 8, the combination of Guo and Lin discloses: The method of
claim 7, wherein the particular chroma partition type and the particular luma partition
types are both signaled (see Lin, paragraph 172, last 3 lines, and paragraph 25).

See claim 2 for motivation.

16. Regarding claim 9, the combination of Guo and Lin discloses: The method of

claim 8, wherein the particular luma partition type and the particular chroma partition

0354



Application/Control Number: 13/389,872 Page 9
Art Unit: 2483

type are absolutely coded or differentially coded (see Lin, paragraph 84) from one or
more neighboring blocks (see Gou, paragraph 37).

See claim 2 for motivation.

17.  Regarding claim 10, the combination of Guo and Lin discloses: The method of
claim 8, wherein the particular chroma partition type is differentially coded from the

particular luma partition type (see Guo, Fig. 1).

18.  Regarding claim 11, the combination of Guo and Lin discloses: The method of
claim 2, wherein a chroma entropy coding engine used to code the block is different
from a luma entropy ceding engine used to code the block (see Lin, paragraph 172
and Fig. 12A-12B, different coding sets are used for luma and chroma blocks and
they are signaled separately).

See claim 2 for motivation.

19. Regarding claim 12, Guo discloses: An apparatus, comprising:

a decoder (see paragraph 37) for decoding picture data for at least a block in a
picture (see paragraph 37, the process is performed on macroblock-by-
macroblock bases), wherein multiple partition types are supported for intra chroma
decoding of the block, the multiple partition types including a set of chroma partition
types and a set of luma partition types (see paragraph 30-31, discloses intra coding

of 3 different macroblock types (intra 4x4 macroblocks, intra 16x16 macroblocks,
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and chroma macroblocks). See Fig. 12-15, different size blocks within a
macroblock are being read on multiple partition types. In addition, in paragraph
43, Guo discloses that chroma macroblocks are divided into different color
elements during the coding process), and wherein partition type refers to the size
and number of partitions within a macroblock (see Fig. 14 and 15 and paragraph 43).

Guo does not disclose: wherein a particular chroma partition type for coding the
block is determined from the multiple partition types independently from luma partition
type.

However, Lin from the same or similar endeavor discloses: wherein a particular
chroma partition type for coding the block is determined from the multiple partition types
independently from luma partition type (see paragraph 172, for luma intra-coded
blocks, one of four coding sets are used and for chroma intra-coded blocks, one
of a different four coding sets is used. Therefore, the set used for luma blocks is
independent from the chroma blocks).

It would have been obvious to the person of ordinary skill in the art at the time of
the invention to determine “a particular chroma partition type for coding the block from
the multiple partition types independently from luma partition type” as taught by Lin in
the encoder taught by Guo to improve compression efficiency (see Lin, paragraph

172).

20. Regarding claim 13, Guo discloses: In a video decoder, a method, comprising:
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decoding picture data (see paragraph 37) for at least a block in a picture,
wherein multiple partition types are supported for intra chroma decoding of the block,
the multiple partition types including a set of chroma partition types and a set of iuma
partition types (see paragraph 30-31, discloses intra coding of 3 different
macroblock types (intra 4x4 macroblocks, intra 16x16 macroblocks, and chroma
macroblocks). Also, see Fig. 12-15, different size blocks within a macroblock are
being read on multiple partition types. In addition, in paragraph 43, Guo discloses
that chroma macroblocks are divided into different color elements during the
coding process), and wherein partition type refers to the size and number of partitions
within a macroblock (see Fig. 14 and 15 and paragraph 43).

Guo does not disclose: wherein a particular chroma partition type for coding the
block is determined from the multiple partition types independently from luma partition
type.

However, Lin from the same or similar endeavor discloses: wherein a particular
chroma partition type for coding the block is determined from the multiple partition types
independently from luma partition type (see paragraph 172, for luma intra-coded
blocks, one of four coding sets are used and for chroma intra-coded blocks, one
of a different four coding sets is used. Therefore, the set used for luma blocks is
independent from the chroma blocks).

It would have been obvious to the person of ordinary skill in the art at the time of
the invention to determine “a particular chroma partition type for coding the block from

the multiple partition types independently from luma partition type” as taught by Lin in
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the encoder taught by Guo to improve compression efficiency (see Lin, paragraph

172).

21. Regarding claim 14, the combination of Guo and Lin discloses: The method of
claim 13, wherein a particular chroma partition type for decoding the block is determined
from the set of chroma partition types responsive to a luma partition type utilized to
decode the block or one or more neighboring blocks, the luma partition type being
included in the set of luma partition types (see Guo, Fig. 1 and paragraph 40-41,
referring to Fig. 1, chroma mode is selected based on the Luma mode and as
mentioned in paragraph 40, luma mode is selected by searching the neighboring

blocks).

22. Regarding claim 15, the combination of Guo and Lin discloses: The method of
claim 14, wherein for the particular chroma partition type, a largest-size available
transform matching the particular chroma partition type is selected from a set of
transforms (see Guo, paragraph 2, 41 and 43, a Hadamard transformation is
performed [41] on the macroblocks and the macroblocks are divided into 4x4
blocks. The chroma blocks are selected 4x4 as well. According to the
specification of this application, Hadamard transformation is used to determine

the transform size).
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23.  Regarding claim 16, the combination of Guo and Lin discloses: The method of
claim 14, wherein from among a particular luma partition type and a particular chroma
partition type selected to code the block only information indicating the particular luma
partition type is received from a corresponding encoder for use in decoding the block,
the particular luma partition type being selected from the set of luma partition types and
the particular chroma partition type being selected from the set of chroma partition types
(see Guo, paragraph 41, only luma blocks are used to obtain the best prediction

mode).

24. Regarding claim 17, the combination of Guo and Lin discloses: The method of
claim 16, wherein the particular luma partition type is absolutely decoded or differentially

decoded from one or more neighboring blocks (see Gou, paragraph 41).

25. Regarding claim 18, the combination of Guo and Lin discloses: The method of
claim 13, wherein a particular chroma partition type used to code the block is
determined independently from a particular luma partition type used to code the block
(see Lin, paragraph 172), the particular chroma partition type being determined from
the set of chroma partition types and the particular iuma partition type being determined

from the set of luma partition types (see Guo, paragraph 43).

26. Regarding claim 19, the combination of Guo and Lin discloses: The method of

claim 18, wherein information indicating both the particular chroma partition type and
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the particular luma partition types is received from a corresponding encoder for use in
decoding the block (see Lin, paragraph 172, last 3 lines, and paragraph 25).

See claim 13 for motivation.

27. Regarding claim 20, the combination of Guo and Lin discloses: The method of
claim 19, wherein the particular luma partition type and the particular chroma partition
type are absolutely decoded or differentially decoded (see Lin, paragraph 91) from one
or more neighboring blocks (see Gou, paragraph 37).

See claim 13 for motivation.

28. Regarding claim 21, the combination of Guo and Lin discloses: The method of
claim 19, wherein the particular chroma partition type is differentially decoded from the

particular luma partition type (see Guo, Fig. 1).

29. Regarding claim 22, the combination of Guo and Lin discloses: The method of
claim 13, wherein a chroma entropy decoding engine used to decode the block is
different from a luma entropy decoding engine used to decode the block (see Lin,
paragraph 172 and Fig. 12A-12B, different coding sets are used for luma and
chroma blocks and they are signaled separately).

See claim 13 for motivation.
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30. Regarding claim 23, Guo discloses: picture data encoded (see paragraph 29)
for at least a block in a picture, wherein multiple partition types are supported for intra
chroma coding of the block, the multiple partition types including a set of chroma
partition types and a set of luma partition types (see paragraph 30-31, discloses intra
coding of 3 different macroblock types (intra 4x4 macroblocks, intra 16x16
macroblocks, and chroma macroblocks). Also, see Fig. 12-15, different size
blocks within a macroblock are being read on multiple partition types. In addition,
in paragraph 43, Guo discloses that chroma macroblocks are divided into
different color elements during the coding process), and wherein partition type
refers to the size and number of partitions within a macroblock (see Fig. 14 and 15 and
paragraph 43).

Guo does not disclose: A computer-readable storage media having video signal
data encoded thereupon,

wherein a particular chroma partition type for coding the block is determined from
the multiple partition types independently from luma partition type.

However, Lin from the same or similar endeavor discloses: A computer-readable
storage media having video signal data encoded thereupon (see Lin, paragraph 64-
65),

wherein a particular chroma partition type for coding the block is determined from
the multiple partition types independently from luma partition type (see paragraph 172,

for luma intra-coded blocks, one of four coding sets are used and for chroma
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intra-coded blocks, one of a different four coding sets is used. Therefore, the set
used for luma blocks is independent from the chroma blocks).

It would have been obvious to the person of ordinary skill in the art at the time of
the invention to determine “a particular chroma partition type for coding the block from
the multiple partition types independently from luma partition type” as taught by Lin in
the encoder taught by Guo to execute the computer-executable instructions in a
computing environment on a target real or virtual processor (see Lin, paragraph 65)

and improve compression efficiency (see Lin, paragraph 172).

Conclusion

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time
policy as set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within
TWO MONTHS of the mailing date of this final action and the advisory action is not
mailed until after the end of the THREE-MONTH shortened statutory period, then the
shortened statutory period will expire on the date the advisory action is mailed, and any
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of
the advisory action. In no event, however, will the statutory period for reply expire later

than SIX MONTHS from the mailing date of this final action.
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Any inquiry concerning this communication or earlier communications from the
examiner should be directed to MARYAM NASRI whose telephone number is (571)270-
7158. The examiner can normally be reached on Mon-Thr SAM-6PM.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Joe Ustaris can be reached on (571)272-3963. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/MARYAM NASRI/
Examiner, Art Unit 2483

/BEHROOZ SENFI/
Primary Examiner, Art Unit 2482
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CUSTOMER NO.: 24498 Attorney Docket: PU090108
Serial No.: 13/389,872

Office Action dated: September 8, 2015

Response: January 8, 2016 with Request for Continued Examination

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: Qian Xu et al.

Serial No.:  13/389,872 Examiner: Nasri, Maryam

Filed: February 10, 2012

For: METHODS AND APPARATUS FOR
IMPROVED INTRA CHROMA ENCODING | Group Art: 2483
AND DECODING

AMENDMENT UNDER 37 C.F.R. §1.114

Mail Stop RCE
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Sir:
Please enter and consider the following amendments and remarks. This response includes

a Request for Continued Examination.

Amendments to, and Listing of, the Claims begins on page 2 of this paper.

Remarks/Arguments begin on page 7 of this paper.
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Amendments to. and Listing of, the Claims

This listing of claims will replace all prior versions, and listings, of claims in the

application:

1. (Currently Amended) An apparatus, comprising:
an encoder for encoding picture data for at least a block in a picture, wherein multiple
partition types are supported for intra chroma coding of the block, the multiple partition types

including a set of chroma partition types and a set of luma partition types, the set of chroma

partition types being different than the set of luma partition types, and wherein a particular

chroma partition type for coding the block is determined from the multiple partition types
independently from luma partition type, and wherein partition type refers to the size and number

of partitions within a macroblock, wherein said encoder selects the best luma mode, selects the

best luma partition and luma mode, setting best chroma partition based on best luma partition,

selects a best chroma mode and encoding luma partion, luma mode and chroma mode.

2. (Currently Amended) In a video encoder, a method, comprising:
encoding picture data for at least a block in a picture, wherein multiple partition types are
supported for intra chroma coding of the block, the multiple partition types including a set of

chroma partition types and a set of luma partition types, the set of chroma partition types being

different than the set of luma partition types. and wherein a particular chroma partition type for

coding the block is determined from the multiple partition types independently from luma
partition type, and wherein partition type refers to the size and number of partitions within a
macroblock;

parsing a luma partition;

setting a chroma partition:

parsing a luma mode, parsing a chroma mode, and

decoding a superblock.
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3. (Previously Presented) The method of claim 2, wherein a particular chroma
partition type for coding the block is determined from the set of chroma partition types
responsive to a luma partition type utilized to code the block or one or more neighboring blocks,

the luma partition type being included in the set of luma partition types.

4. (Original) The method of claim 3, wherein for the particular chroma partition
type, a largest-size available transform matching the particular chroma partition type is selected

from a set of transforms.

5. (Previously Presented) The method of claim 3, wherein from among a particular
luma partition type and a particular chroma partition type selected to code the block only the
particular luma partition type is signaled, the particular luma partition type being selected from
the set of luma partition types and the particular chroma partition type being selected from the set

of chroma partition types.

6. (Previously Presented) The method of claim 5, wherein the particular luma

partition type is absolutely coded or differentially coded from one or more neighboring blocks.

7. (Previously Presented) The method of claim 2, wherein a particular chroma
partition type used to code the block is determined independently from a particular luma partition
type used to code the block, the particular chroma partition type being determined from the set of
chroma partition types and the particular luma partition type being determined from the set of

luma partition types.

8. (Previously Presented) The method of claim 7, wherein the particular chroma

partition type and the particular luma partition types are both signaled.
9. (Previously Presented) The method of claim 8, wherein the particular luma

partition type and the particular chroma partition type are absolutely coded or differentially

coded from one or more neighboring blocks.
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10. (Previously Presented) The method of claim 8, wherein the particular chroma

partition type is differentially coded from the particular luma partition type.

11. (Original) The method of claim 2, wherein a chroma entropy coding engine used

to code the block is different from a luma entropy coding engine used to code the block.

12. (Currently Amended) An apparatus, comprising:
a decoder for decoding picture data for at least a block in a picture, wherein multiple
partition types are supported for intra chroma decoding of the block, the multiple partition types

including a set of chroma partition types and a set of luma partition types, the set of chroma

partition types being different than the set of luma partition types, and wherein a particular

chroma partition type for coding the block is determined from the multiple partition types
independently from luma partition type, and wherein partition type refers to the size and number
of partitions within a macroblock; and

an intra prediction module comprising multi-partition support for chroma decoding

configured to perform parsing a luma partition, setting a chroma partition, parsing a luma mode,

parsing a chroma mode, and decoding a superblock.

13. (Currently Amended) In a video decoder, a method, comprising:
decoding picture data for at least a block in a picture, wherein multiple partition types are
supported for intra chroma decoding of the block, the multiple partition types including a set of

chroma partition types and a set of luma partition types, the set of chroma partition types being

different than the set of luma partition types, and wherein a particular chroma partition type for

coding the block is determined from the multiple partition types independently from luma
partition type, and wherein partition type refers to the size and number of partitions within a
macroblock;

parsing a luma partition;

setting a chroma partition:

parsing a luma mode, parsing a chroma mode, and
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decoding a superblock.

14. (Previously Presented) The method of claim 13, wherein a particular chroma
partition type for decoding the block is determined from the set of chroma partition types
responsive to a luma partition type utilized to decode the block or one or more neighboring

blocks, the luma partition type being included in the set of luma partition types.

15. (Original) The method of claim 14, wherein for the particular chroma partition
type, a largest-size available transform matching the particular chroma partition type is selected

from a set of transforms.

16. (Previously Presented) The method of claim 14, wherein from among a particular
luma partition type and a particular chroma partition type selected to code the block only
information indicating the particular luma partition type is received from a corresponding
encoder for use in decoding the block, the particular luma partition type being selected from the
set of luma partition types and the particular chroma partition type being selected from the set of

chroma partition types.

17. (Previously Presented) The method of claim 16, wherein the particular luma

partition type is absolutely decoded or differentially decoded from one or more neighboring

blocks.

18. (Previously Presented) The method of claim 13, wherein a particular chroma
partition type used to code the block is determined independently from a particular luma partition
type used to code the block, the particular chroma partition type being determined from the set of
chroma partition types and the particular luma partition type being determined from the set of

luma partition types.
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19. (Previously Presented) The method of claim 18, wherein information indicating
both the particular chroma partition type and the particular luma partition types is received from

a corresponding encoder for use in decoding the block.

20. (Previously Presented) The method of claim 19, wherein the particular luma
partition type and the particular chroma partition type are absolutely decoded or differentially

decoded from one or more neighboring blocks.

21. (Previously Presented) The method of claim 19, wherein the particular chroma

partition type is differentially decoded from the particular luma partition type.

22. (Original) The method of claim 13, wherein a chroma entropy decoding engine
used to decode the block is different from a luma entropy decoding engine used to decode the

block.

23. (Currently Amended) A non-transitory computer-readable storage media having
video signal data encoded thereupon, comprising:
picture data encoded for at least a block in a picture, wherein multiple partition types are

supported for intra chroma coding of the block, the multiple partition types including a set of

chroma partition types and a set of luma partition types, the set of chroma partition types being

different than the set of luma partition types. and wherein a particular chroma partition type for

coding the block is determined from the multiple partition types independently from luma
partition type, and wherein partition type refers to the size and number of partitions within a

macroblock and, wherein an encoder has selected a best luma mode, a best luma partition and a

best luma mode, has set a best chroma partition based on best luma partition, and has selected a

best chroma mode and has encoded luma partition, luma mode and chroma mode.
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CUSTOMER NO.: 24498 Attorney Docket: PU090108
Serial No.: 13/389,872

Office Action dated: September 8, 2015

Response: January 8, 2016 with Request for Continued Examination

REMARKS
This communication is being submitted in response to the Final Office Action mailed
September 8, 2015, for which a shortened statutory period of three months ending December 8§,
2015 was set and for which a Request for Continued Examination under 37 C.F.R. 1.114 is being
submitted and a one month extension is requested. The Final Office Action has been reviewed and
carefully considered. The claims have been amended. No new matter has been added.
Reconsideration of the prior rejections in light of the timely filing of the instant amendments and

remarks is respectfully requested. Please charge any necessary fees to deposit account 07-0832.

Claims 1-23 are pending.

Rejection of Claims 1-23 under 35 U.S.C. §103

Claims 1-23 stand rejected under 35 U.S.C. §103(a) as being unpatentable over U.S. Pat.
App. Pub. No 2008/0219350 to Guo (hereinafter “Guo”) in view of U.S. Pat. App. Pub. No.
2005/0053151 to Lin (hereinafter “Lin”). The rejection is respectfully traversed.

The independent claims currently pending are Claims 1, 2, 12, 13, and 23 and

have been amended. Claim 2 recites, inter alia, “the set of chroma partition types being different

than the set of luma partition types. and wherein a particular chroma partition type for coding the

block is determined from the multiple partition types independently from luma partition type,
and wherein partition type refers to the size and number of partitions within a macroblock;

parsing a luma partition;

setting a chroma partition:

parsing a luma mode, parsing a chroma mode, and
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decoding a superblock.”

Claims 1, 12, 13 and 23 have been similarly amended.

It is respectfully asserted that none of the cited references, either taken singly or in any
combination, teach or suggest the limitations recited in the independent claims.

The Examiner has alleged that the present claims are unpatentable over Guo (US
2008/0219350 A1) in view of Lin (US 2005/0053151 A1l). In particular, the Examiner
cited paragraphs [0029] — [0031] of Guo as disclosing some limitations of Claims 1, 2,

12, 13, and 23, in particular that multiple partition types are supported for intra chroma
coding and that the multiple partition types includes a set of chroma partition types and a
set of luma partition types.

However, the Examiner has admitted that Guo fails to disclose a set of chroma partition
types being different than the set of luma partition types, and wherein a particular chroma
partition type for coding the block is determined from the multiple partition types independently
from luma partition type.

Applicant again respectfully disagrees with the Examiner’s reading of the cited
references.

The Examiner has stated in paragraph 8 of the instant Office Action that “Different
macroblock sizes are being read on multiple partition types” in Guo to disclose the limitation of
“multiple partition types.” Applicants respectfully disagree, and Applicant’s previous
amendments attempt to make this distinction clear. The amendments make clear that partition
type refers to the size and number of partitions within a macroblock, and not the sizes of
different macroblocks.

The Examiner has then used cited paragraph [0172] of Lin as disclosing “the set of
chroma partition types being different than the set of luma partition types.” The Examiner also
reasons that it would have been obvious to one of ordinary skill in the art at the time of the
invention that “a particular chroma partition type for coding the block is determined from the
multiple partition types independently from luma partition type” in view of Guo and Lin.
However, neither of the references discloses or suggests “a particular chroma partition type for

coding the block is determined from the multiple partition types independently from luma
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partition types and wherein partition type refers to the size and number of partitions within a
macroblock” and the steps of parsing a luma partition; setting a chroma partition; parsing a luma
mode, parsing a chroma mode, and decoding a superblock™ as in present amended claim 2.

Lin does not disclose a particular chroma partition type for coding the block is
determined from the multiple partition types independently from luma partition types and
wherein partition type refers to the size and number of partitions within a macroblock.

The Examiner has stated that “Lin teaches the decoding process of the blocks and
mentions that there are two groups of four different coding sets and one of the four sets is used
for luma intra coded blocks and one of a different (reads on ‘independently’) set is used for
coding the chroma intra coded blocks.” However, Applicant respectfully disagrees that
“different” reads on “independently”. For example, if one divides the alphabet into two groups,
one being letters A-J, and the other being the remaining letters, then the sets are different, but
they are not chosen independently because choosing the first set necessitates how the second set
will be determined, and the sets are therefore not independently determined.

And, as previously argued by Applicant, Lin discloses in paragraph [0172] that “A given
index signals a table (and AC coding set), depending on the value of PQINDEX (a picture level
quantizer-related element). A first picture-level element signals the coding set index for luma
blocks, and a second picture-level element signals the coding set index for chroma blocks.”
Although first and second elements signal the coding set index for luma and chroma blocks, they
depend on the same value, PQINDEX, because a given AC coding set is selected through
PQINDEX.

However, coding sets, as shown in Figures 12A and 12B and discussed in paragraph
[0172] of Lin, are not partition types. This is explained in paragraph [0168] of Lin: “the first
step in reconstructing the AC coefficients for an intra-coded block is to decode the run/level/last
triplets that represent the locations and quantized levels for each non-zero AC coefficient. A set
of tables and constants (termed an AC coding set) are used to decode the run, level, and last
values.”

Therefore, Lin describes coding sets as sets of tables and constants used to decode

run/level/last values of variable-length coded blocks. This is distinctly different than partition
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types for intra-chroma coding. This is made clear by the previous amendment, which recites
“wherein partition type refers to the size and number of partitions within a macroblock.”

The coding sets described in Lin are used to code and decode coefficients in a block by
giving run and level information, but not for partition types where partition types refer to size
and number of partitions within a macroblock. The fact that Lin does not discuss partitions or
variable-size transforms in the context of coding sets demonstrates that these concepts are
distinct.

Lin does not discuss or describe partition types at all, and there is no suggestion in Lin
that the chroma partition type is determined independently from the luma partition type.
Therefore, the cited references Guo and Lin, either taken singly or in combination, neither teach
nor suggest the features of the presently amended claims.

Additionally, neither Guo nor Lin teach or suggest the steps of parsing a luma partition;
setting a chroma partition; parsing a luma mode, parsing a chroma mode, and decoding a
superblock, or that an encoder selects the best luma mode, selects the best luma partition and
luma mode, setting best chroma partition based on best luma partition, selects a best chroma
mode and encoding luma partion, luma mode and chroma mode as in the amended claims 1 and
2.

Reconsideration of the rejections is respectfully requested.

In view of the foregoing, and the timely filing of the instant remarks, amendments, and the
filing of a Request for Continued Examination, Applicants respectfully request that the rejections of
the claims set forth in the Office Action of September 8, 2015 be withdrawn, that the pending
claims be allowed, and that the case proceed to early issuance of Letters Patent in due course.
Applicant would also welcome any discussion that the Examiner may wish to have to clarify the
foregoing arguments and amendments.

It is believed that fees for the Request for Continued Examination and one month
extension are currently due. However, in the event that any additional fees or charges are
required at this time in connection with the application, they may be charged to applicants'’

Deposit Account No. 07-0832.
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Respectfully submitted,
By: /Ronald Kolczynski/

Ronald Kolczynski, Attorney for Applicants
Registration No.: 57,177

Thomson Licensing LLC
Patent Operations

4 Research Way, 3" Floor
Princeton, NJ 08540
(609) 734-6870

Dated: January 8, 2016
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Application No. Applicant(s)
13/389,872 XU ET AL.

Office Action Summary Examiner Art Unit AIA (First Inventor to File)
MARYAM NASRI 2483 ,S\l‘g“‘s

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING DATE OF
THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status
1) Responsive to communication(s) filed on 01/08/2016.
[] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon ____.
2a)[] This action is FINAL. 2b)[X] This action is non-final.

3)[] An election was made by the applicant in response to a restriction requirement set forth during the interview on
___ ;therestriction requirement and election have been incorporated into this action.

4)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5[ Claim(s) 1-23 is/are pending in the application.

5a) Of the above claim(s) is/are withdrawn from consideration.
6)[] Claim(s) is/are allowed.
7)X Claim(s) 1-23 is/are rejected.
8)[] Claim(s) is/are objected to.
9] Claim(s) are subject to restriction and/or election requirement.

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see
hitp/hwww usplo gov/patents/init_events/peh/indax.jsp or send an inquiry to PPHieaedback@uspio.qoy.

Application Papers
10)[] The specification is objected to by the Examiner.
11)[] The drawing(s) filed on is/are: a)[_] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119
12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)J Al b)[] Some** ¢)[] None of the:
1.[] Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
** See the attached detailed Office action for a list of the certified copies not received.
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1) IZI Notice of References Cited (PTO-892) 3) |:| Interview Summary (PTO-413)
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DETAILED ACTION

1. This Office Action is a response to an application filed on 01/08/2016, in which

claims 1-23 are pending and ready for examination.

Notice of Pre-AlA or AIA Status

2. The present application is being examined under the pre-AlA first to invent

provisions.

Response to Arguments

3. Applicant’s arguments filed 01/08/2016 with respect to claims 1-23 have been

considered but are moot because the arguments do not apply to the references being

used in the current rejection.

Continued Examination Under 37 CFR 1.114

4. A request for continued examination under 37 CFR 1.114, including the fee set

forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this

application is eligible for continued examination under 37 CFR 1.114, and the fee set

forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action
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has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on

01/08/2016 has been entered.

Claim Objections

5. Claim 1 is objected to because of the following informalities:
Claim 1, last line: correct from “...encoding luma partion ...” to “...encoding luma

partition ....” Appropriate correction is required.

Claim Rejections - 35USC § 112

The following is a quotation of 35 U.S.C. 112(b):

(b) CONCLUSION.—The specification shall conclude with one or more claims particularly
pointing out and distinctly claiming the subject matter which the inventor or a joint inventor
regards as the invention.

The following is a quotation of 35 U.S.C. 112 (pre-AlA), second paragraph:
The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention.

6. Claims 1 and 23 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AlA),
second paragraph, as being indefinite for failing to particularly point out and distinctly
claim the subject matter which the inventor or a joint inventor, or for pre-AlA the

applicant regards as the invention. The limitations of “a particular chroma partition type

for coding the block is determined from the multiple partition types independently from

luma partition type” and “setting best chroma partition based on best luma partition" are

contradicting each other. Further clarification is required by the examiner.
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Claim Rejections - 35 USC § 103

The following is a quotation of pre-AlA 35 U.S.C. 103(a) which forms the basis

for all obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described
as set forth in section 102 of this title, if the differences between the subject matter sought to
be patented and the prior art are such that the subject matter as a whole would have been
obvious at the time the invention was made to a person having ordinary skill in the art to which
said subject matter pertains. Patentability shall not be negatived by the manner in which the
invention was made.

7. Claims 1-23 is rejected under pre-AlA 35 U.S.C. 103(a) as being unpatentable

over Wang (US 2007/0121728 A1) in view of Guo (US 2008/0219350 A1).

8. Regarding claim 1, Wang discloses: An apparatus, comprising:

an encoder for encoding (see paragraph 87) picture data for at least a block in a
picture (see paragraph 56 and 87), wherein multiple partition types are supported for
intra chroma coding of the block (see paragraph 11, partitions can have 7 different
sizes, and paragraph 77, chroma block sizes up to 16x16), the multiple partition
types including a set of chroma partition types and a set of luma partition types (see
paragraph 13), the set of chroma partition types being different than the set of luma
partition types (see paragraph 13, luma and chroma partition sizes are different),
and wherein a particular chroma partition type for coding the block is determined from
the multiple partition types independently from luma partition type (see paragraph 77

and claim 6, original block size compensation processing for chroma up to block
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sizes of 16x16), and wherein partition type refers to the size and number of partitions
within a macroblock (see paragraph 11, partitions can have 7 different sizes and
paragraph 13, size and nhumber of chroma blocks varies in different formats),
setting best chroma partition based on best luma partition (see paragraph 125, real
chroma blocks should be half of luma block) and encoding luma partition, luma
mode and chroma mode (see paragraph 211, bit-stream of intra coded macroblock
has the following information: macroblock type, luma prediction mode, chroma
prediction mode).

Wang does not disclose: wherein said encoder selects the best luma mode,
selects the best luma partition and luma mode, selects a best chroma mode.

However, Guo from the same or similar endeavor discloses: wherein said
encoder selects the best luma mode (see Guo, paragraph 41), selects the best luma
partition and luma mode (see Guo, paragraph 30, best mode for luma partitions 4x4
and 16x16 is determined), selects a best chroma mode (see Guo, paragraph 34), and
encoding luma partition, luma mode and chroma mode (see Guo, Fig. 1).

It would have been obvious to the person of ordinary skill in the art at the time of
the invention to have an “encoder selects the best luma mode, selects the best luma
partition and luma mode, selects a best chroma mode” as taught by Guo in the encoder
taught by Wang to reduce calculations on obtaining predicted modes and to improve
coding efficiencies, where a low-cost hardware is practiced with a high efficiency, a high

picture quality and a low power consumption (see Guo, paragraph 6).
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9. Regarding claim 2, Wang discloses: In a video encoder (see paragraph 87), a
method, comprising:

encoding picture data for at least a block in a picture (see paragraph 56 and
87), wherein multiple partition types are supported for intra chroma coding of the block
(see paragraph 11, partitions can have 7 different sizes, and paragraph 77,
chroma block sizes up to 16x16), the multiple partition types including a set of chroma
partition types and a set of luma partition types (see paragraph 13), the set of chroma
partition types being different than the set of luma partition types (see paragraph 13,
luma and chroma partition sizes are different), and wherein a particular chroma
partition type for coding the block is determined from the multiple partition types
independently from luma partition type (see paragraph 77 and claim 6, original block
size compensation processing for chroma up to block sizes of 16x16), and
wherein partition type refers to the size and number of partitions within a macroblock
(see paragraph 11, partitions can have 7 different sizes and paragraph 13, size
and number of chroma blocks varies in different formats);

setting a chroma partition (see paragraph 77 and claim 6, original block size
compensation processing for chroma up to block sizes of 16x16);

parsing a luma mode, parsing a chroma mode (see paragraph 211, bit-stream
of intra coded macroblock has the following information: macroblock type, luma
prediction mode, chroma prediction mode), and

decoding a superblock (see paragraph 86).

Wang does not explicitly disclose: parsing a luma partition.
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However, Guo from the same or similar endeavor discloses: parsing a luma
partition (see Guo, paragraph 41, the 16x16 luma block is divided into 16 4x4
blocks).

It would have been obvious to the person of ordinary skill in the art at the time of
the invention to “parse a luma partition” as taught by Guo in the encoder taught by
Wang to reduce calculations on obtaining predicted modes and to improve coding
efficiencies, where a low-cost hardware is practiced with a high efficiency, a high picture

quality and a low power consumption (see Guo, paragraph 6).

10. Regarding claim 3, the combination of Guo and Lin discloses: The method of
claim 2, wherein a particular chroma partition type for coding the block is determined
from the set of chroma partition types responsive to a luma partition type utilized to code
the block or one or more neighboring blocks, the luma partition type being included in
the set of luma partition types (see Guo, Fig. 1 and paragraph 40-41, referring to Fig.
1, chroma mode is selected based on the Luma mode and as mentioned in

paragraph 40, luma mode is selected by searching the neighboring blocks).

11.  Regarding claim 4, the combination of Guo and Lin discloses: The method of
claim 3, wherein for the particular chroma partition type, a largest-size available
transform matching the particular chroma partition type is selected from a set of
transforms (see Guo, paragraph 2, 41 and 43, a Hadamard transformation is

performed [41] on the macroblocks and the macroblocks are divided into 4x4
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blocks. The chroma blocks are selected 4x4 as well. According to the
specification of this application, Hadamard transformation is used to determine

the transform size).

12.  Regarding claim 5, the combination of Guo and Lin discloses: The method of
claim 3, wherein from among a particular luma partition type and a particular chroma
partition type selected to code the block only the particular luma partition type is
signaled (see Guo, paragraph 41, only luma blocks are used to obtain the best
prediction mode), the particular luma partition type being selected from the set of luma
partition types and the particular chroma partition type being selected from the set of
chroma partition types (see Wang, paragraph 14 and 54, selecting color format.
Also see paragraph 11, partitions can have 7 different sizes, and paragraph 77,

chroma block sizes up to 16x16).

13.  Regarding claim 6, the combination of Guo and Lin discloses: The method of
claim 5, wherein the particular luma partition type is absolutely coded or differentially

coded from one or more neighboring blocks (see Gou, paragraph 41).

14.  Regarding claim 7, the combination of Guo and Lin discloses: The method of
claim 2, wherein a particular chroma partition type used to code the block is determined
independently from a particular luma partition type used to code the block (see Wang,

paragraph 77 and claim 6, original block size compensation processing for
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chroma up to block sizes of 16x16), the particular chroma partition type being
determined from the set of chroma partition types and the particular luma partition type

being determined from the set of luma partition types (see Guo, paragraph 43).

15.  Regarding claim 8, the combination of Guo and Lin discloses: The method of
claim 7, wherein the particular chroma partition type and the particular luma partition
types are both signaled (see Wang, paragraph 211, bit-stream of intra coded
macroblock has the following information: macroblock type, luma prediction

mode, chroma prediction mode).

16. Regarding claim 9, the combination of Guo and Lin discloses: The method of
claim 8, wherein the particular luma partition type and the particular chroma partition
type are absolutely coded or differentially coded from one or more neighboring blocks

(see Gou, paragraph 37).

17.  Regarding claim 10, the combination of Guo and Lin discloses: The method of

claim 8, wherein the particular chroma partition type is differentially coded from the

particular luma partition type (see Guo, Fig. 1).

18.  Regarding claim 11, the combination of Guo and Lin discloses: The method of

claim 2, wherein a chroma entropy coding engine used to code the block is different
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from a luma entropy ceding engine used to code the block (see Guo, paragraph 2,

coding system has a luma coding and a chroma coding).

19. Regarding claim 12, claim 12 is drawn to an apparatus having limitations similar
to the method claimed in claim 2 treated in the above rejections. Therefore, method
claims 12 correspond to apparatus and method claim 2 and are rejected for the same
reasons of anticipation as used above. Furthermore, Wang discloses a decoder (see

Wang, paragraph 87).

20. Regarding claim 13, claim 13 is drawn to a method having limitations similar to
the method claimed in claim 2 treated in the above rejections. Therefore, method
claims 13 correspond to apparatus and method claim 2 and are rejected for the same
reasons of anticipation as used above. Furthermore, Wang discloses a decoder (see

Wang, paragraph 87).

21. Regarding claims 14 and 15, claims 14 and15 are drawn to a method having
limitations similar to the method claimed in claims 3 and 4 treated in the above
rejections. Therefore, method claims 14 and 15 correspond to apparatus and method

claims 3 and 4 and are rejected for the same reasons of anticipation as used above.

22. Regarding claim 16, the combination of Guo and Lin discloses: The method of

claim 14, wherein from among a particular luma partition type and a particular chroma
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partition type selected to code the block only information indicating the particular luma
partition type is received from a corresponding encoder for use in decoding the block
(see Guo, paragraph 41, only luma blocks are used to obtain the best prediction
mode, also see Wang, paragraph 129), the particular luma partition type being
selected from the set of luma partition types and the particular chroma partition type
being selected from the set of chroma partition types (see Wang, paragraph 14 and
54, selecting color format. Also see paragraph 11, partitions can have 7 different

sizes, and paragraph 77, chroma block sizes up to 16x16).

23. Regarding claims 17 and 18, claims 17 and 18 are drawn to a method having
limitations similar to the method claimed in claims 6 and 7 treated in the above
rejections. Therefore, method claims 17 and 18 correspond to apparatus and method

claims 6 and 7 and are rejected for the same reasons of anticipation as used above.

24.  Regarding claim 19, the combination of Guo and Lin discloses: The method of
claim 18, wherein information indicating both the particular chroma partition type and
the particular luma partition types is received from a corresponding encoder for use in

decoding the block (see Wang, paragraph 129).

25. Regarding claims 20-22, claims 20-22 are drawn to a method having limitations

similar to the method claimed in claims 9-11 treated in the above rejections. Therefore,
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method claims 20-22 correspond to apparatus and method claims 9-11 and are rejected

for the same reasons of anticipation as used above.

26. Regarding claim 23, claim 23 is drawn to a computer readable storage medium
having limitations similar to the apparatus claimed in claim 1 treated in the above
rejections. Therefore, computer readable storage medium claim 23 corresponds to

apparatus claim 1 and is rejected for the same reasons of anticipation as used above.

Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to MARYAM NASRI whose telephone number is (571)270-
7158. The examiner can normally be reached on Mon-Thr SAM-6PM.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Joe Ustaris can be reached on (571) 272-7383. The fax phone number for

the organization where this application or proceeding is assigned is 571-273-8300.
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Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/MARYAM NASRI/
Examiner, Art Unit 2483

/BEHROOZ SENFI/
Primary Examiner, Art Unit 2482
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: Qian Xu et al.

Serial No.:  13/389,872 Examiner: Nasri, Maryam

Filed: February 10, 2012

For: METHODS AND APPARATUS FOR
IMPROVED INTRA CHROMA ENCODING | Group Art: 2483
AND DECODING

AMENDMENT UNDER 37 C.F.R. §1.111

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Sir:
Please enter and consider the following amendments and remarks.

Amendments to, and Listing of, the Claims begins on page 2 of this paper.

Remarks/Arguments begin on page 7 of this paper.
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Amendments to. and Listing of, the Claims

This listing of claims will replace all prior versions, and listings, of claims in the

application:

1. (Currently Amended) An apparatus, comprising:

an encoder for encoding picture data for at least a block in a picture, wherein multiple
partition types are supported for intra chroma coding of the block, the multiple partition types
including a set of chroma partition types and a set of luma partition types, the set of chroma
partition types being different than the set of luma partition types, and wherein a particular
chroma partition type for coding the block is determined from the multiple partition types

independently within a macroblock from luma partition type, and wherein partition type refers to

the size and number of partitions within a macroblock, wherein said encoder selects the best
luma-medeseleets-the-best luma partition and luma mode, selecting setting best chroma partition
based-on-bestlomapartitionsseleetsa and best chroma mode and encoding luma partition type,

luma mode and chroma mode.

2. (Currently Amended) In a video encoder, a method, comprising:

encoding picture data for at least a block in a picture, wherein multiple partition types are
supported for intra chroma coding of the block, the multiple partition types including a set of
chroma partition types and a set of luma partition types, the set of chroma partition types being
different than the set of luma partition types, and wherein a particular chroma partition type for
coding the block is determined from the multiple partition types independently within a
macroblock from luma partition type, and wherein partition type refers to the size and number of
partitions within a macroblock;

parsing a luma partition;

setting a chroma partition;

parsing a luma mode, parsing a chroma mode, and

decoding a superblock.
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3. (Previously Presented) The method of claim 2, wherein a particular chroma
partition type for coding the block is determined from the set of chroma partition types
responsive to a luma partition type utilized to code the block or one or more neighboring blocks,

the luma partition type being included in the set of luma partition types.

4. (Original) The method of claim 3, wherein for the particular chroma partition
type, a largest-size available transform matching the particular chroma partition type is selected

from a set of transforms.

5. (Previously Presented) The method of claim 3, wherein from among a particular
luma partition type and a particular chroma partition type selected to code the block only the
particular luma partition type is signaled, the particular luma partition type being selected from
the set of luma partition types and the particular chroma partition type being selected from the set

of chroma partition types.

6. (Previously Presented) The method of claim 5, wherein the particular luma

partition type is absolutely coded or differentially coded from one or more neighboring blocks.

7. (Previously Presented) The method of claim 2, wherein a particular chroma
partition type used to code the block is determined independently from a particular luma partition
type used to code the block, the particular chroma partition type being determined from the set of
chroma partition types and the particular luma partition type being determined from the set of

luma partition types.

8. (Previously Presented) The method of claim 7, wherein the particular chroma

partition type and the particular luma partition types are both signaled.
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9. (Previously Presented) The method of claim 8, wherein the particular luma
partition type and the particular chroma partition type are absolutely coded or differentially

coded from one or more neighboring blocks.

10. (Previously Presented) The method of claim 8, wherein the particular chroma

partition type is differentially coded from the particular luma partition type.

11. (Original) The method of claim 2, wherein a chroma entropy coding engine used

to code the block is different from a luma entropy coding engine used to code the block.

12. (Currently Amended) An apparatus, comprising:

a decoder for decoding picture data for at least a block in a picture, wherein multiple
partition types are supported for intra chroma decoding of the block, the multiple partition types
including a set of chroma partition types and a set of luma partition types, the set of chroma
partition types being different than the set of luma partition types, and wherein a particular
chroma partition type for coding the block is determined from the multiple partition types

independently within a macroblock from luma partition type, and wherein partition type refers to

the size and number of partitions within a macroblock; and
an intra prediction module comprising multi-partition support for chroma decoding
configured to perform parsing a luma partition, setting a chroma partition, parsing a luma mode,

parsing a chroma mode, and decoding a superblock.

13. (Currently Amended) In a video decoder, a method, comprising:

decoding picture data for at least a block in a picture, wherein multiple partition types are
supported for intra chroma decoding of the block, the multiple partition types including a set of
chroma partition types and a set of luma partition types, the set of chroma partition types being
different than the set of luma partition types, and wherein a particular chroma partition type for
coding the block is determined from the multiple partition types independently within a
macroblock from luma partition type, and wherein partition type refers to the size and number of

partitions within a macroblock;
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parsing a luma partition;
setting a chroma partition;
parsing a luma mode, parsing a chroma mode, and

decoding a superblock.

14. (Previously Presented) The method of claim 13, wherein a particular chroma
partition type for decoding the block is determined from the set of chroma partition types
responsive to a luma partition type utilized to decode the block or one or more neighboring

blocks, the luma partition type being included in the set of luma partition types.

15. (Original) The method of claim 14, wherein for the particular chroma partition
type, a largest-size available transform matching the particular chroma partition type is selected

from a set of transforms.

16. (Previously Presented) The method of claim 14, wherein from among a particular
luma partition type and a particular chroma partition type selected to code the block only
information indicating the particular luma partition type is received from a corresponding
encoder for use in decoding the block, the particular luma partition type being selected from the
set of luma partition types and the particular chroma partition type being selected from the set of

chroma partition types.

17. (Previously Presented) The method of claim 16, wherein the particular luma
partition type is absolutely decoded or differentially decoded from one or more neighboring

blocks.

18. (Previously Presented) The method of claim 13, wherein a particular chroma
partition type used to code the block is determined independently from a particular luma partition
type used to code the block, the particular chroma partition type being determined from the set of
chroma partition types and the particular luma partition type being determined from the set of

luma partition types.
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19. (Previously Presented) The method of claim 18, wherein information indicating
both the particular chroma partition type and the particular luma partition types is received from

a corresponding encoder for use in decoding the block.

20. (Previously Presented) The method of claim 19, wherein the particular luma
partition type and the particular chroma partition type are absolutely decoded or differentially

decoded from one or more neighboring blocks.

21. (Previously Presented) The method of claim 19, wherein the particular chroma

partition type is differentially decoded from the particular luma partition type.

22. (Original) The method of claim 13, wherein a chroma entropy decoding engine
used to decode the block is different from a luma entropy decoding engine used to decode the

block.

23. (Currently Amended) A non-transitory computer-readable storage media having
video signal data encoded thereupon, comprising:

picture data encoded for at least a block in a picture, wherein multiple partition types are
supported for intra chroma coding of the block, the multiple partition types including a set of
chroma partition types and a set of luma partition types, the set of chroma partition types being
different than the set of luma partition types, and wherein a particular chroma partition type for
coding the block is determined from the multiple partition types independently within a
macroblock from luma partition type, and wherein partition type refers to the size and number of
partitions within a macroblock and, wherein an encoder has selected a best lamamede-abest
luma partition and a best luma mode, selecting hasseta best chroma partition based-en-besttama
partition—and-hasseleecteda and best chroma mode and has encoded luma partition type, luma

mode and chroma mode.
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REMARKS

This communication is being submitted in response to the Office Action mailed March 23,
2016, for which a shortened statutory period of three months ending June 23, 2016 was set. The
Office Action has been reviewed and carefully considered. The claims have been amended. No
new matter has been added. Reconsideration of the prior rejections in light of the timely filing of
the instant amendments and remarks is respectfully requested. Please charge any necessary fees to
deposit account 07-0832.

Claims 1-23 are pending.

Objection to Claim 1

The Examiner has objected to Claim 1 for the misspelled word “partition.” Applicant has

amended Claim 1 to correct this spelling.

Rejection of Claims 1 and 23 under 35 U.S.C. §112
The Examiner has rejected Claims 1 and 23 under 35 USC §112 for contradictory features

in those claims. Claim 1 has been amended to recite, “a particular chroma partition type for coding
the block is determined from the multiple partition types independently within a macroblock from
luma partition type, and wherein partition type refers to the size and number of partitions within a
macroblock, wherein said encoder selects the best luma partition and luma mode, selecting best
chroma partition and best chroma mode and encoding luma partition type, luma mode and chroma

b2

mode.” Claim 23 has been similarly amended.

Applicant respectfully submits that Claims 1 and 23 are now clear and not contradictory.

Rejection of Claims 1-23 under 35 U.S.C. §103
Claims 1-23 are rejected under 35 U.S.C. §103(a) as being unpatentable over Wang (US
2007/0121728 al) in view of U.S. Pat. App. Pub. No 2008/0219350 to Guo (hereinafter “Guo”).

The rejection is respectfully traversed.
The independent claims currently pending are Claims 1, 2, 12, 13, and 23 and have been

amended.
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Claim 1 recites, inter alia, “‘a particular chroma partition type for coding the block is
determined from the multiple partition types independently within a macroblock from luma
partition type”.

Claim 2 recites, inter alia, “the set of chroma partition types being different than the set
of luma partition types, and wherein a particular chroma partition type for coding the block is
determined from the multiple partition types independently within a macroblock from luma
partition type, and wherein partition type refers to the size and number of partitions within a
macroblock;

parsing a luma partition;

setting a chroma partition;

parsing a luma mode, parsing a chroma mode, and

decoding a superblock.”

Claims 12, 13 and 23 have been similarly amended.

The Examiner has alleged that the present claims are unpatentable over Wang (US
2007/0121728 A1) in view of Guo (US 2008/0219350 A1l).

It is respectfully asserted that none of the cited references, either taken singly or in any
combination, teach or suggest the limitations recited in the independent claims.

Wang discloses a method of optimizing decoding of MPEG4 compliant coded
signals. The method disables processing for non-main profile sections, performs
reference frame padding and adaptive motion compensation. The method further
performs fast inverse DCT, but not on areas based on whether a 4x4 block may be all
zero or only the DC transform coefficient is non-zero, and including CAVLC encoding of
residual data. The reference frame padding comprises compensating for motion vectors
extending beyond a reference frame by adding to at least the length and width of the
reference frame. Adaptive motion compensation includes original blocks size
compensation processing for chroma up to block sizes of 16x16.

Wang does not deal particularly with intra chroma encoding or decoding.

The Examiner cites paragraphs 11 and 13 for disclosing multiple partition types

are supported for intra chroma coding of the block. However paragraph 11 of Wang does
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not mention intra coding. It does mention a variety of prediction partition sizes, but there
is no teaching or suggestion of the features of the present claims, in particular, multiple
partition types are supported for intra chroma coding of the block, the multiple partition
types including a set of chroma partition types and a set of luma partition types, the set of
chroma partition types being different than the set of luma partition types, and wherein a
particular chroma partition type for coding the block is determined from the multiple
partition types independently within a macroblock from luma partition type, as in
amended Claim 1.

Paragraph 13 of Wang also does not mention intra chroma encoding in particular,
just the block sizes for various video formats. Paragraph 13 does not mention intra
coding or decoding of chroma signals.

Therefore, even before the Examiner cites Guo as an additional reference, Wang
fails to teach or suggest the features of the independent claims that the Examiner asserts.
Therefore, Applicant respectfully submits that the amended claims are novel and
nonobvious over the cited references.

The Examiner cited paragraphs [0030], [0034] and [0041] of Guo as disclosing an
encoder that selects the best luma mode, luma partition, and best chroma mode.

Previously, the Examiner has admitted that Guo fails to disclose a set of chroma
partition types being different than the set of luma partition types, and wherein a
particular chroma partition type for coding the block is determined from the multiple
partition types independently from luma partition type.

Applicant again respectfully submits that this feature is neither taught nor suggested by
any of the cited references.

Additionally, neither Wang nor Guo teach or suggest the steps of parsing a luma
partition; setting a chroma partition; parsing a luma mode, parsing a chroma mode, and decoding
a superblock, or that an encoder selects the best luma mode, selects the best luma partition and
luma mode, setting best chroma partition based on best luma partition, selects a best chroma
mode and encoding luma partition, luma mode and chroma mode as in the amended claims 1 and
2.

Reconsideration of the rejections is respectfully requested.
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In view of the foregoing, and the timely filing of the instant remarks and amendments,
Applicants respectfully request that the rejections of the claims set forth in the Office Action of
March 23, 2016 be withdrawn, that the pending claims be allowed, and that the case proceed to
early issuance of Letters Patent in due course.

It is believed that no fees are currently due. However, in the event that any additional
fees or charges are required at this time in connection with the application, they may be charged

to applicants' Deposit Account No. 07-0832.

Respectfully submitted,
By:  /Ronald Kolczynski/

Ronald Kolczynski, Attorney for Applicants
Registration No.: 57,177

Thomson Licensing LLC
Patent Operations

4 Research Way, 3" Floor
Princeton, NJ 08540
(609) 734-6870

Dated: June 23, 2016

10
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DETAILED ACTION

1. This Office Action is a response to an application filed on 01/08/2016, in which

claims 1-23 are pending and ready for examination.

Notice of Pre-AlA or AIA Status

2. The present application is being examined under the pre-AlA first to invent

provisions.

Response to Arguments

3. Applicant's arguments with respect to claims 1, 2, 12, 13, and 23 have been

considered but are not persuasive.

4. In regards to claims 1Tm 2m 12, 13, and 23 applicant argues as follows:
a. Wang does not deal particularly with intra chroma encoding or decoding.
b. Neither Wang nor Guo teach or suggest the steps of parsing a luma

partition; setting a chroma partition; parsing a luma mode, parsing a chroma
mode, and decoding a superblock, or that an encoder selects the best luma
mode, selects the best luma partition and luma mode, setting best chroma
partition based on best luma partition, selects a best chroma mode and encoding

luma partition, luma mode and chroma mode as in the amended claims 1 and 2.
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5. However, examiner respectfully disagrees.
a. In paragraph 211, Wang discloses: bit-stream of intra coded macroblock
has the following information: macroblock type, luma prediction mode, chroma

prediction mode. Therefore, examiner believes Wang clearly discloses intra

chroma coding of a macroblock.

b. The mentioned limitations has been disclosed by the combination of Wang
and Guo as follows: parsing a luma partition (see Guo, paragraph 41, the 16x16
luma block is divided into 16 4x4 blocks); setting a chroma partition (see Wang,
paragraph 77 and claim 6, original block size compensation processing for
chroma up to block sizes of 16x16); parsing a luma mode, parsing a chroma
mode (see Wang, paragraph 211, bit-stream of intra coded macroblock has the
following information: macroblock type, luma prediction mode, chroma prediction
mode), and decoding a superblock (see Wang, paragraph 13 and 77).
Furthermore, the combination of Guo and Wang discloses: an encoder selects
the best luma partition (see Guo, paragraph 30, best mode for luma partitions
4x4 and 16x16 is determined) and luma mode (see Guo, paragraph 41),
selecting best chroma partition (see Wang, paragraph 77 and claim 6, original
block size compensation processing for chroma up to block sizes of 16x16, also
see paragraph 125, real chroma blocks should be half of luma block) , selects a
best chroma mode (see Guo, paragraph 34), and encoding luma partition, luma
mode and chroma mode (see Guo, Fig. 1). Therefore, examiner believes the

mentioned limitations has been disclosed by the combination of Wang and Guo.
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6. Claims 1-23 remain rejected since the system disclosed by the applicant is

taught by the prior arts.

Claim Rejections - 35 USC § 103

The following is a quotation of pre-AlA 35 U.S.C. 103(a) which forms the basis

for all obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described
as set forth in section 102 of this title, if the differences between the subject matter sought to
be patented and the prior art are such that the subject matter as a whole would have been
obvious at the time the invention was made to a person having ordinary skill in the art to which
said subject matter pertains. Patentability shall not be negatived by the manner in which the
invention was made.

7. Claims 1-23 is rejected under pre-AlA 35 U.S.C. 103(a) as being unpatentable

over Wang (US 2007/0121728 A1) in view of Guo (US 2008/0219350 A1).

8. Regarding claim 1, Wang discloses: An apparatus, comprising:

an encoder for encoding (see paragraph 87) picture data for at least a block in a
picture (see paragraph 56 and 87), wherein multiple partition types (see paragraph
11, partitions can have 7 different sizes, and paragraph 77, chroma block sizes up
to 16x16) are supported for intra chroma coding of the block (see paragraph 211, bit-
stream of intra coded macroblock has chroma prediction mode information), the
multiple partition types including a set of chroma patrtition types and a set of luma
partition types (see paragraph 13), the set of chroma partition types being different

than the set of luma partition types (see paragraph 13, luma and chroma partition
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sizes are different), and wherein a particular chroma partition type for coding the block
is determined from the multiple partition types independently within a macroblock from
luma partition type (see paragraph 77 and claim 6, original block size
compensation processing for chroma up to block sizes of 16x16), and wherein
partition type refers to the size and number of partitions within a macroblock (see
paragraph 11, partitions can have 7 different sizes and paragraph 13, size and
number of chroma blocks varies in different formats), selecting best chroma
partition (see paragraph 77 and claim 6, original block size compensation
processing for chroma up to block sizes of 16x16, also see paragraph 125, real
chroma blocks should be half of luma block) and encoding luma partition type, luma
mode and chroma mode (see paragraph 211, bit-stream of intra coded macroblock
has the following information: macroblock type, luma prediction mode, chroma
prediction mode).

Wang does not disclose: wherein said encoder selects the best luma partition
and luma mode, selecting best chroma partition and best chroma mode.

However, Guo from the same or similar endeavor discloses: wherein said
encoder selects the best luma partition (see Guo, paragraph 30, best mode for luma
partitions 4x4 and 16x16 is determined) and luma mode (see Guo, paragraph 41),
selects a best chroma mode (see Guo, paragraph 34), and encoding luma partition,
luma mode and chroma mode (see Guo, Fig. 1).

It would have been obvious to the person of ordinary skill in the art at the time of

the invention to have an “encoder selects the best luma mode, selects the best luma

0425



Application/Control Number: 13/389,872 Page 6
Art Unit: 2483

partition and luma mode, selects a best chroma mode” as taught by Guo in the encoder
taught by Wang to reduce calculations on obtaining predicted modes and to improve
coding efficiencies, where a low-cost hardware is practiced with a high efficiency, a high

picture quality and a low power consumption (see Guo, paragraph 6).

9. Regarding claim 2, Wang discloses: In a video encoder (see paragraph 87), a
method, comprising:

encoding picture data for at least a block in a picture (see paragraph 56 and
87), wherein multiple partition types (see paragraph 11, partitions can have 7
different sizes, and paragraph 77, chroma block sizes up to 16x16) are supported
for intra chroma coding of the block (see paragraph 211), the multiple partition types
including a set of chroma partition types and a set of luma partition types (see
paragraph 13), the set of chroma partition types being different than the set of luma
partition types (see paragraph 13, luma and chroma partition sizes are different),
and wherein a particular chroma partition type for coding the block is determined from
the multiple partition types independently within a macroblock from luma partition type
(see paragraph 77 and claim 6, original block size compensation processing for
chroma up to block sizes of 16x16), and wherein partition type refers to the size and
number of partitions within a macroblock (see paragraph 11, partitions can have 7
different sizes and paragraph 13, size and nhumber of chroma blocks varies in

different formats);
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setting a chroma partition (see paragraph 77 and claim 6, original block size
compensation processing for chroma up to block sizes of 16x16);

parsing a luma mode, parsing a chroma mode (see paragraph 211, bit-stream
of intra coded macroblock has the following information: macroblock type, luma
prediction mode, chroma prediction mode), and

decoding a superblock (see paragraph 13 and 77).

Wang does not explicitly disclose: parsing a luma partition.

However, Guo from the same or similar endeavor discloses: parsing a luma
partition (see Guo, paragraph 41, the 16x16 luma block is divided into 16 4x4
blocks).

It would have been obvious to the person of ordinary skill in the art at the time of
the invention to “parse a luma partition” as taught by Guo in the encoder taught by
Wang to reduce calculations on obtaining predicted modes and to improve coding
efficiencies, where a low-cost hardware is practiced with a high efficiency, a high picture

quality and a low power consumption (see Guo, paragraph 6).

10. Regarding claim 3, the combination of Guo and Wang discloses: The method of
claim 2, wherein a particular chroma partition type for coding the block is determined
from the set of chroma partition types responsive to a luma partition type utilized to code
the block or one or more neighboring blocks, the luma partition type being included in

the set of luma partition types (see Guo, Fig. 1 and paragraph 40-41, referring to Fig.
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1, chroma mode is selected based on the Luma mode and as mentioned in

paragraph 40, luma mode is selected by searching the neighboring blocks).

11.  Regarding claim 4, the combination of Guo and Wang discloses: The method of
claim 3, wherein for the particular chroma partition type, a largest-size available
transform matching the particular chroma partition type is selected from a set of
transforms (see Guo, paragraph 2, 41 and 43, a Hadamard transformation is
performed [41] on the macroblocks and the macroblocks are divided into 4x4
blocks. The chroma blocks are selected 4x4 as well. According to the
specification of this application, Hadamard transformation is used to determine

the transform size).

12.  Regarding claim 5, the combination of Guo and Wang discloses: The method of
claim 3, wherein from among a particular luma partition type and a particular chroma
partition type selected to code the block only the particular luma partition type is
signaled (see Guo, paragraph 41, only luma blocks are used to obtain the best
prediction mode), the particular luma partition type being selected from the set of luma
partition types and the particular chroma partition type being selected from the set of
chroma partition types (see Wang, paragraph 14 and 54, selecting color format.
Also see paragraph 11, partitions can have 7 different sizes, and paragraph 77,

chroma block sizes up to 16x16).
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13.  Regarding claim 6, the combination of Guo and Wang discloses: The method of
claim 5, wherein the particular luma partition type is absolutely coded or differentially

coded from one or more neighboring blocks (see Gou, paragraph 41).

14.  Regarding claim 7, the combination of Guo and Wang discloses: The method of
claim 2, wherein a particular chroma partition type used to code the block is determined
independently from a particular luma partition type used to code the block (see Wang,
paragraph 77 and claim 6, original block size compensation processing for
chroma up to block sizes of 16x16), the particular chroma partition type being
determined from the set of chroma partition types and the particular luma partition type

being determined from the set of luma partition types (see Guo, paragraph 43).

15.  Regarding claim 8, the combination of Guo and Wang discloses: The method of
claim 7, wherein the particular chroma partition type and the particular luma partition
types are both signaled (see Wang, paragraph 211, bit-stream of intra coded
macroblock has the following information: macroblock type, luma prediction

mode, chroma prediction mode).

16. Regarding claim 9, the combination of Guo and Wang discloses: The method of
claim 8, wherein the particular luma partition type and the particular chroma partition
type are absolutely coded or differentially coded from one or more neighboring blocks

(see Gou, paragraph 37).
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17. Regarding claim 10, the combination of Guo and Wang discloses: The method
of claim 8, wherein the particular chroma partition type is differentially coded from the

particular luma partition type (see Guo, Fig. 1).

18.  Regarding claim 11, the combination of Guo and Wang discloses: The method
of claim 2, wherein a chroma entropy coding engine used to code the block is different
from a luma entropy ceding engine used to code the block (see Guo, paragraph 2,

coding system has a luma coding and a chroma coding).

19. Regarding claim 12, claim 12 is drawn to an apparatus having limitations similar
to the method claimed in claim 2 treated in the above rejections. Therefore, method
claims 12 correspond to apparatus and method claim 2 and are rejected for the same
reasons of anticipation as used above. Furthermore, Wang discloses a decoder (see

Wang, paragraph 87).

20. Regarding claim 13, claim 13 is drawn to a method having limitations similar to
the method claimed in claim 2 treated in the above rejections. Therefore, method
claims 13 correspond to apparatus and method claim 2 and are rejected for the same
reasons of anticipation as used above. Furthermore, Wang discloses a decoder (see

Wang, paragraph 87).
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21. Regarding claims 14 and 15, claims 14 and15 are drawn to a method having
limitations similar to the method claimed in claims 3 and 4 treated in the above
rejections. Therefore, method claims 14 and 15 correspond to apparatus and method

claims 3 and 4 and are rejected for the same reasons of anticipation as used above.

22. Regarding claim 16, the combination of Guo and Wang discloses: The method
of claim 14, wherein from among a particular luma partition type and a particular chroma
partition type selected to code the block only information indicating the particular luma
partition type is received from a corresponding encoder for use in decoding the block
(see Guo, paragraph 41, only luma blocks are used to obtain the best prediction
mode, also see Wang, paragraph 129), the particular luma partition type being
selected from the set of luma partition types and the particular chroma partition type
being selected from the set of chroma partition types (see Wang, paragraph 14 and
54, selecting color format. Also see paragraph 11, partitions can have 7 different

sizes, and paragraph 77, chroma block sizes up to 16x16).

23. Regarding claims 17 and 18, claims 17 and 18 are drawn to a method having
limitations similar to the method claimed in claims 6 and 7 treated in the above
rejections. Therefore, method claims 17 and 18 correspond to apparatus and method

claims 6 and 7 and are rejected for the same reasons of anticipation as used above.
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24. Regarding claim 19, the combination of Guo and Wang discloses: The method
of claim 18, wherein information indicating both the particular chroma partition type and
the particular luma partition types is received from a corresponding encoder for use in

decoding the block (see Wang, paragraph 129).

25. Regarding claims 20-22, claims 20-22 are drawn to a method having limitations
similar to the method claimed in claims 9-11 treated in the above rejections. Therefore,
method claims 20-22 correspond to apparatus and method claims 9-11 and are rejected

for the same reasons of anticipation as used above.

26. Regarding claim 23, claim 23 is drawn to a computer readable storage medium
having limitations similar to the apparatus claimed in claim 1 treated in the above
rejections. Therefore, computer readable storage medium claim 23 corresponds to

apparatus claim 1 and is rejected for the same reasons of anticipation as used above.

Conclusion

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time
policy as set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the maiWangg date of this action. In the event a first reply is filed within

TWO MONTHS of the maiWangg date of this final action and the advisory action is not
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mailed until after the end of the THREE-MONTH shortened statutory period, then the
shortened statutory period will expire on the date the advisory action is mailed, and any
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the maiWangg date
of the advisory action. In no event, however, will the statutory period for reply expire
later than SIX MONTHS from the maiWangg date of this final action.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to MARYAM NASRI whose telephone number is (571)270-
7158. The examiner can normally be reached on Mon-Thr SAM-6PM.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Joe Ustaris can be reached on (571) 272-7383. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.
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/BEHROOZ SENFI/
Primary Examiner, Art Unit 2482

0434



Application/Control No.

Applicant(s)/Patent Under
Reexamination

Index of Claims 13389872 XU ET AL.
IUMACARID |
MARYAM NASRI 2483
v Rejected - Cancelled N | Non-Elected A Appeal
= Allowed + Restricted | Interference o) Objected
[0 cClaims renumbered in the same order as presented by applicant O cpA O T.D. O R.1.47
CLAIM DATE
Final Original [01/09/2014|05/12/2014 (10/28/2014|04/21/2015(08/24/2015| 03/06/2016 | 09/13/2016
1 v v v v v v v
2 v v v v v v v
3 v v v v v v v
4 v v v v v v v
5 v v v v v v v
6 v v v v v v v
7 v v v v v v v
8 v v v v v v v
9 v v v v v v v
10 v v v v v v v
11 v v v v v v v
12 v v v v v v v
13 v v v v v v v
14 v v v v v v v
15 v v v v v v v
16 v v v v v v v
17 v v v v v v v
18 v v v v v v v
19 v v v v v v v
20 v v v v v v v
29 v v v v v v v
25 v v v v v v v
23 v v v v v v v

U.S. Patent and Trademark Office

0435

Part of Paper No. : 20160913




Application/Control No.

Search Notes

Applicant(s)/Patent Under
Reexamination

13389872 XU ET AL.
Examiner Art Unit
MARYAM NASRI 2483
CPC- SEARCHED
Symbol Date Examiner
HO4N 7/12 and HO4N 7/26 5/13/2014 MN
CPC COMBINATION SETS - SEARCHED
Symbol Date Examiner
US CLASSIFICATION SEARCHED
Class Subclass Date Examiner
SEARCH NOTES
Search Notes Date Examiner
Inventor and assignee search 1/9/2014 MN
EAST search, history attached 1/9/2014 MN
Updated EAST and NPL search 5/13/2014 MN
Consulted David Czekaj and Young Lee regarding claim 1 5/8/2014 MN
Consulted David Czekaj and Joe Ustaris regaring first action final 10/28/2014 MN
Updated NPL and EAST search. 10/28/2014 MN
Updated EAST and NPL search. EAST history attached. 4/21/2015 MN
Consulted Joe Ustaris and Andy Rao regarding rejection of claim 1. 4/23/2015 MN
Updated NPL and EAST search. 8/24/2015 MN
Updated NPL and EAST search. History attached. 3/4/2016 MN
Updated EAST and NPL search. 9/13/2016 MN
INTERFERENCE SEARCH
US Class/ US Subclass / CPC Group Date Examiner
CPC Symbol

/MARYAM NASRI/
Examiner.Art Unit 2483

U.S. Patent and Trademark Office

0436

Part of Paper No. : 20160913




	14868_13389872_02-10-2012_Preliminary Amendment
	14868_13389872_02-10-2012_Specification
	14868_13389872_02-10-2012_Claims
	14868_13389872_02-10-2012_Applicant Arguments/Remarks Made in an Amendment
	14868_13389872_02-10-2012_Information Disclosure Statement (IDS) Form (SB08)
	14868_13389872_02-10-2012_Oath or Declaration filed
	14868_13389872_02-10-2012_Documents submitted with 371 (National Stage) Applications
	14868_13389872_02-10-2012_Fee Worksheet (SB06)
	14868_13389872_02-10-2012_Electronic Filing System Acknowledgment Receipt
	14868_13389872_02-10-2012_Power of Attorney
	14868_13389872_02-10-2012_Assignee showing of ownership per 37 CFR 3.73
	14868_13389872_02-10-2012_Transmittal of New Application
	14868_13389872_02-10-2012_Abstract
	14868_13389872_02-10-2012_Abstract
	14868_13389872_02-10-2012_Specification
	14868_13389872_02-10-2012_Claims
	14868_13389872_02-10-2012_Drawings-only black and white line drawings
	14868_13389872_02-10-2012_Abstract
	14868_13389872_02-10-2012_Certified Copy of Foreign Priority Application
	14868_13389872_02-10-2012_Fee Worksheet (SB06)
	14868_13389872_02-10-2012_Abstract
	14868_13389872_02-10-2012_Specification
	14868_13389872_02-10-2012_Claims
	14868_13389872_02-10-2012_Drawings-only black and white line drawings
	14868_13389872_02-10-2012_Abstract
	14868_13389872_02-29-2012_Notice of Designated Office (DO) / Elected Office (EO) Acceptance Mailed
	14868_13389872_02-29-2012_Filing Receipt
	14868_13389872_02-29-2012_Fee Worksheet (SB06)
	14868_13389872_02-29-2012_Claims Worksheet (PTO-2022)
	14868_13389872_06-07-2012_Notice of Publication
	14868_13389872_01-22-2014_Non-Final Rejection
	14868_13389872_01-22-2014_List of references cited by examiner
	14868_13389872_01-22-2014_Examiner's search strategy and results
	14868_13389872_01-22-2014_Bibliographic Data Sheet
	14868_13389872_01-22-2014_Search information including classification, databases and other search related notes
	14868_13389872_01-22-2014_List of References cited by applicant and considered by examiner
	14868_13389872_01-22-2014_Index of Claims
	14868_13389872_04-21-2014_Amendment/Request for Reconsideration-After Non-Final Rejection
	14868_13389872_04-21-2014_Claims
	14868_13389872_04-21-2014_Applicant Arguments/Remarks Made in an Amendment
	14868_13389872_04-21-2014_Electronic Filing System Acknowledgment Receipt
	14868_13389872_04-21-2014_Fee Worksheet (SB06)
	14868_13389872_05-21-2014_Final Rejection
	14868_13389872_05-21-2014_Search information including classification, databases and other search related notes
	14868_13389872_05-21-2014_Index of Claims
	14868_13389872_08-19-2014_Request for Continued Examination (RCE)
	14868_13389872_08-19-2014_Amendment Submitted/Entered with Filing of Continued Prosecution Application (CPA)/Request for Continued Examination(RCE)
	14868_13389872_08-19-2014_Claims
	14868_13389872_08-19-2014_Applicant Arguments/Remarks Made in an Amendment
	14868_13389872_08-19-2014_Fee Worksheet (SB06)
	14868_13389872_08-19-2014_Electronic Filing System Acknowledgment Receipt
	14868_13389872_08-19-2014_Fee Worksheet (SB06)



