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The objective of this project is to participate in the international MPEG standard meetings and to
propose our technologies to the MPEG and ITU multimedia standards. In response to the HEVC
Call for Proposals issued jointly by MPEG and VCEG in April, 2010, the NCTU group submitted a
proposal for the standard competition. Our proposal features a parametric overlapped block motion
compensation (POBMC) scheme, which enables a pixel-adaptive temporal prediction on irregular
motion sampling grids. Together with other promising coding tools in the current KTA software, it
was ranked 12 overall (and 10 with Low Delay Settings) among 27 proposals, in terms of the
average mean opinion score. With its promising results and compatibility with existing tool features,
POBMC is now being evaluated in several formal tool experiments. In this contest, NCTU is one of
the only two universities worldwide which completed all the test cases. The NCKU team continues
their active participation in the Reconfigurable Video Coding (RVC) activity. In addition to the
contributions to the standard, we were hinted by the RVC idea and designed the reconfigurable
architecture. The CAL language helps us to construct the dataflow model. Hence, the architecture
parameters can be extracted at the algorithmic level. Subsequently, the design methodology of
algorithm/architecture co-exploration can be achieved. As another work item, we traced the current
status of 3DVC for participating in the standardization of the 3DVC standard. Attending standards
meeting can acquire the first-hand information on the development of standard technology,
knowing the progress of the world technology-leading institutes. In addition, we promote our own
technology to the outside world. In 2009 to 2010, we participated in three MPEG standards
meetings and one USA MPEG meeting.
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SCTE Meeting in Colorado Feb. 22,2010 on 3DTV
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Bz FRAEL AR

Some Action Items Discussions

e 3D@home will have a glossary for 3D terminologies: ongoing

e  SMTPE provided a liaison copy of 3D glossary (follow-up on this)

e  There has been proposals for conditional access vendors to investigate any possible
implications of the carriage of 3D content on security systems used today by cable operators

CableLabs 3DTV Report
e  Phase-0 Anaglyph 3D:
m  No changes to SCTE standards
e  Phase-1 Two Channel “Frame compatible” 3D:
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s Fully SCTE compliant
=  No impact on STB or Encoders
s No changes to SCTE standards needed
e  Phase-2 Add Metadata for 3D signal identification
m  Requires simple 3D format identification tags (SEI messages)
— 3D Tags needed to support MPEG-2 AVC/H.264 and VC-1 video coding
m  May need supplemental depth or disparity data to improve graphics overlay
—  Further investigation needed. Is this transport, coding or metadata?
m  Non-SCTE work. CAblesLabs specification changes impacted
—  OpenCable Host CFR, VOD CEP, OCAP, others?
e  Phase-3: Full resolution 2-Channel stereoscopic
m  Further investigation is required by operators
m  No action by SCTE is needed at this time

Update from MPEG (Primarily by Anthony Vetro)

e  Corrigendum activities on MVC coding

e  Frame packing Arrangement SEI Message is pretty updated

e  Looking forward to enhance 3D format by Oct. this year

e Finalized MVC reference software and conformance

e  Carriage of MVC on MPEG-2 System and transport was approved July 2009 and amendment
1s ongoing

Discussions on the Transport of multiple streams for both 2D and 3D Video

e Different Cable operators were talking about the arrangement of having different video streams
with a mix of 3D and 2D

e  Gary had concerns on the switch between 2D and 3D

e  There were mixed feelings on this switch since people may not want to take shutter glasses on
and off during the switch

e  Some switch use cases in the cable could be:
s 2Dto3Dto2D
s 3Dto2Dto 3D
s 3D(format 1) to 3D(Format2) to 3D(Format 1)
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Block-based

Variable block sizes

Block motion compensation
Fractional-pel motion vectors

Spatial intra prediction

Spatial transform of residual difference
Integer-based transform designs
Arithmetic or VLC-based entropy coding

In-loop filtering to form final decoded picture
%iﬁﬁﬁﬁmﬁﬁ%mﬁwﬁf}MMMWMMMr{éJﬁ*’iﬁﬁﬁﬁ—?ﬁﬁ%
(Samsung)¥ 3 ¥ 12 At H.264/AVC anchor > 7 40%Bit-rate e m T @ £ 3|1 B { HFehF
B o

S8 v R CfP 2 i adp f;&;i‘&i@:)x T3 EATHASE L Eap AR o FE P T AR E

HOoP i CI P23 R HatlW o 2 814 % A FHTE A HBIITERMEF T ookt

EiE O Al eRERZ S o) BROALEPEFEP DR L PR RFE LT - BEY TS Test
Model under Consideration" (TMuC) —= i %%. JCTVC-A033° & TMuC & & 3 - J£_E Lo 4
L E o S B 1 E kN e 2 HY 2 5

® JCTVC-Al14 (from France Telecom, NTT, NTT DOCOMO, Panasonic and

Technicolor)

® JCTVC-A116 (from HHI)

® JCTVC-A119 ("TENTM" from Tandberg, Ericsson, and Nokia)

® JCTVC-A120 (from RIM)

® JCTVC-A121 (from Qualcomm)

® JCTVC-A124 (from Samsung, with BBC)

® JCTVC-A125 (from BBC, with Samsung)

g@%yigiTmﬁgﬁﬁﬁﬁ%%ﬂ)%ﬁﬁﬁﬁﬁﬁC@ﬁﬁﬁﬁ$“?ﬁ@%ﬁg
2) FEAFRECFELPRCIP P EAFRA BN RARY o7 B & TMuC » i1 £ 72
TR SR ENE 0 FIt A 2 0w BERERA L L HE 5 (Tool Experlments) H+¢ JCTVC
A301~JCTVCA304 i & % fs i ¢t Tool Experiments em & o -F‘- Fli 1 3F 53 il B

gt e CfP ARFR A1 > Tt < 0 SRS sl 1 B s T 1“' »EE- z»;'m%/ﬁ%_l.f% =
Ad Hoc Group /% » 343 & B St 1 & o

3. AERFR
v 2 4% JCTVC-A123 & 4 i < 8 %4 % - & JCTVC #7# #%0 Joint Call for Proposal
(CfP) on Video Compression Technology » % B Ff eirat % £ >0 27 Bffp e £ 2% 12, ¥ 7
AR T3 4 CIP et 5 B % < 5 (MIT, RWTH Aachen Univ., Sejong Univ. &
Sungkyunkwan Univ. ) °
AN A= 1%
Compensatlon),;!i"ﬁ1 PES ,-‘j & & H9E B 2 % (Template Matching Prediction)£2 #icip & Key
Technology Area(KTA)¥ £ % B Hf»cd chhas 1 & ¢ 7 (RDOQ, MDDT, ExtMB, AIF #
ALF)# ¢ i¥3" kta2.4r]l chicfg T 5+ o ﬁ\l_ﬁ]%m?ﬁ‘};ki%&?&f LhF ek o B X € kD
H.264/AVC anchor bitstream fa vt # pF > 3% i 5038 30 i §8 28 Jr#ﬁ*“ Alpha/Beta anchor ¥ f& {¥

e ib 2w BB i 4T F (Parametric Overlapped Block Motion
2
(=4
F'

18



y)

22%2 2 #F Gamma anchor 41%¢7 BD-rate saving ° 3 %] & WVGA P& 5 X Racehorses 7
1.2M bit/s 22 lowdelay eupl3EFE =T APl BRIREF £F]7 5 - & o
4. FHr i

S 6 RARBE 2 T AR R T U i MPEG {r JCT chge | ¢ P o

http://mpeg.nist.gov
http://ftp3.itu.int/av-arch/jctvc-site/2010 04 A Dresden/

5. FA Rk

7 ~ JCTVC-A123: Video coding technology proposal by National Chiao Tung University (NCTU)
~ JCTVC-A301: Tool Experiment 1: Decoder-side motion vector derivation
~ JCTVC-A302: Tool Experiment 2: Internal bit-depth increase (IBDI) and memory compression
~ JCTVC-A303: Tool Experiment 3: Inter prediction
AN~ H apdp il 2 2 http://ftp3.itu.int/av-arch/jctve-site/2010 04 A Dresden/

o

H

dJ

19



2010 # 7 * MPEG R &% ¢ xiF 2
EH~FF
B2l ~ BFRF342 5 /T4 k
FH®
Bz w2 FRA81 42

& = 2010 & ISO/IEC JTC 1/SC 29/WG 11 MPEG (Moving Picture Experts Group) i 7#:1%:
L EREREE R (93 ISO/IEC JTC 1/SC 29 WG 11 meetings) #2010 & 7 3 26 p %
30 p >t zEd enp p X (Geneva, Switzerland)# #%> @ % = f& ¢ Joint Collaborative Team on Video
Coding (JCT-VC) meeting #2010 # 7% 21 p 2 7% 28 p #3381 p P L B 7 - 4 MPEG
g®RE7 279 ?.‘};J%%(Contributions) » @ JCT-VC ¢ & A3 109 & Tﬁ‘/ﬁi{ cHP e g kp i
< F B A HEVC e 1 @ F % % (JCTVC-BO72) & & 3 % % 3 B % # (ml7622) &
Reconfigurable Video Coding (RVC)E%?U]?%?%, AU AFBMIGEEGF A RBEGREH 2
- AL AEF RS AR A F IR RRCFT LM T LB R b
HEVC 84 > g {741 & 2. p 8 (1)* JCT-VC ¢ ;&% # High Efficiency Video Coding (HEVC)
H{ £ ALUR $54% % (JCTVC-B072) > (2) %+ HEVC enfa B33 > (3)7 f# HEVC R84 B 6 72
d TR L 0 (4B R ATH ST TR 55 MPEG 1 & 2 p i # RVC ¢
conformance testing #— B % 2% % 2 % & 3D Video Coding BDVC)enf & fdx 2 » Wil & %
Aif E OpF s 28 27 372 90 3D Video Coding # Standard e

2. MR g RE

JCT-VC 5l gkt 7 % 21 P Bdo 5 8% o &b o g3k L& anRILe 42
()3 £ & i Ad Hoc Group (AHG) #7343 %
(2)% % #v = ¢ # Test Experiments (TEs).%% %
Q)% &+ g W enf ik
(4)3 13 %+ #4 Test Model under Consideration (TMuC)#73F &
(5)24 % TMuC 44 jplzgig 2
(6)i = = =% § # 1 TEs

A JCT-VC g3 > =5 109 B %k 5 TR E3RF »xF adnk {7, ¢ kA =3 B Parallel
Session {7 » & pd - AR KA EEREAE -

g?i‘a;ﬁiﬁ;"ﬁAHGﬁﬁrermmp ’F\?A’\V”'Jé
(1) JCT-VC project management
(2) TMuC editing
(3) Software development and TMuC software technical evaluation

20



(4) Intra prediction

(5) Alternative transforms

(6) MV precision

(7) In-loop filtering

(8) Large block structures

(9) Parallel entropy coding
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(1) TE 1: Decoder side motion derivation
(2) TE 2: IBDI and memory compression
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(2) Intra prediction
(3) Transforms for intra
(4) Large block sizes
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(6) Loop filtering and AIF
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(2) IBDI and memory compression
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(9) Large Block Structure

(10) In-loop filtering

(11) Motion Vector Coding
(12) Evaluation of TMuC Tools
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® Motion Compensated Prediction by Subsampled Block Matching for Zoom Motion
Contents

Unified Loop Filter for Video Coding

Advanced Direct Mode for Bi-directionally Predictive Block Coding

Variable Block Size Skip Mode and New Partition Modes for Inter-prediction

PSPNR Tool 2.1



® Block-based Pyramid Prediction (BPP) for High-performance Video Coding
® Mobile visual search
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SCTE Meeting in Colorado Feb. 22, 2010 on 3DTV
3%
SRESEARE: il BN i

Some Action Items Discussions

e 3D@home will have a glossary for 3D terminologies: ongoing

e SMTPE provided a liaison copy of 3D glossary (follow-up on this)

e There has been proposals for conditional access vendors to investigate any possible
implications of the carriage of 3D content on security systems used today by cable operators

CableLabs 3DTV Report
e  Phase-0 Anaglyph 3D:
m  No changes to SCTE standards



e Phase-1 Two Channel “Frame compatible” 3D:
m  Fully SCTE compliant
= No impact on STB or Encoders
m  No changes to SCTE standards needed
e Phase-2 Add Metadata for 3D signal identification
m  Requires simple 3D format identification tags (SEI messages)
— 3D Tags needed to support MPEG-2 AVC/H.264 and VC-1 video coding
m  May need supplemental depth or disparity data to improve graphics overlay
—  Further investigation needed. Is this transport, coding or metadata?
m  Non-SCTE work. CAblesLabs specification changes impacted
—  OpenCable Host CFR, VOD CEP, OCAP, others?
e  Phase-3: Full resolution 2-Channel stereoscopic
m  Further investigation is required by operators
m  Noaction by SCTE is needed at this time

Update from MPEG (Primarily by Anthony Vetro)

e Corrigendum activities on MVC coding

e Frame packing Arrangement SEI Message is pretty updated

e Looking forward to enhance 3D format by Oct. this year

e Finalized MVC reference software and conformance

e  Carriage of MVC on MPEG-2 System and transport was approved July 2009 and
amendment is ongoing

Discussions on the Transport of multiple streams for both 2D and 3D Video

e Different Cable operators were talking about the arrangement of having different video
streams with a mix of 3D and 2D

e  Gary had concerns on the switch between 2D and 3D

e  There were mixed feelings on this switch since people may not want to take shutter glasses
on and off during the switch

e  Some switch use cases in the cable could be:
m 2Dto3Dto2D
s 3Dto2Dto3D
m  3D(format 1) to 3D(Format2) to 3D(Format 1)
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Block-based
Variable block sizes
Block motion compensation
Fractional-pel motion vectors
Spatial intra prediction
Spatial transform of residual difference
Integer-based transform designs
Arithmetic or VLC-based entropy coding
® In-loop filtering to form final decoded picture
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(4) Intra prediction
(5) Alternative transforms
(6) MV precision
(7) In-loop filtering
(8) Large block structures
(9) Parallel entropy coding
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(1) TE 1: Decoder side motion derivation
(2) TE 2: IBDI and memory compression
(3) TE 3: Inter prediction in HEVC
(4) TE 4: Variable length coding
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(1) Decoder-Side Motion Vector Derivation
(2) 1BDI and memory compression

(3) Inter Prediction in HEVC

(4) Variable Length Coding

(5) Simplification of Unified Intra Prediction

(6) Intra Prediction Improvement
(7) MDDT Simplification



(8) Parallel entropy coding
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(# ~ )This work addresses the problem of adapting overlapped block motion
compensation (OBMC) window for use with variable block-size motion
partitioning. Determining OBMC weights to associate with motion
vectors (MVs) on an irregular motion sampling grid is an under-
determined problem since a distinct solution has to be sought for
each possible context. We tackle this problem by using a parametric
OBMC design, termed POBMC. Based on a signal model for the underling
intensity and motion fields, we determine the optimal weights in
closed-form as the normalized inverses of the squared distances
between the predicted pixel and its nearby block centers. Since all
that is needed for computation is their geometrical relation, our
solution provides a generic method for reconstructing temporal
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simplicity lends itself to easier implementation by current VLSI
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