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AR

oA Q AR “shall’ S 3£3H3F 221

HrA QAR H “should’ & 35t B2

Compression Performance

* Substantially greater bitrate reduction over

MPEG-4 AVC High Profile for the target
application

* Subjective visually lossless compression

* Lossless compression

Picture Formats

* Rectangular picture formats including all

commonly used picture formats, ranging at
least from QVGA to 8KX4K

* Picture formats of arbitrary size within limits

specific to each Level

Color Spaces & Sampling

* YCbCr 4:2:0, 8bits per component

* YCbCr/RGB 4:4:4, YCbCr 4:2:2

* Up to 14bits per component, up to 16bits
per component for specific application

* Wide gamut color

* Transparency channel

Frame Rates

* Fixed and variable rational frame rates start—

ing from OHz

Scanning

* Progressive scanning for all Profiles and

Levels

Complexity
(power consumption,
computational power,

* Feasible implementation of encoding and

decoding within the constraints of the avail—
able technology at the expected time of us—

* Capablility of trading—off complexity and

compression efficiency:
- Significant decrease in complexity compared
to AVC but with better compression effici—
ency than AVC

memory bandwidth etc.) age - Increased complexity and commensurate
increase in compression performance
* Parallel processing
Low Delay * Low latency operation
* Random access to certain positions of a * Pause, fast forward, normal speed reverse,
Random Access & stored video stream and fast reverse access to a stored video
Trick Modes * Fast channel switching in the case of multi— bitstream

channel services

* Intra-only coding

Error Resilience

* Video bitstream segmentation and packeti—

zation methods for the target networks

* The video layer and its interfaces to the

network layer for networks needing error
recovery

Buffer Models

* Buffer models, including hypothetical refer—

ence decoders(HRDs) for target applications

System Layer Interface

* Permission to efficient adaptation and integra—

tion with the target system and delivery layers

Scalable Video Coding

* The design of the initial phase to add scala—

ble coding tools for temporal, spatial and
quality scalability without unreasonable effe—
cts on the coding efficiency

AR

=

=

ol 22} ], JA5E], VOD, Qlelyl AEajq] 3D o
A}, YA elepresence), & AT Saf 7He
2.8 Hofol|x A" Ao& 7|fsta glo
3] 1¢% 450l Wedt UHD -85} =utd HD
S8oME ByHoa Hed

I, HVC CfP ¥4

1. A3

n9‘_

Jlm

Ao 2 7|t

© 2010 H=TRISASATH

2 BlH L §F5 24 HVCE] CiPl
gl flstide

27

1ol &
CiPoll 7|12 Ald 94, 23t

-



HMAIEAZSHEA

o

25 M2s 20104 42

27, 71% 271& FFsh= vt L 299 BS3Y A se, Ze ol g(frame rate), G4k Zo|(duration),
253} Ayt 2l % 5 317|(decoder) & A|&38lof 3t 23 B|ES gANo] ZEo| wla} AFLE Aok 23t
o} Fdlo] Autg = £53517|(encoden)E ol A & Ul 2] AbgHtest case), I2]1 CfPof <
A= v|E "E%‘(bnstream) Planar YUV i} & the] i eda} FElS0] =ukAo] 3H(subjective qual-
Ao] 558k gX(decoded sequence)S EFSE ity) H7h L AHwkAel 3H(objective quality) 7ol
of, AVI 5} Aje] Bostd oy, Besh| A apasielel ost B12 Lrepolc
(executable) i}, 12|31 o]4+o] mtel o] &AL E] AJE GAFEL = YUV 4:2:0, 7+ A E of 8H]
Se=zlel gt Ejle fIgh A2 Ad(checksum) 3 B A& FaHprogressive scan) BfAlo|o], 7t
A GA] AlEhof gtet Ro3 [ EAEH LS AOF oJArSof tak A HE oh), A &S oh), A
Z3Hconstraint set)& THESIHA, HE BESS 2L [1]9] Annex Aof Ueht} 9lth. Class E2
z7s12] A AgEeh 7 AR YAEE S garse 2k ke oju] 28 H|Ego] W
23 v|Ego] A=l ek BESHE YL 4 Aujof oliw), o] HVCY 282} 5 stil 3}
7| lE2ERI) Boshe Fall 4t A chsk 9 spi 2le] Hofe] Agodol7] mpolck
A& 5L class ARE class E7fz] 5717 (3" 1)L CPAl AH8E= A1 FAdEolH, A
o F7HA VF =5 712, & 187127} Qiet- o e [4]0M 2= F 43Uk Class A
<E 6>2 CiPol 7|2 5ol tisll el 37t 9 Dde2 4Kx2K FdllFE 256016007
(# 6) HVC A S&t A o FaE Tot Al 2
; Frame . Sequence Test Method Test Case Target Rate Point(Vbit/s)
Class ReSs%?EELn 4 Dgzil;) " Subjective Objective Constraint Constraint Rate Rate Rate Rate Rate
(fps) Number — Name "0 bty Qulty Setl Se2 1 2 3 4 5
A 2560x<1600 30 5 S01 raffi X O o X 25 35 5 8 14
S02  PeopleOnStreet
Bl 24 505 Kimono 1 16 25 4 6
S04 ParkScene
B 1920<1080 05 Cactus o o o o
B2 S06  BaskethallDrive 2 3 45 7 10
F S07 BQTerrace
50 SO08  BasketballDrill
C  832x480 o 509 BeMal o O o} o 0.384 0512 0.768 12 2
50 0 S10  PartyScene
30 S11  RaceHorses
50 S12 BasketballPass
D 416x240 i oI5 BSauare O @) O O 0.256 0.384 0512 0.850 1.5
50 S14  BlowingBubbles
? S15  RaceHorses
S16  Vidyol
E 1280x720 60 S17  Vidyo3 O O X O 0.256 0.384 0512 0.850 1.5
S18  Vidyo4

B
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(22 1) HVC CIP Alpha, Beta, Gamma Anchor Hlz €-oi=Z =M
F FE3 GAoln, S11 AT} S15 gL A om, Aok A3t 29| AL BE3E g8 oiv] #z]4,
o) B7PQ) SIAES Alolshint FUT AAolTh  AEAIES] S8 HopE BER 51T 988 & 49
oot 27 F AloF Aghe <3 >3 o] Aok th AloF AR 13} Aok AF 20 FEA0E H_E=
A% 13} Aok 213t 22 WpeR|H, -8 Hoko AloF  F7HAeR A 2](pre-processing) W F4]2|(pose~
#o] Aksto] Hidg|o] Qich Aok Zgt 19] 749 o]  processing), YA} AA, £53} u7lfaencoding
L Az o] 2]l Algto] 8olEjn], =2 H53t 98,  parameter), 28 H3H(training set) 5 9 2k <]
7el3 ool ol e S8 wopE kst gl Al 9lo) Al Z4jshuby 5.8 Amsh ol ¥k
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(B 7) B3t =1 & Mot T F71 Mot

Type Constraint Set 1 Constraint Set 2
* Structural delay * No picture reor—
Delay not larger than 8— dering between
picture GOPs decoder and output

* Random access

Random intervals of 1.1sec
Access
or less
Further * Bitrate ﬂuctuatlon'
. * Frame-level multi—
Constraint .
pass encoding
Pre” . Not allowed
processing
Post= * Allowed(only as a part of decoding process)
processing v p
Quantl;atlon * Static(any change shall be described)
Setting
Encoding . L. .
* Non—automatic optimization discouraged
Parameter
Training  * Test sequence shall not be used(for ent-
Set ropy coding tables, VQ codebooks, etc.)

2. Anchor ¥4

HVC CfPoj|A] anchor?] e}l-& <3 8>3} Z+o|
alpha, beta 78] 17 gamma anchor A| 7122 &
=ojz]aL flof| wjz] AF3Eo] Aok A3 AHloF
At&H(constraint case)of| w2t thA] £1gH 1(set 1)}
AR 2set 2) F 712] ARYOE FEE 0fZILt. of 7]
M FR3 AR Aok Abgro] AR ol
HVC CIP 27} A5 Aok 21 13} 303 2o

5ot At At 2709t Al Esof gt Aok A
glo| 27012l Zlof ¥} anchor7} 3791 o]{-+= CfP
oflx] Bk kRt B7hE 5] SlshAolct

A ZEZEo] Ao Adtell chal] Am R Aok A
t 18 ¢)o]HA(random access)o| Q3 Au]A
2 9j3 AeF 2R Rasfsior 2 12 Akl
s} GOP =77} 8 o]ale] x| FtZ(delay struc-
ture)S 7R 2 1.1% o]s}ke] eJojA2 7FA(random
access intervals)& 2| Qaljo} gttt 72|31 Aok %
& 2& A2|Q Au|AE SR A 208 55s)
Ao A ] At 2l (picture reordering)o] ¢

ofof i,

iy

moo

gamma anchor= A|F 23]
Z} anchorg]| thgt A2}
3} e,

<3 8>F Foll AuE 7t anchor 7He] 71
zto]d & sh}e of| 2L ZX(prediction structure)
oft}. ofn] flof|A Azt uke Zro] Aok A3} 20|
&3}= beta, gamma anchor®] of|& 2= Z+zh
hierarchical P&} IPPP 2224 #z]|d(ow de-
lay) ol &12E 712]= vhdo|| Aok A3 1of| &5t
= alpha anchor@] of|& JLZE= hierarchical B
z24 v|wd 12|4d(high delay) & 125 7}
At &, B35 7] Aol betat} gamma anchor=
alpha anchorof| v]3l] @A+ zHafG ol v e <]
3 Aed glol Best B ST 4 ook w7
alpha anchorofX= Aok A 15 wH=s7] s
pictureE Ato|of| uff 1zufc} $£7]2© & intra pic—
ture 5 st YojHTS 2|t

Ho3t BAe SHo|A AuEH ok anchor
Sl vlal] HEF oS5 2|8k alpha anchor7}
7P 18X (high complexity)E 7141tk RiHo]
=9 9] tEAZ AN frame-level multi-
pass optimization)& AF&3S}2] &1, 7] o=
(weighted prediction)o]t} 8 x 8 HZH8 x 8 trans-
form) £29] A}&-E A|3}+sl= gamma anchor= At
o2 HEAL(low complexity)E 7S &
2 qleh 2ok g (profile leveD & high Z&
u}d7}12] 2] sfjof 5h= alphalt betad] H]sl gamma
anchor= baseline Z2u}-2 z|Ystc} o]xH CiP
o= B2 & 3719] anchor7} £225tEE, A|qt
719 B4tz gt 7t 7hssh, CiP 37t
AIIREEE [1]e]] wheh Z4zte] B E B4 2ta e
Al Est== o] gich

A gGAhHE ER rateof| A9 ZF anchorg
PSNR ZHE-2 <3 9>¢F 2k 9 Ad 94< Al
oI5k, & R3(A: 5Mbps, Bl: 2.5Mbps, B2:
4.5Mbps, C: 768kbps, D: 512kbps, E: 512kbps)
9] rateo]A] PSNR Zto] 30dB& = AS &
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(H® 8) HVC CiP Anchor® MIE 2535t =

Type Alpha anchor Beta anchor Gamma anchor
Constraint set Set 1 Set 2 Set 2
AVC conformance High profile High profile Constrained baseline profile
Hier-P: IpPp (4) with no
Prediction Structure ~ Hier—B: IbBbBbBbP(8) backward reference IPPP...
(nested_prediction_flag=on)
# Reference pictures Max 4 in each list Max 4 Max 2
(Max_ref_frames=4) (max_ref_frames=4) (max_ref_frames=2)
Max 3 frames Not allowed Not allowed

# Frame reordering

(num_reorder_frames=3)

(num_reorder_frames=0)

(num_reorder_frames=0)

Intra picture every

Random access 24/32/48/ 64 pictures - -
(for 24/30/50/60 fps)
GOP GOP length 8(open) GOP length 4(open) -
QP(D, QP+ 1(P) QPD. QP+ 1(P1)
. QP+ 2(B1)
QP scaling QP+ 4(P2) -
QP+ 3(B2, x2) QP+ 5(P3, x2)
QP+ 4(B3, x4) ’
Entropy coding CABAC CABAC CAVLC
Transform 8 %8 enabled 8 %8 enabled 4 x4 only
Quant. weighting matrix Flat Flat -
RD optimization Enabled Enabled Enabled

RDOQ Enabled(fast mode, NUM=1)  Enabled(fast mode, NUM=1) Enabled(fast mode, NUM=1)
Adaptive rounding Disabled Disabled Disabled
Weighted prediction ~ Enabled Enabled -

Motion estimation

Fast(range 128 x128)

Fast(range 128 x128)

Fast(range 128 x128)

(¥ 9) HVC CfP Anchor Z5% PSNR H|xt

Sequence Alpha(PSNR) Beta(PSNR) Gamma(PSNR)
R1 R3 R5 R1 R3 R5 R1 R3 R5
A SO1: Traffic 34.29 37.18 40.69 - - - - - -
S02: PeopleOnStreet 26.43 30.11 35.31 - - - - - -
S03: ParkScene 34.68 38.34 41 33.95 37.66 40.63 33.01 36.69  39.79
S04: Kimono 31.76 35.21 38.36 31.38 34.73 37.74 30.22 3369 3697
B S05: Cactus 32.18 35.06 37.04 31.67 34.51 36.68 30.76 3353  36.08
S06: BasketballDrive 32.2 35.3 37.43 31.37 34.59 36.94 30.16 33.72 36.3
S07: BQTerrace 32.03 33.89 34.92 31.35 33.35 34.53 29.58 32.22  34.09
S08: BasketballDrill 29.16 32.1 35.92 28.92 31.74 35.39 27.82 3058  34.17
C S09: BQMall 28.54 32.16 36.47 27.78 31.29 35.67 26.58 30.19  34.65
S10: PartyScene 25.11 27.44 31.03 24.26 26.61 30.29 23.22 25.37  28.76
S11: RaceHorses 27.59 30.41 34.42 27.86 30.46 34.22 275 2998  33.78
S12: BasketballPass 30.11 33.16 38.76 29.78 32.68 38.15 29.17 3202 3732
D S13: BQSqaure 29.16 31.56 35.51 28.52 30.85 34.49 26.76 28.82 3243
S14: BlowingBubbles 28.97 31.64 36.11 28.31 30.94 35.34 27.11 2958  34.04
S15: RaceHorses 30.25 33.36 39.07 30.15 33.17 38.78 29.83 32.68 3847
S16: Vidyol - - - 34.03 37.28 40.89 32.55 36.21 40.07
E S17: Vidyo3 - - - 42.33 4442 46.71 41.25 4375  46.19
S18: Vidyo4 - - - 42.08 44.19 46.68 40.46 4338  46.13

© 2010 B=2TXtSAIT2
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g

2= 9111 R5(A: 14Mbps, B1: 6Mbps, B2: 10Mbps,
C: 2Mbps, D: 1.5Mbps, E: 1.5Mbps) AXofl= 35dB
ol/d= 7|53t RaceHorse g/d< Q|3 2=
oJAro| A alpha, beta, gamma £22 =2 PSNR
ZES e 3 ZF anchor AFo]e] PSNR 7 zfo]
= B 05dB 57} Lh= AE o 4 9,

(2" D2 37H9] Anchor @4FEoll that &-¢f
Z(rate—distortion) B]a 20 & class o 3+ 7}
of /ol thall Lrebigiet. e Ake] 7 2142
rate 17+e] R13} R2, R3, R4, R59|| sljd=ict. A2k
218k 20] &t beta®?t gamma anchor®] A5x}o]
7t 2 A& o 571 ik Alpha®t beta= @/l ot
2} atol= $LoL} beta®t gamma®| 7-¢-Hrt AJth
12 HoP 42 A4 2 475l ol bt
beta 5 hierarchical o|& JLZE ARSI Q)
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AVC Advanced Video Coding

AVI Audio Video Interleave

BTC Basic Test Cell

CBR Constant Bit Rate

CE Core Experiment

Cfp Call for Proposal

DSCQS Double Stimulus Continuous Quality Scale

DSIS Double Stimulus Impairment Scale

GOP Group of Pictures

FDIS Final Draft International Standard

HD High Definition

HVC High-performance Video Coding

JCT-VC Joint Collaborative Team on Video
Coding

MPEG Moving Picture Experts Group

PSNR Peak Signal to Noise Ratio

SVC Scalable Video Coding

™ Test Model

ToR Terms of Reference

UHD Ultra High Definition Television

VCEG Video Coding Experts Group

VOD Video On Demand
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