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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 8KxX4K

* 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 &
Trick Modes

* Random access to certain positions of a

stored video stream

* Fast channel switching in the case of multi—

channel services

* Pause, fast forward, normal speed reverse,
and fast reverse access to a stored video
bitstream

* 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
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Sequence

Test Method

Test Case Target Rate Point(Vbi

Subjective Objective Constraint Constraint Rate Rate Rate Ra

Name Quality Qualty Setl  Set2 1 2 3 4
Traffic
A 25601600 30 5 X O O X 25 35 5 8 14
S02  PeopleOnStreet
S03 Kimono
Bl 24 1 16 25 4 6
S04 ParkScene
B 19201080 - S05  Cactus @] 0] O O
B2 S06  BaskethaliDrive 2 3 45 7 10
60 S07  BQTerrace
50 S08  BasketballDrill
60 S09  BQMall
C  832x480 @) O ¢} O 0384 05120768 12 2
50 10 S10  PartyScene
30 S11  RaceHorses
50 S12  BasketballPass
60 S13 BQSquare
D 416%x240 ) o} O O 0256 0.384 0512 0850 1.5
50 S14  BlowingBubbles
30 S15  RaceHorses
S16 Vidyol
E 1280x720 60 S17  Vidyo3 O o} X O 0256 0384 0512 0850 1.5
S18  Vidyod

2
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o BTHURI S Aololii EUT BT, AT S8 Polg BT 51 PS o 4]
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int S¢ 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
orless
Rt T
Constraint .
pass encoding
Pre—. * Not allowed
processing
POSt_: * Allowed(only as a part of decoding process)
processing
Quantization | . .
Setting Static(any change shall be described)
Encoding Non-automatic optimization disco ed
Parameter P Urag
Training  * Test sequence shall not be used(for ent-
Set ropy coding tables, VQ codebooks, etc.)

2. Anchor ¥4

HVC CfPojA] anchore] E}QJ- <& 8>3} ¥
alpha, beta 72|31 gamma anchor A| 72| 2 &
Eojz]z flof mlg] AgFixol Ak AL Aot
AFsHconstraint case)of whet tha] A3t 1(set Dt
A 2sel 2) 5 71 Aoz TR, o)
A ZR3 A Ao} Algo] SARTE Aol
HVC CIP 27} ARtz Aok g 13t 33t 20
-5k AlQE 23 2705k AlSsHof gtk Aok A
3o 27l Ael| 4 anchor7} 3742) o] = CP
oflx] 2c cheket 718 8l7] SsiHolck

940 717p2) Aok 2Jtol o At Aok 4
3} 1.2 9o {random access)o] D3t Au]A
£ Sl Ao 2702 Rastaol ¢ Q2 Gl
sl GOP =7)7} 8 o}a}e} 2| LZ(delay struc—
ture) S 7}213 1.1 olshe] Yoz 7FA(random
access intervals)g 2| Qaljof gict. 28] Aok A
B 2 AR A Au|AE A3t Aler 27102 53
A of|x 2] FAF e B(picture reordering)o]| §1

ofo} g,

»_

3} 72

<& 8> &3l A& 7} anchor 7He] 714 &
zpolH & shl= o] FZ(prediction structure)
olct. ou] flojlx] AF3t uiel Zro] Aok gt 29
43t beta, gamma anchor®] o]& 72X 7hz}
hierarchical P¢} IPPP 222 x]|d(ow de-
lay) A& E 1A= giHo| AloF 27t 1o)] &3}
+ alpha anchor®] ¢j|& L2 hierarchical B 3¢
Z2 4 v 1x]A(high delay) o9& 25 7}
A} &, B35 7| Ao]|A] betat} gamma anchor:
alpha anchorol] u]a %4 fielol} wizielo] o
o 2|9 glo] B3t S S 4 Qe G
alpha anchoreflx|= A|oF g 18 w=317] sl
picture & Ato)o]| ufj 1z} 27]A 0 2 intra pic-
ture S A1Jato] Yol 2gi

F28} B SHolx e ot anchor
ol vlsl| FF3F &S 2]¥sk= alpha anchor7}
71 182 (high complexity)E 7}RIc). BhHoj|
9 49 =R R A 3Kframe-level multi-
pass optimization)§ AF3Hx] ¢, 7}Ez| o2
(weighted prediction)o|u} 8 x 8 HIZK8 x 8 trans—
form) 59} AMH-E #|35l= gamma anchors A
Ao g2 AHEAE(low complexity)s 7}dL &
4= 9lch =23} dA|(profile level) E high =&
A7) 2] YsHof s alphatt betaol] B]3H gamma
anchor+= baseline Z2u}e)-S 2|3t} o7 CP
ol B4t & 37H¢] anchor?} Exfstn =, At
7|9 Biwol et Brte 7hssh, CiP 3}
ALAEL (1] wlet Ztzte] BAte BA 2l
AIESHEE Eof §ict

A FAEE BE rateoA9] Z anchorg
PSNR ZHE-& <3 9>¢} e} ¥ Alg HARS A
oI5k, djEE R3(A: 5Mbps, Bl: 2.5Mbps, B2:
4.5Mbps, C: 768kbps, D: 512kbps, E: 512kbps)
&9 rateo]x] PSNR gto] 30dBE H+= AL &
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(H 8) HVC CiP Anchor M5t 82535}

A

41

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) -
QPD, QP+ 1(P) QP 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 & x8 enabled 8 x8 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)

(H 9) HVC CfP Anchor &% PSNR H|1?

Sequence Alpha(PSNR) Beta(PSNR) Gamma(PSNR)
R1 R3 R5 R1 R3 R5 R1 R3 R5
A S01: Traffic 3429 3718 4069 - - - - - -
S02: PeopleOnStreet 26.43 30.11 35.31 - - - - - -
S03: ParkScene 3468  38.34 41 3395 3766 4063  33.01 36.69  39.79
S04: Kimono 31.76 3521 3836  31.38 3473 3774 3022 3369 3697
B S05: Cactus 3218 3506 3704 3167 3451 36.68 30,76 3353  36.08
S06: BasketballDrive 32.2 35.3 3743 3137 3459 3694 3016 3372 36.3
S07: BQTerrace 3203 33.89 3492 3135 3335 3453 2958 3222  34.09
S08: BasketballDrill 29.16 32.1 3592 2892 3174 3539 2782 3058 @ 34.17
c S09: BQMall 2854 3216 3647 2778 3129 3567 2658 3019 3465
S10: PartyScene 25.11 2744  31.03 2426 2661 3029 2322 2537 2876
S11: RaceHorses 2759 3041 3442 2786 3046  34.22 27.5 2998  33.78
S12: BasketballPass 3011 3316 3876 2978 3268 3815 2917 3202 37.32
b S13: BQSqaure 290.16 3156 3551 2852 3085 3449 2676 2882 3243
S14: BlowingBubbles 28.97 3164 3611 2831 3094 3534 2711 29.58  34.04
S15: RaceHorses 3025 3336 3907 3015 3317 3878 29.83 3268 3847
S16: Vidyol - - - 3403 3728 4089 3255 3621 4007
E S17: Vidyo3 - - - 42.33 4442 4671 4125 4375  46.19
S18: Vidyo4 - - - 4208 4419 4668 4046 4338  46.13
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2= 9131 R5(A: 14Mbps, B1: 6Mbps, B2: 10Mbps,
C: 2Mbps, D: 1.5Mbps, E: 1.5Mbps) Axojl= 35dB
old& 7153tk RaceHorse B2 Aot vE
Aro]|4 alpha, beta, gamma £© 8 =2 PSNR
& Yell$ R Z+ anchor Ato]e] PSNR gt zjo|
B 05B A= U= AEE &3
(T8 D& 3719 Anchor F4E9l EH?SJ -9
(rate—distortion) H|i LX 22 class Y 3t 7))
of Aol i Liehfolck. A= Abe] 2} 1)L
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7} & A& ¥ 471 YUk Alpha®} betats g/l w}
2} ztol= ¢lo1} beta®t gamma®] 7 Ht Al
How zfolr} HE A oF 47} 9k o] alpha,
beta B hierarchical d|& 1125 A& z‘s]- 012
L}, betao]Aqut 7| E QP scalinga} 2Fz o
(510] 21851501 T2l Ao PAEL),

ENS o&

rlr

0-‘.1-

3. At 71

At 7)ol gt H7l= class A9 ¢ 4K Hf
2EH0] 5 FHA Hrlo] Bagh Au|Ee F4
o2 ATl @}, BD-PSNR 2 BD-ratett
Z18 =] class B, C, D, Eefl thaljx]= 344 H7}
Y AR Hr} & 21t

23 ®712 93t A|3 BpHe [TU-R BT.500-
11 EZo| Aolgl DSISet DSCQS W28 Algglct

27} uhH

Original Coded Vote N

I
1 sec. 10 seconds 1 sec.
time

10 seconds 5seconds

>

(33 2)DSIS 7|2 HIAE

[1]. DSIS #hH % E4 nE 3l A4 |1U(quality
scale)o]] sl ~ Z
B AHgsi 71 HAE ".i._!(BTC)% (1a 2)9}
7ol YE oA Xt} oF £ 7
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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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