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Abstract: As one stream standard which will be produced by the ITU-T & ISO in the future, Draft JVT (joint
video team) is a new video-audio coding standard. Its goal is to produce a significant compression performance
relative to all the existing video coding standards in bit saving, procession quality and compression efficiency by
some measures which include slice technology, high resolution variable pixels, different block sizes and shapes,
intra/inter prediction and coding from multiple reference pictures, etc. On the other hand, JVT would be designed to
offer a transparent translation over different networks and increase network friendliness by information
encapsulation and precedence control technologies. Although the basic coding framework of the standard is similar
to that of currently popular video standards, JVT includes many new coding features which are presented in the
paper. First, a broad view on video-audio coding standards is given. Second, the structure of JVT is presented. Then,
both the detailed technologies which improve on coding efficiency of the VCL (video coding layer) and the key
terms which are used in NAL (network abstraction layer) are introduced, which is the core in the paper. Finally, the
current problems and the challenges of JVT’s future research are discussed and analyzed.

Key words: JVT (joint video team) draft; VCL (video coding layer); NAL (network abstraction layer); codec; bit

rate; network friendliness
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MPEG-4 Simple Profile kP Lb, H.26L HAT W1 NREPE:Q 1648 FH 2 Ko i 75 10 0L e A G R e ), P 1 45
I 10% 15 3.Q) L3R K LU R 7E Y I BT A LR 6 HL26L #B Be e 4 4R A 48 i (W AL AT = AN 66 T AN W) (19 24
TS A SR 58 AN ) P 5 0 A 45 P 06 S P A o/ 58 S B 3 5 P A A0 0 5, 38 A S s R 61 s 7 P /6 355 0L AT A
fitg B DR 45 8 R SERR AR 20N 25.0) 9K (1 2948 A B3 ) HL26L AN 2 fIL £ A0 A% i 1o o A B4 25 2R i
e 10 T 1 HAE & 7= AR SRR [ e 2 ) A A 38 LHRR R S 1 T W4 AT e K W 4% 2 R gm Al = AR S 3t
AT 53 8 A0 B0 MEAT F7 6 A BRAAIG 2 4 S R 4% 8, S5 09T G A P A AT A 24 T AT 140 B0 ORI 245 46 4 o
et TCEE R I I 25 5 415 AE 2001 452K, ISO 115 3)) 4 4 20 MPEG(moving picture encoder group)H ¥4 5l
11 VCEG ¥ 75 AT I H.26L 2 i B e Lt b A& il — Bl AL AAR #E——JVT(joint video team)trifi
(7] BA'S 2 TVT/H.26L)*L 18 1 #3E T ITU-T #1 ISO-MPEG #5HE I 97 R B BUFIAS [ bR E 22 18] 1R 56 &R

A
ITU-T H.261 H.263 | H.263+ |H.263++
MPEG MPEG1 MPEG4
H.262/ H.26L/
ITU-T/ MPEG2 VT
MPEG
>
84 88 90 92 94 96 98 00 02 04

Fig.1 The history of ITU-T and MPEG
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Fig.2 JVT encoding/decoding in network transport environment
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profile Fl level 2K & X — 2% —ZF i (conformance point)8 & Lo — A E H8 7875 P N FE 35 o AR 1) Th e A&
W AHIE 1) Profile 58 ST SR ™Az — A48 PR 1 g 3 T B 80k T B4R  Level 52 5%t LRI h L8 50 S 40E
S A A X L Profile 7 24045 Baseline,Main Fl X X 3 Fh T2, F T2 34538& A T A 7] B F PR 85 (AN ) T2
£E Baseline Profile FH{IKE 2% B FMICRG 3 H AR FFAE T 4 A, 3= 2208 H 128 0 3 R AR 000 45 5 2 tH L R 1)
IR b Baseline Profile 37 157 ) T. 2 1] LLi& F T T [ Profile;Main Profile == %5 F - A5 4 75 2 w5 %4 2 1 1) IR 15
b T % N R X Profile TR TR SR, BLAE 78 LU UR 2 TR BEAT R0 (1 B R e gl R B R Mk R R R L
JE IVT X} Profile [1)5€ S, 40 #5148 2 WL SCHER[10].
Table 1 Profile definition

*& 1 Profile E X

Coding tools Baseline profile Main profile
Picture formats Progressive pictures X X
Interlaced pictures Level 2.1 and above Level 2.1 and above
Slice/Picture types I and P coding types X X
B coding types X
SI and SP coding types
Macroblock prediction Tree-Structured motion compensation X X
Intra blocks on 8x8 basis
Multi-Picture X X
Motion compensation 1/4-pel accurate X X
1/8-pel accurate
Transform coding Adaptive block size transform X
Entropy coding VLC-Based entropy coding X X
CABAC X
In-Loop filtering In-Loop deblocking filter X X

2 VCL #H A

VCL SR T2 EE H B2 Ay BT 08 2 1 A 4040 55 (1AL T AR E H.263 Rl MPEG-4 B $ 31—l (4
it SOAEIAT A oy S 0L vy ML AU (10 A0 G0 2 o v 7 LRI 14 G B 7 SEAH AL, VICL S84 AR 7 7k
15 3R B, SE L UG 3R B oy A A T A BEAT AT 35 3 B0 6 — S AT TR AR S PR K R SR Bt AT 22 e, AL
RV 2 B R0 K i ), D 2% i 2 R0 AH DG A 5 % U A P 32 30 A B A& Bl B2, 25 B A7 AE T AR AR MU [ 45 38 Bk
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coding)".

Kl 3 45 VCL /M5 248 1) 32 2 TAR R 3. - 24065 Intra/Inter FDWANGnAY . A4, Fo b Ab RN 55 905 9
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SR TR IX e OCE A P AT R 7 B AN [ PR RST AN AR (R g (B0 000w BAYS 48 15% 1A RS 2% 4 FH 045 3 7 ) A 8 L
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Fig.3 The mechanism of VCL encoder and decoder
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2.2 ELaIE
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TBAE— B P I 2 - TE (zigzag) $ 36 RS 16 6 2020 Hh i B0 b A7 S 0 W 5 3 T B /N 20 1)
Hepy, 1 FE B8 KN, TR B F 42 s g fid s k.

2.3 IntrafiN#04555
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S i ] 2 PR 00 R ) 281 e 5 P A A, R 0 e oo 3k S8 A8 R ] e R A A4 5 3R, I b 7 5mT DL o
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TR A0S 1) A RE A8 Ak SAZ B 4015 R B i@ FEAE B M SEE P VCL SR A 1/4 B 1/8 s AR . 54
PSSR 1R A0 1/2 WA 25 I FRTHE LA R AT 1/4 F4% 25 1) MPEG-4 ARt AH L3R T DURRAR — 52 10 ELAF 2,33 sh il
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DA AE I FIAE A 52.@ VCL 7E TR BR oo B G FH 2 T 4x4 [ HIE Y. Deblock i 2% H H 152,
TR B3 £ B T A 5 5 L P e 3 I, i 2 T He 3, T LA B 0 A2 B0 S B AL i ikl o A 2.
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(A TEHX L TUAR V) BB RS(redundant slice)) Y 55 I A 388 G 8% 52 B30 160 4% 4, T 488 3 L AR5 07 1) 25 8 Ak 38
A 1. 5 X, — AN Main f# i3 #5 5% T H #% Baseline fi# i #5% (1 AN 055 FMO,ASO Fll RS Z M T Hik 2 4,0k
BN T — e Em AR E, S 2B T BT ESCER B UIEGE BT LA P O Z 1), BT R A EE A A
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Fig.4  PSNR of ABT and non-ABT coding in main profile on the test sequence
football, CCIR 601 format
Kl4  7F Main profile "1 Xl /¥ 81 football, CCTR601 4% 2K FH ABT il J 1) PSNR

2.7 JVTS5JPEG/JPEG2000/MJ2#% K Lb 35

SCHR[ 13,1613 303 TR S Container(QCIF),News(QCTF), Tempete(CIF) 1 Mobile(CCIR601)%5 HH T JVT
5 JPEG/JPEG2000/MJIPEG FJ 1tk g Lb 8 45 5, SCHR[15]45 tH T AVC 5 MPEG-4 4afi# 828 7047 T T 5 I &R 4
YR Ak R I ) 5 A RS2 A R B ), R AT BN 45t SCHR[16]H Container(QCIF) Il Mobile(CCIR601) Y S 5 45
R H.264 /& IVT YU 46 ) 25358 53 Ihbr k), i i 5 B,

| Sequence (Size) | Av.Q | QP | Bit rate || PSNR || Difference JM to | PSNR || Difference |
[ | (JPEG) | (H264) | (av) || JPEG [ JPEG2000 | H.264 || JPEG | JPEG2000 | MI2 [ H.264 || H.264 — MJ2 |
Container (QCTF) 82 20 L7IG || 37.26 A3.28 | 4328 6.02 087 [ 4824 [ 4615 -2.09
43 28 0.802 || 31.64 35.63 | 27.24 5.60 1.61 | 41.53 | 4052 -1.01
7 36 0405 || 25.26 2028 | 31.55 5.20 227 | 37.32 | 36.63 -0.69
0 44 0,153 || 1842 23,68 | 26.05 7.63 247 | 3387 | 3481 0.9
Mobile (CCIR 601) a6 20 2632 || 36.16 42,05 | 42.68 6.52 0.63 7| 46.34 | 43.27 -3.07
63 28 130 [ 3021 34.04 [ 36.02 5.81 108 7| 39.94 | 3751 -2.43
21 a6 0724 [ 25.66 28,10 | 2053 38T 134 7| 3547 | 33.73 -1.74
4 44 0252 || 21.01 23.03 | 23.06 2.05 003 [ 3211 [ 3147 -0.94
Total 5.20 112 7] [ | -147]
I picture coding performance chrominance coding performance.

Fig.5 Comparison JVT intra coding to JPEG-2000, JPEG, MJ2
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H1 T JPEG2000 &8 F /N8 i 384 U) 45 BT REAAHE . A AR5, 1M JPEG J& MK KA H] 8x8 &%)
DCT A5 34T ZEHHE . B AL AR 4 A5, IR I TPEG2000 F1 JPEG #%AT 1 B TVT iK% B 1% intra TR,
DA AR AR AT 45 00 T (R 45 R 1 RS R ER R %), 5 F) TVT SR ER EL TPEG $ AR T3 2 (1 45 R B9 % P 240
L% 5.29dB.[F IR A IVT F1 JPEG2000 FAN bR #E 7> 71 15 20 1 Ak 1 45 A 2 18] 272 e B A P45 R ST 1O AR A1 1T A%
PR /N R A /S B A LRy 3R (6 YT R 4 2 5 QP(qantization prameter)) (145 {1 7R A IVT A
2 ) Ab FR AR EILEE TSR A JPEG2000 15 2 (AL H 45 R AR 12 3 R G, AR 1 MJI2 068 B I A #1445 5L 22
SR IV X6 €8 5 9 AR FIL T B AR JEL IR, TV T X 60 B3 0 A I Y ot 28 T ) Ak B RS i J3 I 90 T 22 PR S 25 e,
KK TVT ARl ] e @ i 0 B E AT FMEE RIS € S R AT K 5 RAT S5 B SR it A BRI Ak, 75 B4 HH 1
J2, FH T TPEG2000 3% FH AE TR R /NI 40 A« R0 B A R R 20 R A5 A, BT ok K PR R T B A B 45 SRl i
I — LA (1 R (S S0k [16]H B 5).

3 NAL A

NAL JH 5 SO A5 1 i J= A7 i A o 22 00 0 e 3K, T I i 04 S A 6, DA T 382 (R0 0 ) 57 A/ 8 1 5 (1)
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AL — AN BEHOR T — N NAL Jot e LT o) T2 T RURNEE T BRI 2R 4 1 6 AR A =X IR0 3 1 Al s =X )
FRUELE TR LLRR AL )2 45 — MR GRS ZE NAL fRIS 8% O, e BUE F AL Uy A% % NALU, [R5
TEA R A 1AL A1, ITE NALU 1Sk i B bR R BB E B IR 25 2k R BURR 158 1) A3 500 R A R SR 7
XTI NALU 9 21 £ Sl 1, 8 AT 5 WA AT DG 19 0 288 0 ) LA el 3 A 75 L DR1 e e o 1) 6% T DA i ot
A R IR A SR 2 R Y ST T DL v S 2 T AR A B AL R R LU A R 1) NALU.
3.1 NALBETHEKELZEN

NALU 15715 1) Sk S A0 — AN - 435 B 20 1. i T 87 7 45 B AR D) 18 1 2 e S 35 70 | — AN wT T o
PRBI R RARE . — DAL NALU bRE A NALU 2888 20 j. Ak SEAR 6 T-05 TR H NAL A 2080 1 9 A2 1
BT —MNERH AT G EM B LR R IRS A PRI CTE R A N A R BT &7
NALU.NAL 8038 X8 MR IE H VCL £ YIRS Y1 . P YR B P1K), & BERLG ) A B3k E S
B M en s B4 3K 2 &2 — NAL Btk 4 EBSP J& Encapsulated Byte Sequence Payload [1]44
W& 5 k.

Table 2 An NALU syntax
F2 > NAL PICHRAELL

nal_unit (EBSPsize){ Descriptor Nodes
Error_Flag Signals whether a bit error exists in the NALU u(l)
Nal_Unit_Type Indicates the type of element contained in the NALU u(s)
Indicates that the EBSP contains a picture header that precedes

Picture_Header_Flag any other data in the EBSP u)

Signals whether the content of the EBSP belongs to a picture

Disposable_Flag that is not stored in the multi-picture buffer u(l)
For (i=0;i<EBSPsize;i++)
ebspli] Contains the NALU data in the encapsulated byte sequence b(8)

payload (EBSP) format

}
3.2 PRFRREOR

5 FE AL 1) 10 2% 2 45 ) LUE b H NALU s % RTP 524 H.223 AL3 SDU 5k RTP L) payload** B $3
i F NALU, i 75 — L8 5Tt BEAA 1 22 48 v (1 40, R AR A 25 30 HL.320 B0 A T 407 A i) MPEG-2 &4t A
K MPEG-4 Z40) Bk R Hudr /7 W i p sV LR, IVT 58 LT —Fiof NALU A8 e il 3X Flift b X i A48 e b Ll
A5 PR 2455 B SRR AT T s 1) 3 2 A (start code)BF NALU F 34542 sk Sk il /& 16 88 24 47, HoK E 4K T NALU
1) payload TEZEME, Ik Ah, S g fith 26 200 HH ILAE 771 S 55 07 B AP L) 8 0 41 Sk G A, AR J5 i — B 36 24 1 A A7
5 HHRAE SR I NALU.

H TR AE S R R Sk R S 15 ST Ch A 5 T A 20— 380 1 ) L, 22 5O AT G A A 7 0 R P A T S
GV ARUE. B1 T TVT FRafk b 5 PRI AN [0 110 265 2 AL A =, AR ol 2 % Sk 4 50 0 B 1) 1 e Ah 2, BRI G, IVT SR H
AT, WA ISk g A 07 L0047 B SR T T AR AL — e AR R AT N 2] NALU LR .o 758
IR 2B T, B A A — SN 0 B PR IE o AR A AL LR 0 A A A BT R B VCL-NAL B0 U — A,
A LLKE 38k G Sk B 07 L 10 S AR AE ) VCL i i e () — A4 BG4
33 E&8

BEANIVT s J 3 55 — A = AP E i AR RS NALU WS T I —4 16 47 145 R X 38 1 5 58
£ NALU B3 —A RTP @ %8 AR FZAARFT AR MTU JSF 09 56 15 v 8 o a] BT 7
IP/UDP/RTP EA L LR B IRAE IVT ALUEAEM R T PN E &0 —ME AR E 6 R MR RTP
[ B O T ) — AN FA A 7 — R 3 — B 5 5 FIUE B I B4 T 176 NALU o RTP B )R 1) 22 7 0 AT
& B SR BREAAC I T 5 R S0 I B R SR B v, — M T 0 2 R BB — AN B B T VT I R AT A A
O B )43 5, 33K 30 75 22480 I RTP 1149 B i) 3k ok Ak B BE 113 L
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3.4 SEEME

TEAL SR NS5 o fft e A0 AT A i 1190 D B ) 2 — G2 V5T 22 T A A A i ) A 1 ) 2 R REAE . D) L R 4B
GOP/J7H1 1 A% Bt F g A U) B/ EHR/GOP/ P 1 R YF o b T3 1K AR, T BRAIG EURe £, 6 g B L Ab 28— 7k
VI BB /GOP/ 7 1 I Sk A5 B IXRE AL B 3k 3045 B R0 & S BUR iU Z k5 B B A se g i o8 7 %
PLIX AN ] R ) R AR R R RO 5% M PR vl R A 1 L 45 MPEG-4 HEC,H.263 Annex W}
RFC2429(RTP % H ) payload)7E P 1R A5 S A1 AR FH TCAR G BB AR U AR g A B ARG I T L Ar 28, 71 5 48
LT, I8 I B bR B A A AT = S e, AT B 0 T e T A A 2R T IR R A T B
TCIE TR A G 25 02 A5 BB U 1) Sk 350 B0l o 4 A A% i B v o 4 T AN Sk A5 B 25 K 19 i LU AR 4

IVT $RAET — M (i ph J7 52 [R] 25 0 S5 I I A4 A8 J T 456 1 s 2 i 002 — AN 58 4 AR 2 i s B R it
J2 U, AN 0 7 3 B S T DAAS 7 A L A A 145 Bt T RRATTAT LS DR R ST B R S R 2 SR ST
CREIT MTU, B, B 02 — AN S/ 89 L 5076 (Can SR 3 R T 3008 T S ML) SCR[2 1 PR 4 ik T S8k
W& 6 FTor).

JVT encoder VCL data encoded

JVT encoder
with PS #3
— Reliable 7
parameter set
exchange

Parameter set #3
videoformat: PAL
CABAC

Motion Res. 1/8

Fig.6 Parameter set
K6 ZHuk
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i KAV (in_band) 2 U AR B SN RUE (R 42 6 D LA 5 A — A B E S B P i A R R R
ARG ME NWAETIC B, AR5 & A W g AL 5 A5 I 28U R 22 A A0R 2 50, #8 PT DATE 2 RE TG . B
St oL HERE ] 8] T FEAR R S S 4.
35 BFIPRSFRBASRIEA
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T 3 Yt R R P I 25, 0, 5 A0 L 135 R A3 £ T3

FET 1P (WS IR AR SEIL T R e M & )2 A A TP Wi, A& )= BAS A UDP P33 IRl I 7R 8 A )2 A
RTP FI5 RTP [F] i 4 FH 1) payload 7. 2L/ RTP [ payload B4 ELHE T payload 18 H 19 44w il {5 2. 2L T
H.263 [1] RFC2429 F1 MPEG-4 ] RFC3016,payload #L i T F1 6L R0 fif L 1 FE 10 4 SR 45V (L6 1 — A Lo i
WS S5 B AL T 4 BRI B R ERT — e SR SK U R GG R IVT [ — AT 2T A8 & 1% v — P ] 5
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AL ABE, L JVT 7645 NALU BH$H:4F 4 RTP payload BEATH& % I AS 75 BERIE T T0 AR 10 Sk 2006 1 G i 1 R

JVT Sl IR A — 286 5T 1P A9 [ s 31 1% i 1) 28 3R IR 4 1 R B 52 1 TP (19 [ 5 A% 3 A i AU ARL 0K
BEPR 5 SOV IE A8 A G BRI o DRI DAt A8 5 AU 7 2 vl T 0y 5 R 2 5 SCH It ) 0 4% [
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4 B &

AN — AR AR HA & T7 16] 1) R B b v, TVT 0] AT 32 3 3 A0 AN [R5 4 g 3R 58 B 1) VCL

J2 P 3R (3L 1) G 5 SRS B A7 2880 Hb A LR o3 vei ) 08l 1) I 4 2003 E 1R NAL JZ 32 I R 5 AN S B AR S5

A BT AEAN [ 9 4 0855 v SR A (7] £ e A i 7 5 SEEI  0 8 AC0 EA AR ) Rl ) S I35 24 R A A

R G A T AR AR JVT ARdE R H T IE A7 AEVF 2 A7 F A 2R 14 1) B, 201 Deblock 1 JE#% 12505 R 2% L imi

A P ) N ] St 4 — e K G R S B I S8 B TR T A A A X L 1) B I FURE A B TR TVT A
AN ZE AN 5835, 58T TVT BEGE PRGN AE AR B A AR T R0 90 1Y BB A DR T 58N B30 R] 2 I STHIR[24].
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