BHARER 201248 5522 % 51 842 ~47

doi:10. 3772/j. issn. 1002-0470.2012. 01. 007

EFERBHSHEMARBEET EC

IPAQ HmEO

8% &2 % #

(RUAFERSEERHS TRERFRF S RN 430072)

B B AAMUHASREAFPEANGER S BUARC T R FEBEARET B
RERGWERE,RET - HETEHARNERT R, LB THARTRRNEES
R ZHARGRRLESBEENEAMEXR, BAMBMANN S BBR T ERFDRF
WERMEET RN, EDRAA K S B REF—EEF, FRBR AR LR
BHRTRHAW A BEWAE AT TRELBEERMERENXER K. U
H.263 R PIRAE T b 7 WA R SRERELW, 5 R MABRIW T EM Lk, b %
HgE E % I (PSNR) P4 ®R % 2dB, E X R ERBEHU L. WARTHEALN EAH
S oy B IR AL 40 A AR v H.265 ik — M AL R A AT %o

RutiE WHRE, EER, #E, SN

0 3 &

M2 W RS £ S 15§ 2250 (multipoint
control unit, MCU ) 7K $H 25 J5 £ 1 A TR 3 I 10 T PF 42
Tifk. EYSRALHEEERRBRET MCU H
PEREIRSA , 76 B B i SR FH A5 T4 3K 2 18] 4 T T
BAE T, MCU [z I 5 PR A BRBUR 2 3
K, B ARHERE T MCU 9285, BFRERR.
R ORELEE B IR & B BN A SAREE

PRATIR A 35 8 1 B ) &% 3 3 T T DR I —
AR, SC T Zim GEE R By WE BIA R &
BOFHEMRBR . RN —MIErE iR e £
BB, MCU BB I 532535 1 £ B IR
KRN B HREERE RGN R, X HTERE
RA VRS E BN IETL RS, AR RIS BUR
H. 323 S &iE & & U (SIP) & LB R, B
E IR MR T, e 24 B E R T ek
FH, BT I RAEESEBRN TR, BTEG
RSB REEHARENRAERE, Bt 4
PR AR R AR & T 28 BRI 9 4R h e RT [ A
TRREERAEEERE . RESIRET e
T EAMEE RN R RS &R, LHREAE
IREM AR E R T A2 5 A

R (B G TS 58 G BR AT IR A BT FIHE 22
FEPNAB BRI E R G, — & RS2
REAR T JRA RO I 5 &, — AL A [R1 3 o T 44k
WAL ZIE, SR8 RE T — Mo EEMERS
Fn A, O] A B b 22 i 2 MCU SR B (938 15 B
S, T BGRB8 T R () R U C vk B 58, | FELA W
H.263.H. 264 S B4 A% P 45 IR B AL T
WRBIAE, BT BEr B EB S < ITU-T ZEf 25
—RAIA SR e H. 265 B, BB “ 5 T ORIRIR
B7ENTRBfRZ ", T L, B 1998 £%
Ty H.263 JEEFTRA H. 263 + i, SUAF 4n f0S 7
ELEREINZBAME S FRNTER,H.263 + 1
T % EEFETE L /5 ( continnous presence multipoint,
CPM) " T4 2 TR, BRI BR A
32 B E4A AT e 75 (transcoding ) J7 &, A< SCR H
T —FIER AR 37284 (DCT) S 3 2 B LA 1 T
1BA BB, 7E 0000 It B B B 2 B A
NERESENERMNER &€ —&, fln 4 A
QCIF B &3 1 A CIF MRS HE, 5% 4 4> CIF i3
BB A ACIF MR, BT ERETRERE
IR AL B BE R RE B /N R BRI TE B SR
Ro X—HRBACLWMAD H FRHRZL
H. 323N RERITH, FHEFTEHRLAL

@® 973 3-#{(2009CB320906) , B R E %I (2010ZX03004-003-03 ) FIEZ B AR 24 £ (61003184 ,60970160, 61070080) BEBHIRH
® 53,1972 454 14, RIS 59T 1] - LSRR ARAY ; E-mail: wzy _ hope@ 163. com

® JEAESE ,E-mail; hrm1964@ public. wh. hb. cn
(e B #9:2010-05-17)

— 42 —



EFmAE AT EFARNZBEIIRMRIRA Tk

F
1 i kgt

AT A S BRI RS 2 F 2 A R
ERHEEEkERRSEWARMLGEE. &R
H.263 i 5 & M SRS, 2 AL EEN
FHIAERT LA A BB E 0 o e B B R
B EHSSH =Bk MR, =B MRIE S
RIS RWE 1 B, FESHEEMEHEEDE.
1.1 EEEHXE

PER 2 SR P B 5 B a5 R TR TS WA . ) I
B2 SRARZ BN R B E R Z Rt H %, Bk
B RS TR 1,

Ol wm2| S | A L
[ i
¥ —
MBI MB -5
¥ .
|MB2 ME 47
v ¥ -
0Bl GOBI| | — | |GoBE
. |
MB3 —} MB T2
¥ . A
MB: Et B4 KB T4
GOB: Heidfl L3 L3 I
[GoB:  [GOB4 GOB T
= ) |

1 Wi R

F1 BEHREHEXEBRE

jESEd B iR R LS AL

2% (TR) RAMEBWMBNN RS EME KA NBEWER TR ERSEEAFK TR

{E#H;éﬁ TRHEEMY, MBSREMERS E,HP NI YRCREG RO RLE &
A~ TRESE—H—4> TR & Fe—BEULIRA C 455, ) IV AR U 1
RARMEZHEASBMEN T WA RA  ME LSRRI L RSE 01

RIELSiE PSS h 7, e B T P WUR & 28— WG AN IBA)EN PO REFTH IR S
TR B JE#H ) P BT INTRA 4

BB EALPR REFEWMMEK PQUANTE RS HHWE — B i PQUANT B 1E v iR

(PQUANT)fEARGHE  S5—B (72 b)) BRI AEE /5 #I PQUANT {5

1.2 RAEREXM

FEIRS R RARE R S5RERR—
KT 1) B AR AT B SR R A R, 5 B RUR
WIERK, HILl LIRE : RE LR —KFJ5 i B2

WRHSRRAFTE GOB R, MR85 7E LK FJ7 1] b
F7E GOB =, BN AFFZE GOB R, R4 EHI KM
BRI S A5 R 2,

F2 BREAERWERMERRE

WX Ve BRI
Sesmbirie e ottty LB AR WS VP bk
(CRID)fffitt Lo ns B Pt ' EREARAIEH) GFID

B GFID (A S HE S B PR AR
SEBSE AT MBI COB R A 1RAUR ) CQUANT B4 T
(GQUANT) it JRAEM AT 71 EA 277 E GOB /2 2R GQUANT i

1.3 BHREEXE

BE BN AR R 5HIES G WHES AR
R, A HA7E MU B AR ZE A 4b A GOB 2R kAt
RABIRENMES RS REDRL, LRI EER
IS IRAE AL AT GOB 2 ARk Ak 22 3 kb 38,
EREBEHERERNEETRRS, B REk
B B3I REFK DCT R, A7 HiTLTIH R,
DCT REMBIEBAE T —H ik,

ZiR% 35~ (COD) fEAMR M. T Wik INTRA 3k
¥9 P gt INTRA $Rb, 380 1 Loy COD fif,
esh, RS K ZE(DQUANT) [ 2, +2]71
PRI A BR B T A AT K BAL , DARTRY SRR R
A RS ER BN T RE R RAHY
FE3E INTRA DC R ¥, Bhi} COD {HA A i 0 28N
L BIEARIE T, X K BLE MRBER LT,
LA 28 4 COD fE,

— 43 —



EBEAER 20124180 H2H 518

FHRRAR 5 B 1) 4 5 B = (MCBPC) {4
K, ATRA=ATEEE, B — 8, L% AER P
7, MCBPC AR K ISR SR 55 — 8, YT EHAT
ZIREAET, KB E K (QUANT) 2 {E 7T 68
B AIER, A I ETE AT AMERTE
He2s8 2 7r INTER 5 INTER + Q,INTRA 5 INTRA
- Z[alg AR WS MCBPC B3 =5, "X E
S HEAERNRRELIT Bk
AFFEAESE INTRA DC Z3C, A2 ZE MCBPC {H. &
B s EeRe s ( CBPY ) {38561 5 MCBPC fH 1.
TSt oA E B A4ES INTRA DC R4,
A EAE CBPY {H,

BIIREHHE (MVD) HHKHE, H. 263 fRHER
RHMBEIRERHT Z 0 REHEAR, 253 RiE
RUTMIABMEHIREM“TREHEF" 22, T
HFBRA=MHESERNEHIRE(E.E.EAH)
B {E, B, MVD 53X = A HB R A%, 1A,
24 GOB 3Lk i, kb T GOB Th i £y 2 B Ao i 1% T
WHEF MV2( L) MV3( E4A)3ER MVI(E) ,H
It MVD i85 GOB EHX, HTFEZHIMRESEA
X GOB E& KA WA, BRI A4 M =48 A B
WL KW, MICRIER AR/ GOB EMMAE
hEMHEHREME, FHIEAE KN GOB EFMAENM
RHRBGT B AT, RIF S REEME,

2 ZREMKEWNHR

2.1 EEmRYH

A8 SRR R E B IR E ER R
B E B F], Tang 25 AN FE R E B IT 0 5675
P ERLSEERSEMNIMES H T — N HEF U
MR EE R B A B e 2 B A FAE IS AL
HIRE b REET ZE A RREARR, 2010 48
4 71 ,Cock Z N\ FIKSCIRGE T % H. 264 B &
BALIRZTE i A F 2 6] 5 L B3R (drift) FTRAR
( propagation) [ 7€ B 43 #7, $& Hi By B2 3% 22 ( drift
compensation ) BT 7R AR H. 264 WA B RE
MABIEM. 7 H.263 §, KR ERIERA RIF
BRI B KA R A BEZ, DQUANT 5 KR
FE[ -2, +2]2E", ELHBIIRES N, RER
PR R R B e AR 38 b Fndie A7 A AR <8 ( Sn
2 i) XV B AR R A R A B ST A, BT
BB BARNER, Hlin—BISRE NS —BER
1, MeiAE 4B K B[] i) DQUANT i< LK, Tk

— 44 —

RIEEMHEFAE T -2, +2]ZE. Hik, AHRE
HEJFHPBEBE K DQUANT f 8 BEA#T 2,5t
WHRIEL -2, +2]REEFHBEELLK,

MT St £=
it & 2 £ TR S
R N —

EE l=
I o

=i

i

=]
=

ol
B
[

o

i
i
-

2 BRAEEBRERMEEXRTE

—H BB KU, BT DCT 7 50 B b
KB CRKE, PERE - RKNELERKETRE
i, BRERNFEAEKBREK, X—IBAR
X0 T DQUANT,COD,MCBPC.CBPY H%uH, =
AR TR BHIREFTASE MBS MNEZ R
EHRKEL. DEAFRENRKERNAES, YH#E
RSB H I e DA AEGAS S8 I X gk 1) i A SR L X
BB, BB - REAS KBNS K
BB RKBRWER, BERETE RS E THRAT,
BEHREMBTMHRAE T FEEGRE., LR YE
SR ABATE R R BB HER R, EEE 1
EHREERPIT K EL, NS BE LN RER
FGEEDE T, HIL AT, AR BUE T B
TR B SR Fo 0k i R B A R

H—B M A A, AR IR T B R AR
BB DCT BB EF M KBk, W THEBEETF
P [ IR 3 PR U P19 00, DB ST (R SR LB P S
BIFASZ M. XIER T 3CERFFT X R  H{L
o (A 2R 1) i A B Y X — P IR T o
2.2 EATELEEK

R TIKEMIRE R EEN LR E—1TH
W& GOB Z,HA GOB Z/ GQUANT fif R iFE#T
wEELK, N8 T DQUANT R, HE2
P& GOB 2 HBEfEH &0 B o A B R (B IE 2
HRYTETE 1.3) A% KERIRZZ W, AR E R
AN EGR(BE 2 F MW 2.4) HRE T, X
BR[ 14 J#&H T —FpE B H. 263 + #ET0 Annex K FJ/2
%, ALV B T e T AT BE AR AR IR A g A2 FHLAR
B E

B2, AiEEE GOB EHENNIREAE Kk Rt



EFmAE AT EFARNZBEIIRMRIRA Tk

e B T ST Sh 725 A SRR 38 R AL R ATtk
AR U B B Ak K B , 2 J5 A Bkt -2/MB
) B SRS SR K BAL 5 K B8 B
SRR MK |, B T SRR R R T
BEAELLISE G UL, AR SO — BRI AR 8
BB A B0 B M R A s e A,

SRR BT TR A A A I I R I A SRR
35 T 5 SR 1 3 AL RO AT A A FF 46 R 1K 25
K, TR S5 — 2/ MIB ) 2 38 S IS P S5 P
BBk, DA A FIBATAE AT , (A SR
Bk B AR HA T e T I B A e
SRR . BOREBRAT LURAS b 58 0 2 7 S U
EWFRE A TR, WHEE RIS , T — K&
BKBBMK, B RUNEILEK BT HE
VR BRI SE A FERAR 27 B B, B
BB

(1) 53 BB IR AS SR 5 7 S SRS — K
RIS BHHATARIRTE N AR (N RS FHRTR
H—FTRIRIBE , 10 QCIF W N 2 11) gy B kb k
HI351E QP,.QP, o

(2) B AT — KA 01 5 75 i SR
FRb S ATAN R R AT B AL A B (AR B
HEA) L = ((QP, -1) - (QP, +1))/2 - 1,

(3) AR AT RS 2 FAL BB AT b 1 32 B B

L2 {H AQP M RFT B AL B AT IE : 5 AQP > 2
i, ARIRETELAIBE R B AL = AQP/2-1; 4
AQP < -2 B}, W/NERT BALAEE R, W& AL =
| AQP| 72 -1,
(4)BEIEJR MR AT BALEE B /RN T — KR
[ER= ¢ ALER
(S)EREIE B, HB—WiEREH.

3 SEBEREHMN

XA SO R, BATT IR 4R A 0 28 LBR T TR AT
TEE . SRR AR 4 B QCIF # R A% FARIK
A Container , Foreman , Akiyo , Silent , H: A7 £ {5 i 25
oA 100 57, p H. 263 ff) TMN8 4RSS 4ni et , S5
T8 96kbps , Wi%8 25fps, & 3 FIE 4 3 Hm i TH
O ik A9 S AR B B X)L F e (R {5 R LY (PSNR)
XPLG, AT LUE H, 24 3007 B M e ORI B 47
PSNR X425 2dB, ZFiZRAHE, & HERE
MR BEAMEHNERE, U RPEN _KE
AR, X ez S A X F ] 22 I SR AR 15 i AR T
BTG AR, LRGSRAEHEIRWIEL T
X—m 7S E LA B _ EIRA 100 17 4 B QCIF
Kz RIMEZER ARG b

MPEGH
WORLD

(b SRAT ST iR

3 RAMEHERY R

A SR R BT BT, RITWHT T
P . SR 4 B QCIF AR A Fore-
man , Silent, Silent, Silent, & J& 7% %5 3% 4 100 W, i
TMNS 2 5 #5% 45 15, 1 3 251ps, H AP Foreman 7% 3
48kbps, =% Silent % 3R 1 & 96kbps, & 5 2R

BUE A7 IR UG Ja B B LS B &0t , BT RAAR
B B HE D], BRI AR =B Silent 582 —4¢, {HZ
1 TRAS SR Foreman BT EH K _RE IR
2,58 h EMARY Silent Ji8™E T &, R ITE
Wor ks e, A L ARG Silent JRER T HBHE

— 45 —



BHARER 2012414 2% H14
34 T :
—— EFDCTER,FE |
T .
FIEA o II| |IIII -
0 Iﬂll IIl -..I
30 - | &~ -
| A SUNT )
) |r‘| I \"' A -"'/. oS Il |II 1 fo A
= 23 | |I o) ".v."I |"’ N ! | 1 U e
t T Il -, ! l"%/' R n, ! N III II I|I e Y
£ i , BRI
L IR e S T -
1;‘ o W e Vood I
M - ._" - L \/',-" - |JII _
1 - ;
L ) - _
el . . . . . L -
0 10 jely) 30 40 it B0 w0 80 on a0
L5

4 EHF DCT ik vs MBI RE T %

(a) SHEACES

(hy RETEL

5 RWELFEHENHR

4 i

SCEERH T #E DCT 38 FE 45 75 7 A5 5 F0iE X
R LREBARA L, HLTFEEMNET
BEBW L, WHEER R E, B~ S R%
BRIAFHEE, DL H. 263 bpseh @], 5ty ki
1T BRI BRI, W T2 THRAH B 55
PR, 0 MPEG-4 ,AVS S H. 264, A 3CJ7 ik [Fl i
EH. EERHME, B TEREEARE P AME
ST G A TR R & 2 227, T N4 B R A 25 Y
ZHEBRR T WA BERIBA B 2 FE
RGN, UGE T A TIE R B R R,
T—HRATFH B SR o 2 845 J R
1o B 112 HE SR EERD DL K HEAS SRR I A LR , 3k
SR PG LA, TFR R E BN IEAEHIE I E
FRAUIRGR TS PR o H. 265 5Tk —F UIRIR & ff o Oy
%

B 3k

[ 1] B%T, 5w, HES. BT BEHRMSEER
MCU #4: R i T K 41 16 BF 5%. T3 L% 4R, 2004, 27
(2):209-215

[ 2] MR, REH. —HERERALASETS R
Tiik. TR IR A2 B4R ,2005, 10 (4) : 127-130

[ 3] BB, RER,KIG. EAE H. 264 YRS
BHRGEDA T BIF%4R,2006,27(10) :124-130

[ 4] WS, SR, B RE. YRR R LA
BIBFSE . B 224 ,2004,32(10) : 1678-1683

[ 5] Atkins C B. Blocked recursive image composition. In:
Proceedings of the ACM Multimedia 2008, Vancouver,
Canada, 2008. 821-824

[ 6] Xu XZ, WauZ M, He Y. A refined motion estimation
strategy for adaptive interpolation filter. Signal Process-
ing: Image Communication, 2010,25(2): 121-129

[ 7] Chen M J, Chu M C, Lo S Y. Motion vector composition
algorithm for spatial scalability in compressed video.



EFmAE AT EFARNZBEIIRMRIRA Tk

IEEE Transactions on Consumer Electronics, 2001, 47 AHEE. FEEFH],Z1200310111331. 4. 2006 —03 -01
(3):319325 [12] Tang Q, Nasiopoulos P, Ward R K. Compensation of
[ 8] Rangan PV, Vin H M, Ramanathan S. Communication requantization and interpolation errors in MPEG-2 to H.
architectures and algorithms for media mixing in multime- 264 transcoding. IEEE Transactions on Circuits and Sys-
dia conferences. IEEE Transactions on Networking, tems for Video Technology, March 2008, 18(3) :314-325
1993,1(1) :20-30 [13] Cock J D, Notebaert S, Lambert P, et al. Requantization
[ 9] Question 6/16-Visual coding. http://www. itu. int/ITU- transcoding for H. 264/AVC video coding. Signal Pro-
T/ studygroups/com16/sgl6-q6. himl . ITU 2008 cessing : Image Communication, 2010,25(4) :235-254
[10] H.263: Video coding for low bit rate communication. ht- [14] Yoo K'Y , Seo K D. Syntax-based mixing method of H.
tp://www. itu. int/rec/T-REC-H. 263-199802-S. ITU, 263 coded video bitsireams. In: Proceedings of Interna-
2008 tional Conference on Consumer Electronics, Las Vegas,
[11] #A%iE, EH00, B BT DCT 25 Rl H2 B H iR USA,2005. 403-404

A DCT-based multipoint video composition scheme

Wang Zhongyuan, Hu Ruimin, Chang Jun, Zhong Rui, Han Zhen
(Wuhan University National Multimedia Software Engineering Research Center, Wuhan 430072)
Abtract

Aiming at the problems of high computational complexity and picture quality degradation of traditional pixel do-
main video mixing methods useful for multipoint conferences, this paper proposes a multipoint video composition
scheme based on the compressed domain of discrete cosine transform (DCT) , and describes the details of the bits-
tream mapping algorithm. With the rearrangement of the macroblock coding order and the mapping of the syntax el-
ement, the scheme combines multiple channel video frames together into the unique picture on the syntax layer ac-
cording to the spatial position relation of the composition stream, and then a pre-quantization policy is particularly
presented to remove requantization errors. To verify the availability, the details of the algorithm are integrated into
the H. 263 codec. The experimental results revealed that compared with the cascaded method, the average peak
signal to noise ratio of the proposed method (PSNR) was improved almost 2dB and the operational efficiency in-
creased a hundredfold. It is possible that this research can provide a video mixing solution for the international
video coding standard H.265 which is under development.

Key words : video composition, DCT domain, transcoding, video conference
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