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W F oY T —#HAT MPEG-4 SBRETGWEZHETTE. ENEMA T B ARG E RERE
B EARE, BT ETXWEaET . MO alpha RANESHREMRIED LB RGEEH ZE
R, BUELGEREKY, AR RAERNRS, SEEERNEN, EFT MPEG-4 ARG TH KRR R
.

*@iE  EHfhit, BREH, MPEG-4, EFXMEET

PES TN919.8

1 5]

MPEG-4 2 HIEsHREE R A (MPEG, Moving Pictures Expert Group) #ilERH XL ¥
EEERER R, TRETHTX AR /| SRAWE | TR T2 %5 (object-based
coding)  TE& U | FHEMSEMELE SR FEAEHETUIN (g FRAN K) FELE (9T0) 19
SLfk, BFEXMNSEMRBE TEESEEIEES LI, TREEHIFLE T HA (content-based) B3
HINBE. MPEG-4 @1 3| AMSRXE M (VOP, Video Object Plane) W& L HET AN
B, L EKERE. SHEFEESIERETZHNA, SRR EEN L ERERE, Wi
G, MBI, BB RAEE. AT HES%; Internet EAWUBIR S TN, WM
by ER SRR, RTHAFENRRWZEERS; ETHHRIERIEU
£1i; DVD bW ERZIBANH, £%. BT VOP B RE R BEEW, T, & MPEG-4
MBS 09 o = AT IR AR R 1D

AT ESREEE, E3ETROATO. R, Stz B RmE Mg
RGO HEAROCR H B, U, *fsEet MPEG-4 @iSEsk il R E AR . /L4, B
T AROHoE s G, EAHE A TYERG. A0 A REsE Sk AR NE M T
R,

ACHIHSRIXREN: TS B MPEG-4 ¥UIREM R (VM, Verification Model) 15k
AR TREREBRENEITT T K5, FREERASUE R REE AT R &5,
SUTHSER R,

2 MPEG-4 ¥4F #8 & v X 8045 20 3+ 7 %

MPEG-4 5IAT ARG B AT, REBREHETHVEB S, IS BSR4
SRR RA 2FHA, (RPN ZEG I RIDARAER, XERE—K P VOP MR
EAEFY ZEBREBMKERRERS. EHEREEH 0, 1 £FR VOP g, 0 FF
TR EIE VOP Rz 4h, 1 RRFE VOP Rz 3. X RBRIE B TomBes, RAETH
HEENAMER AR, TR EMHED, BAURERRN. KEBREER 0 ~ 255 2 [HA%UE
SeFR VOP ARG EMEHE, Hd 0 RRFTEEY YT EBRESFH 0), 255 FR
REREY (MY T EBREEFY 1) . KERRE SRR HETHREEZEF#ME DCT
Frek (RSB RIAL), BT 6 M9, H aTAARME R R HE 2R R R ZH UK BB RIF
B, Bz HGIE (K alpha FHE) . LREW, MEFRERAEENRDRENRRGEHE
E.
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£ MPEG-4 RiFSIEI 1, VOP BB R EET 16x16 1% BAB(Binary Alpha Block,
{f alpha #t) . @RiZ VOP @y4sBEi=CR: B-VOP (fila] X = Hi 4 igsi=t) 8 P-VOP (i e 5
M gmiBHi=), MIBEXTFF4m DAY BAB #4123t 1, B2 A TR R mE a2 3% & (MVs, Motion
Vector for shape) . MVs A[R/R FRRBILHIZE S RETNE (MVPs) 5HFERRD
#Z 3R EEME (MVDs) ZHl,

2.1 BT REBRETHEEFAE (MVPs)

LHj BAB #y MVs W[ f A48 BAB #5 MVs iR, B8 BAB 924, BRI Lify
BAB iy MVsl, MVs2 f1 MVs3 {£ M5k MVPs, & 1 fiR, #k i MVPs fra a2
% BAB 5%4%] BAB kil #iEsh#h8 (MC, Motion Compensation) 322, % F Z A0 45t
ffiZ#1 (SAD, Sum of Absolute Difference) ¥, H A SAD i k& /MY F ik E 3 &5
BMVEAN MVDs |

MVs2 | MVs3

MVsl | MVPs

® 1 437 BAB & MVPs 7JJ\#4F BAB & MVs %R

2.2 ATRREBNEHRE (MVs)

e3R8 MVPs go5Eal b, B TS HKITH MVs .

(1) % 16x16 # BAB 4324 16 4~ 4x4 By T4k, SHFfE— 4x4 Fik, WRHEH MC 525
INFERETF 455 R MIE (16 xalpha-th), Il MVPs ATELEE{E MVs, 2411548 MVs gyid

(2) W3R EARZHEART R, MAAEBNEE MVPs fhiFi&zs158 MV) . MEEL MVPs
KA DHKFRIZFERE 77 0 R 16 R E G978 AT, 3R F @RIk, ( SAD f/My IR+
MV B MVs, 38 M F ARG D A2 B K i 28 (MVDs), B) MVDs=MVs—MVPs .

WRA LA MVs {#18 SAD FHFE &Y HR/IME, NEEHFFE MVDs 55K F BG4
MVDs . WRE LA MVs {#75 SAD FHEMR/IME, FEEE MVDs #9537 K E R,
g%?&%ﬁﬁéd\ﬁﬁﬁﬁé@ MVDs ; R MVDs s 4 Bt AHE, Wk #E LA 8 /NKES

N S R

33 W AR RIE T %

B 2 45 TR EAREHESE T BRI R, T iRESsi st B E, cfER2+
Bigx MC iRE 5% € HE (THR) MBS HTHABEIS, XEB, HigEEWLE, THR
ART alpha-th . FEHEH, FATRIAT 3 4FetE, BIEET BT 0ny2 it i, 4548 BAB
B R B2 G F S L RIBARTE By B,

3.1 BF ETFXHiEahEiH45E

HE, ATaERENENMGITERET SAD . &R, BFEREENESINETEEXTFLE
T3, MPEG-4 RS % M EET E T X E AR (CAE, Context-based Arithmetic
Encoding) . B, — M EEH/D MC R85 MV R SEERIES B0y CAE ¥E8E. LA,
FNEH TSR REE s BB E B RSN F—4 MV § MC iR/ F—
AgEy THR, MhFTBEE:, KI1EXT2487 BAB gz shfhit A& CAE AYTERE.



9 FER: —FAT MPEG-4 k45 8tz shis 35k 1227

FESCHR (1) Irig e ks, (E4
MVPs tE5W1tRH9 MVs fBEkE. R
T T 48] BAB # MVPs gy MC {82
/AF THR, 3 ATH MVs 8 8 MVPs,
FH& LB s R, EERF, A
B THR 2§ 10, 45 R B £ H AR H
T (BN Hall monitor JF5)), K&4H
30% BAB #y3& sh &1 H @ i iX At
FIGR BT B T4 L.

3.2 1848 BAB i=zzhkEZ[EHY

X

TERR AT X 5 4 R A i 2% 14
T, #{&MFFFESE BAB B3h&E 219
RIAE et — UM R E. B,
KNBENRRIFEHNENERELR, B
SR 428, mE 3 R, XH, B
BXEARR TR ERERITXE
2, HENRERDXNSREALZNE
W A EE 22 M 48 BAB 9 MVs 2 [a]fy
A3 tE, B 3(a) RAUEHE T 2467 BAB
FRIXT RN %S E A BAB 1
X R R G ATERIEE; & 3(b) ik
T %457 BAB 9 MVs 5H F1E BAB #3
MVs G AT REFRURITE TR 16 3(c) LB T
MHf BAB Ay MVs 5 HAR4EH 1~ BAB

MVs=\\Ps

HRIBABL 18
$EBABHTCER
R St

FEARLIBABANN NS F T (Y
FinH A L DHIYEN

&
* v
ENVPSI R (& XKig
F AR ENMS MVs

2 R A REGE ST R AR I

B MVs HRIBAAEMERIEE; K 3(d) NIHHET X457 BAB 8945 B BAB g4 &
SR, T E 3(a), 3(b) FRPRER, RITLYE] BAB a8 MVs 1522 1#Hi% BAB
B MVs ; XFE 3(c) 1%, FHATIZYAT BAB By¥1h MVs &7 52 #HEM A BAB # MVs

Z Y.

HTHRE CAE s¥EfE, BITHFE
Xf F F 2 B R B AR SR T 75 B B M 46
MVs et — BR800, T R R
Hietk, EWIIE MVs FH £1 BEE N
EATHRBOE. RERNTEN LR,
+1 gy BRI R R LR A et hE.
EX—2WE, 5HIEL 10% BAB &
BT R PATBE R T B X L.

'BAB [URZEOR

(a) (b) () (d)

H 3 437 BAB X RM 4 KGR
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3.3 BRELNHN_ERMY

EAR{E B alpha KR, alpha FEABHAE, B <07 f1 <17, «0” RRZHKR
I VOP Xz sh, «1” Fms VOP Rz . WATHXA ZEFHERMPGE Sh#MERE
FITEEEE, A THRUEEBRER, —MMEETURBEAEERER. U, RBIOH—-AZ
B (CIES FHFEFFRA) ke L 8 MER, M—RmeExt 8 MERHFITHRIE. BT, RIVE
oExFE A 8bit AARMIT “RE” (XOR) EBHHSETE XWEKRE, HEEITHEMYTF 8 4
&ER MC 82, X, RINTIFE—HBU/NMIE MC REMZHE.

3.4 BEHE

WHR—4 BAB @2 BT ES I R R HIUL e R A 1L, WK1 04E MVPs B iEig
EMVs, fX 48, WINTURHEEN SR RE L, GQIE=HR (three-step search) St
W RE, EELME (full search) H ik, AR T 3¢#k [3] #4214 BBGDS (Block-Based
Gradient Descent Search) Hed 18 & 50k,

4 FREER

wERH, RIMEHT 44 QCIF(176x144) #& =y MPEG-4 Ml ¥ 5.  Children-
Kids, Hall monitor, Akiyo, Container ship . &/MSMHR)F5EE 200 ~MEEE KA VOP
XA A AR5, € 10Hz fil 30Hz BMUR T, $BITIAPERED. RPey #MB &
RARPUTEEH AR (BAB) $t. MIEFAE: AR UEALE ot 7] DUR F & MR R R 5.
#S-bits/VOP RR KRR G VOP AR AR, #SP RRESITZfhets sy
HHEMERAE, SbititERSZAIER. RPWAH 72308 a9 Bk T 580
IERER R B R BT 45 R 40 . 18 Akiyo #I Container ship 5|+ L RE#) BAB
FTEHETEHREEER., MIESARYHFEET (XF Hall monitor J751), TGt R ABMIER
Hik, WRFE 42% (30Hz WisH 7)~62%(10Hz M5 F) # BAB JFEHTENRBEER. BT
L, ZEERAZHED, ABEBEERGRES, &HT MPEG-4 RARGRFDE LT3R LB,

% 1 (a) HRER (30Hz WisH)

2] SRR

#MB [ (%) [#S-Bits/VOP | (%) | #SP | (%)

Children-Kids | VM r#yt3y: | 10332 983 2985948
A 2896 | 28.03 990 100.71 | 836944 | 28.03

Akiyo VM g% | 1760 157 508640
FxEy: 1 0.06 155 98.73 289 0.06

Container ship | VM Sy | 1966 198 568174
. A3 10 0.51 195 98.48 2890 0.51

Hall monitor | VM &gy | 2903 278 838967
P R 1228 | 42.30 276 99.28 | 354892 | 42.30

&1 (b) BRER (30Hz #5%)

F BBGDS

#MB | (%) | #S-Bits/VOP | (%) #SP (%)

Children-Kids | VM shysss: | 10332 990 122648
A 2016 | 28.22 999 100.91 | 44449 | 36.24

Akiyo VM g8 | 1741 153 16769
Wk 2 0.11 165 101.31 65 0.39

Container ship | VM $iy35E | 1934 196 19024
EXEE 10 0.52 193 98.47 91 0.48

Hall monitor | VM 7% | 2900 275 35986
EXEik 1226 | 42.28 276 100.36 | 15941 | 44.30
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%2 (a) FRSR (10Hz Hi3R)

=22l EE

#MB | (%) | #S-Bits/VOP | (%) #SP (%)

Children-Kids | VM gtk | 3798 1261 1097622
A 1762 | 46.39 1264 100.24 | 509218 | 46.39

Akiyo VM g8 983 205 284087
L TR 2 0.20 201 98.05 578 0.20

Container ship | VM digy#sk | 1281 295 370209
A By 18 1.41 286 06.95 5202 1.41

Hall monitor | VM dgyp: | 974 306 281486
A3 gk 603 |61.91 308 100.65 [ 174267 | 61.91

% 2 (b) AR&R (10Hz i)
F3 BBGDS

#MB | (%) | #5-Bits/VOP | (%) | #SP | (%)

Children-Kids | VM drgysy3k | 3798 1264 55378
AR 1765 | 46.47 1269 100.40 | 32109 | 57.98

Akiyo VM &yt | 970 203 9783
& WIE 3 0.31 201 99.01 99 1.01

Container ship | VM Jiydisk | 1278 293 13261
ik 18 1.41 285 97.27 175 1.32

Hall monitor | VM eyt | 975 306 14698
23 602 | 61.74 308 100.65 | 10014 | 68.13

£ £ X W
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A FAST MOTION ESTIMATION ALGORITHM FOR
MPEG-4 SHAPE CODING

Lu Guanming
(Dept. of Info. Eng., Nanjing University of Posts & Telecom., Nanjing 210003, China)

Abstract This paper proposes a fast motion estimation algorithm for MPEG-4 shape coding.
The proposed algorithm takes advantage of inherent properties of shape coding as well as shape
information, i.e., context-based motion estimation feature, motion vector correlation between
neighboring binary alpha blocks, and binary feature of shape information. Simulation results
show that the algorithm can reduce the computational complexity of motion estimation for
shape coding and achieve a high processing speed. Therefore, the algorithm is suitable for
real-time software implementation of MPEG-4 shape coding.

Key words Motion estimation, Shape coding, MPEG-4, Object-based coding
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