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Abstract

Recently we need a faster and more accurate motion vector search algorithm for
ASIC(Application Specific IC) or small systems. Block motion estimation using Full Search(FS)
algorithm provides the best visual quality and PSNR, but it requires intensive computations. The
previously proposed fast algorithms reduced the number of computations by limiting the number of
searching locations. This is accomplished at the expense of less accuracy of motion estimation and
gives rise to an appreciably higher SAD(Sum of Absolute Difference) for motion compensated
images. In this paper we exploit the spatial correlation of motion vectors and present a fast motion
estimation scheme which uses the predicted motion vector(PMV). The PMV scheme is more clear
and simpler than the previously proposed algorithms which also use adjacent motion vectors.
Simulation results with standard video sequences show that the PMV scheme is faster and more
accurate than other algorithms such as Nearest-Neighbors Search(NNS) algorithm.

Keywords : BMA, Motion estimation, Motion vector prediction, H.263, MPEG-4

¥ EEE, B BT IER I. A 8

(Dept. of Electronics Engineering, Kwangwoon Univ.)

% o] =R At A7) 2 HRO1-2002- ZAFE7F 2asl=Ez Qleldio] AdslE|HA e
000-00179-0) A4l 2f = g e AEE A HE F A HAGn A= 2

HEZHF00EIA25H, 494 EU 200343100 =l ek 82 2B ukbae] 9 Alo]E(Web site)

(168)



2003% 3R BT ILEEH

1. A~
- 2=

of| A= eyl An)Ae}l skAkEl wWElm|t]e] AE
g Mu|ag Bsled duklelA] VOD(Video On
Demand) Au]28 2|l bLﬂ oick w3h A FolE
Aldu] el IMT-200000413= 712 Fo) Eal7]ella] 4]
82 Za %"é%ﬂﬂli—% A1 dekar glek o]: o
oz mc] e ofafell wfgl AAZE =dle] t]ST] 2
=),
FAES A" vt)eg Agsta HAs] 9]
lo] 74 E Alo] 71201el! 720x420 Q1 NTSC
Nt e AFE FER] o A9 249x2” vlEs} 9
A3} olelzt Wogt ARE shds|ee} 22 AL
Au)zel] sz A Erbssich oebd MPEG,
Ho6xel 2 qtEublo] dasie) " gadat gt
A= BlY] L AlEe] Aziake] FEAS 4
AgoZA dlolels hE3y] feted A BAh)
Al(Motion Compensation: MC)& AH2gkch MCE $)s}
o BMO odake] 7HAle FA9] HE(Motion Vector:
MV) 3t ollZshe 7o) a78g' adgrs gl
4] 71 whe 7:“&].2 5 873 HBo) 2 31011311;1
FAshz Hiolth wepA AAZReR vd e G4
bt A HEE A7) Slste] a7
Asterg wig- Eofof gk
JubA gl 2 Wy A& dwelEori=
TSS(Three-Step  Search)®,  LOGS(2-D  Logarithm

OSA(Orthogonal ~ Search Algorithm)”m,
o) Wy

.
s

F5HkA]

of

dr e wu

olutd el .TL—fr
Search)"”,
CS(Cross-Search Algorithm)™" So] 9)z}
& ARgEbH FSrr} giito] ZAE7| wlite] A
7} tha 73R u B8 ns 93] sRAlAzl 4=

ol NTSS(New Three-Step Search) ="'z}
4SS(Four-Step Search) ¥ 8-x]o] wlg]7} o}
off ¢ S 2 2 F=5 Zd% o]-8-3}0q
7)) wd duBlEERT) HHTel £58 4
Ak

4 Wele] Al AREE o]8sls i
©21=  PM(Predicion Model) &4 whilils)
NNS(Nearest-Neighbors Search) w1l

t} o] HPE-L &9l wEeje] AV E o8kl
HollA] ok 74 dmelguch sl Jelol, %
weh ofje} gHEReldn o e me] Fl

PM 8RS 7]&2] NTSS9F 4SSellA] (0,0) oA
sl Z1-& PMV(Predicted Motion Vector) F2Hel]

A e E ol Eek Zlolok NNS 3l PMVE &5

2+
e

(169)

£ 40 4% SP £ 2%

Aew sle] 22
o] HAelch NNS
T4
sl 7ol NNSol] Ao #lgt
Lh_o-];s_r,].. NNS uhﬂ o Oxlol Eun _L],;Ho]]x-] 1834
ol AshE Flke oo} 7hA) 795 Ysta o)dl o
2 MVE WHel7] mo] 13 (Branch) HHEe]
Hashcl Halx] o8- WX 2](Parallel processing)
oM g AT F lelr] wel HE )
W7 glis HITL. Aelg DSP obH Aol Tas}]
of #AFsiekn & 4 ek o]’ DSP AEE )
Aoz gaAee] 7]k T glr] mhele
B e NNS ubHelAlst go] £9) wele) o
agtoz Fu w2l $A9 Helgel Wi TR
olgski, 1 FAhS TSS el A il A A
do] Qe ksl FgeR AR X9 B2
o P SAD gkst veiAl . g Ee] SAD gl
oo} A AgE Axelc) 4 B2 35 nTg
R A2 duls]li ulincg Hallx) 9o 45
dAsA = T A 4é% sl ez S

AspA] 2 A 4 glek

delolA] AlaA wag shs A
Hols 2744 w4 Ao} 9lid
5] 2 nsof me} TSSOl Aake
@ Awe
281 7]

2 PR

m‘

¢

KN
=

=
=
[=3

T

1:1

Algorithm TSS
/% step size [ d/21
FHef FAd ,_~r]°]r:]—) */
15kl 27] step sizei o}F Frloll4] SAD e #
475]—1:}
25k 24 SAD 3k9] $131% ek
35l step sizeS HEOR 29l & SAD glo]l Hi
B Mg 2207 ®ie] SAD ZHE Eeich
45 o] 4L 33) WhEe)

2 z7|skgic) (gt



2 $49 BAE o 48 A2e 1% $49 43wy s it

’ I A
[ PMV
@ rirststep
@ step B Sccond step
¢ + A ~@ Next ste

- os

B Step?

A Step 3

2] 2. NNS(F ¥4 2x)

7

33 1. TSS whle] o
Fig. 1. An example for the TSS scheme.

Fig. 2. NNS(second mode).
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T FS | TSS | NNS |Proposed
H] E-8(kbps) 761.29 | 956.50 | 80021 | 791.97
TIME(ms/frame) | 26191 | 3681 | 30.26 | 2881
PSNR(Y) 2978 | 20775 | 2074 | 2975
QYY) 07567 | 0.7491 | 0.7005 | 0.7478
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- FS | TSS | NNS |Proposed
H|E&(kbps) | 131.87|130.83 | 130.78| 130.54
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PSNR(Y) 3185 | 3183 | 3183 | 31.82
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