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A wavelet-based fast motion estimation

Jin-woo Bae*, Dong-Woo Sun®, Ji-sang Yoo™
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Abstract

In this paper, we propose a wavelet based fast motion estimation algerithm for video sequence encoding with very low bit-rate.
By using one of properties of wavelet transform, multi-resolution analysis(tMRA) property and spatial interpolation of an image,
we are able to reduce both prediction error and computational complexity at the same time. Especially, by defining a significant
block(SB) based on the differential information of wavelet coefficients between successive frames, the proposed algorithm makes
up a defect of multi-resolution motion estimation(MRME) algorithm of increasing the number of motion vectors. As experimental
resulfs, we can reduce the computational load up to 70% but also improve PSNR up to about 0.1 ~ 1.2 dB comparing with the
MRME algorithm,

s dxEeE tAgrte] a7
Kwangwoon Univ. Digital Media Lab.

#* o] =EE 20033% Heig T T &4 A7y Yol ¢l
FrHAAdEHH

FAHeE ezl oH ey, IMT-200000 Algshes
128Kbps~2Mbps w9 A& F4 Holg MulA7 F2 A
Aol g Aoz dan! 34 £ elolE Mu2ast A
At gy, F973Y Yuie AR AdE g%
< 7 & o S84 4 viey Mg B4yt
1% F Qi -

o) &% TEY H264 EFHS HAL 44 EY
2 D 99 4F 3 s 98 MPEGH
VCEG(video coding experts group) % 7]&¢} 2% 24
& JVT(joint video team)ol] Q& %3} ZPo| o]F o



298

Aok Hoodas @A AEFA MPEG-24) wia ¢&%EE
0~50%A% FFAZIeH, ol FA HErte] AulA
£ g% 43NY F UE 7€ FHAsL 2 LR 9
Aad 2y Hoste 1R F94 wE8 A ¥
FerEe @yl £53 A4S oAk sy 45 &
&2 AFAUA T, AL BipAol =1, o]HY BFEG
34 3840 "ojdre L /I Yok olHE @
AL BoEy] A3 WHE F VR dojER W
(wavelet transform) & ol &3t= a7} Aggy At

dojgel HES olag T FHY JS7HOE
= Ya-Qin Zhang 5°| A MRME(multi-resolution
motion estimation) 71%el Yk o] /ge wE Hrid
o thal 23 WEHE S3ET B ASFS U2=
g wok opzl, 7t Bojdel] fFste Y HEHE A
sol 3tR2 AEFHo|A PojEr} Fvlsle BRe /AL
ek o33 MRMEZ|HS @3¢ Bgslr] 91 o 7t
A 71850 At At Kim# Park [6]44 Hol&dl
AsEo] 7HAE o]F-wg A A (shift-variant property) Z
Aatel FHFHNAN Bk dF e3P} Frlste dEE
Betatyl 98] Ao ol5H(low-band shift method) S
Aleratdct (619 NHE F7F FGeMY FHY 157
W R AR Z8AH AHE A& & AT 7E
¢} MRME 71 Bt} AMSEE d=2e 3 Atge] 371
= 9dol stk (719 7IHAMNE MRMES H34E
MAs7) 98 24 2FS B9 quyA ¥ 1
of, d¥zoz gHYL FAHE /WS At [7]
o] A3}E 7129 MRMERTH Aazke ok 30~-50%H %
AA=HAAT, St Fritdes gL SZsA

matd E =RoAk 71Ee /sl umsie o
33 FAL $AFUN AXNBL 29 5 JE 19 ¢
Y d% 7Y AR Sk AGE 14 $HY o
2 714 9 EE(significant block : SB)Y A& 4
oY WY UAAE BF EAL olfsld ANTL

AT BANAN 22 B2 o)

SREED EER R EEREREEE
45 0A2 Randel A IS BAT & ATk B

w opg}, HF 2 2Z(insignificant block : ISB) ¥ 3}
9 2F3 didel ke FHY JEE A4 28t
917] W&o MRMES} vt FAlge] A&Ho1d o)
oHE 29 & Yo RAHPLS Tk A Wke @

WS folBE e 1% $3Y A% Y

Az B =R Add 7ol 71ES PP vt
Aarere A3 gadtdMs L 2F AAEAY A
9 FARIGE AS 9 & A

B =R AL gy 2 IZAME dolEd 7
uk 229l g Z 7)o disted sy, MANAME At
3 71yel sty Adgdt NVAdAMe R9dd ddE
BHYT VAN AEE et

I. #lolE 7Itte SHY olE 7Y

Zrd oA BEo] AHEE o] &3le, AJZHAQ o
AEE AASE 244 d4F /1Y F dxdq 34T
7% (block matching algorithm : BMA) 9 A% A4 &
Fdo) ol oo i HAACZ 9olEH FJIN I
s $749dE 7ol gol d7HT QA 53
MRME (multi-resolution motion estimation) 7]'#-& #lol&
gl JdoA zt Bdzte] FAE ol§Fd FEAHUA £F

9 qZ7Woz wo] A Yl MRME 71¥e 19
1904 B ke 7ho] fojEy Hed 4o e A
AolA HA 2HUL dE3ch o d2E $HYL U
A 3Fv BYPSe] Z7] £HU0F AL, 7 Y

WAy $19 380

v(k.! vk )
A6 k,61)
LL LH2

v (k1) v (kD)
AS k.81 A6 k.61)
HL2 HH2

20,0k, 1)

2v,(k. 1)

LH1

2v,(k,1

AG .S A KD

L, HL1 AJ, HH1

0gl 1. i 22 3019 chiila: g2 olE
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