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T FaelA, A ZHlE ] AzEAQl FEAJe]l AAX 2]l BAR 2}ed4} (MCDI; motion
compensated differcnce image)ell ojgF A&#l H-E #a] Aed HEe] EA-E o4qk H-r ] o)
(CVQ; classified vector quantization) Z]%e] zlbdele}y £ =¥l MCDI HE50] Hale] 2-%]3] W]
{motion vector)?] =71¢} BA} HE (compensated block)e] Akl AR BAE 7lAhle TR o]asle] AR
£- MCDI CVQ & Aatalsic) w4t 3ol @A14] g £er) whew, gowy] 22030 9 sy 344 3ol
A AR - Qi B AAIHE @ dE{e] HE ITFEe] gt ofife] FHL FSCL (frequency sensitive
competitive learning) Al7whE ARg-dloirh njela] HERRA) AT H (sub-codebook)® AWel= 47} HBs) 4
8 gled, $aq] 84 aglal WHHoR HAF BEe) AR Aldkin 53T 9 S glek we) Ay
As), W5t WE2} WAt S2e) Wil Wil Aok o] $rU v ke

ABSTRACT

CVQ (classified vector quantization) using the varlance of the motion compensated difference block was
presented as an efficient MCDI (motion compensated difference image) coding method. In this paper, we found
that this difference block varlsnce is closely related to both the motion vector magnitude and the corresponding
compensated block variance. From this property, we propose a new MCDI CVQ method, that generates no side
information for what sub-codebook is selected and reduces the coding time since the variance of the compensated
block can be computed in puarallel with motion compensation process. FSCL (frequency sensitive competitive
learning) neural notwork is used in VQ codebook design for its fast training speed and low damage from training
vectors located at the class boundaries, which can be used in codebook initlalization or on the process of the
training. Simulation resulis show that the proposed method exhibits a good performance when compared with
conventional methods.

3y Ay =glz) (inter-frame)e) A)7kA Al

[.M2Z2 (temporal correlation) %%l ¢ <=t} EJ4) HF
S Ay =HRIREE] AR F-BAJ(temporal
% Az TAYY (intra-frame) ] T4 A redundancy)-& AAsbe 49 4 #Aw, oL F

4 (spatial corrclation)e] oo, B3] ged4) 4l 226l wAR ejalal flejabmle] aledAl (MCDI;

* AR FRAZ)1FER (khiee @ palgong.knu.ac.kr)
P 99367-0908, 4-pHAL: 1999v] 9% 8Y

355

www.dbpia.co.kr



A=A "00-2 Vol.25 No2B

motion compensated difference image)2] -ZZHH
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F A2 BRI el s o}E FasX (sub-
codebook)& HHEEI. o} whyelde FEEig o
/7] (classifier) 234 <J8 AEje] F4o) g B
FIoa-g Aldele] ofiAgtez yis A{E
B4R 4 lc}k Akansu 3~ MCDI® Y2313
o #%] ezl wet CVQIte W& A}
A o] wilg ALaePH 2 Rie oA ® o}
i ¥4 (variance)$] F7]e] ol whE o
e H-FTHEE AHESl] MCDI| H334toR
A, g ARk e, E29E A X
MCDI H-#&] AN Al ool sloz X3%
Alzto] wo] Aulw, ¥-§ Mol Wiyt ¥t viEsy
Age] PRl

MCD #8s B42 &3l9] wE (motion vec-
ton)$] F7|eh HAC) T, WP oR Ral]]e] &
FHYrs W) L ol =HSS] HAET
o A71A AAde] WelA|Al =o] MCDI #-¥2]
& B¢ 7Rl g, MCDI H85 BAF H%
(compensated blocl) = W& AL 7}Alc) oA
W, B $5e] oA P-4l A5 Y 4

356

22 T2 2 g A Hol, BA B B
Alo] 7 MCDI #%9] HAte AAle k] sl
e,

ol FAEE o4, £ =EoMe A4
delel wAF BHe] B4 o84 MCDI ¥}
P& AlgkRlsdch 29l wEle] =)ol B W
B Hag FEled, o] i Iese] AF Au
sl] MCDIZ CVQ3sith Hzsr|old £3¢)
BAR ARggle] ol BYU® ola x:al]] ¥8d
o] b viE] Aalelog 1S uinc} ¥%
B A7 2 4 ed, 49 dejgt Ry &
B HA7|EMT o glenz ¥R AR
oigk ¥k vlart Aed Wart gk

wit F=¥ AAA GLA (generalized Lloyd
algorithm) WpHel 2 AR Ed™, o] whye
tpdlelad BF AL ohg olss 2 3=
HE|2YE] Ko AHHoZ HAB (locally
optimization) =28 HMEaR= Helma, HE I
-2 ) aedegd] B ofthe weth
2hd H57 AR WErl 2] = Ab
s sedel mgAe] WAz, # =i
238 2e 2o e Fdx A" 4 9l
oA Er) e BH AR e 43
«dskg A e FSCL  (frequency sensitlve
competitive learning) Al7Fg Agsigie) O o)
g =3 A Ay E}b tadlelad AR
o HWart flo} ZldeeE € ok gl ¢ W
9} shglE]e] qlYol] shte] FmmEiRte] 7hAlE
22 tgA7le] e A& 7k

wol AlY 77, ARk w9 BRI At
Pk o2 EHU1E HAA WA £ AL
& AT < Usies, XY dako] disia] gt
AAe& Vehasich

0. BE@ 2aE AMAN HE IRt

BMA Whielde, H80e] shige] AUy &
A& THlcke 71 slell, AN A SRR
Vel BEGPR o) Teoe Folxl @A) o
o Welld FAYE FAHWE Y HEE WA
ZA B A Al rHE oA =9
5] WE A, e g s B
A MER: W7 Ad 2A (MAD; mean
absolute difference)”} d#] ARSgch

FodelA, $29 AAE Bl A T

www.dbpia.co.kr



vT /39 2 BT AHTE o4y A EF AlE] of<

olH mHole] HEFR WAzl o]F Alolg]
SA QR FAL ¢ ogE W= & YR 7
DR, 08 B G9AhE A7) A o] ARt
& w2 B33 5= o] HepAoloh =3 34
AFz ol BT A ARe] 2] o
woll, thite] HEs g Sela AdA AR
g 91 A& BF w9 HEaskl &
3 594 F-Agel4 BMA "y oR £39lE &
Hapd, HEe] 2E shage] FAIE 24
eHE 7Rtk 7Rl $214 BHAte] H&-E& V]
yhe 2 sajx)122, MCDIe= 43 9o g
7te] Aol wol elglA §ik. MCDIE &
el WHE S DCT 5 sl y-33 o8-
MCDI9] 434 W&t Alghge] Mol s
oAl aF REEeja] gHEE wol7] ol
& GEEE oy e 93 gide] A7)
= & HAE&Hothk uet F- hEelAE 9
A HIFe] FhA PEHAR F AARe] P
A& vehile VQ& |44k MCDI #&3} why
o] Aokl gu.

MCDIol &, &3]lo] wlmd A&slA Ao
A 23Xz} A ko] gl whi, A7k Wit 3}
Zgkel Wzt ol # A 239le] WF A
B cdY ) Blojui: Aol 247 & i)
A7iek ol2idt ¥4E A MCDIE Yusg
ul, @l kg ARSle] VQIRI 33t Ado)
HolZlck tEo] FAMoR Hale] 2k HEHe]
w2 dulae]l MCDIE -F5l o34k (training image)
oR o] ToRT eSS A5 Bl AR 2
rule] (code vector)Eo| wWol nhEAA], H4le)
Z AT iyt ¥3.8 eap) AXEE HA 9
9] #alr o)y Hgle] Ho

ofg] Jje| HIERE AMREle efAldlEle CVQ
£ H5% WEE oL 4ol %A AgAoR Yo

a7 1. Aedy 4 EF213 o4 MCDL CVQ 3494
7]

gh= Hbdelvl. MCDI #-%e] R4k HfFghes
¥3 MCDIE CVQ3te o] Alekeglom, o
H 1A o2l XF7)E e T4 )
o] FEEE vpehiaL gick o] HiHe B sale
vehfA]RE, MCDI H-5-& 2529t deich 3589

AhE TEjol R Hms) Al7te] wWol A4
3, =g FR7)7E ofwl ZeNE ddaideAd
vehl+ ¥2lagl % AR (classifying infor-
mation)7} FAl&e]] AEEejof AR H|ERe] F
o}y whe] sich

. Ret MCDI ietzst

1. @3y 24 BAR 0|28 MCDI CVQ

Fod Hadela Al Aoz A7k F
BAo] AAR Fom, Ealgle] F Hfolw Apd
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=

if Var( Com. block) = 0,
Classifying value = Mag(Motion vector)

else if Mag(Motion vector) = 0,
Classifving value = Var( Com. block)
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else,
Clagsifying value =
Mag{Motion vector) - Var( Com. block)
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A7 dellA "ok weba] ol AAdaste] AzA
AbA # Al SRR 35w Fete
g ke sl A=jAlAb& AR

A X W, 1= dl X, W, () ]xult) ©)]

oluf w(ny= o)He TspA Foll ivlA) A
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R A 2l Ak 15 ZH Y] EHAE T
o] 279 A Bde B3 2 gellel H3)
& el HEr}l SA=% FEE FH ¥
% Yz e, 71 s Ev)e 9, 25,
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22 #3iet

WA, @] FoE vQ Hhs] Fodg 128 =
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9] Z B3cH (subcodebook) T 128 =)= |t
' R 1eAE gA9de] & 44l FOOT-
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DEN <d4fe] Ffel| 2eolx] ¢ Hi, wjr]e
49l SUSIE 2} 20 =#H Yo oyl 4 Was
FEaE P& 99 wl=-g3 HF PSNRE sk
ek AR 1hgE FUY v EEE SR W
FoHE o84 VQ Weld DCT whfirc} $&
Y& Mol ¥ w|Bs} Hrlsle] RIeHF
A7) Eort vlEgo] & 712 CVQ el
¥]3) FOOTBALL®) 7% 222%2] H|=4-§ 2+4
AlF1HA 0.7%2] PSNR hx ohg Heo] & A5
+ ERlg gIg ¢ gt

CVQH = ¥ P2 2 o2 (class)d] TS
¥ =21/ EAEe AEE (dynamic range)o|u}
+x B4 uwiet Avaom AN e
Wil Fed $HATHE 997 doke el
AHE CVQ MY Ry=8e) =27)& 64, 128,
128, 256%] =v|e} 32, 64, 128, 2569 =)= A
Hslglem, AR Bl ERee] RE $3 7]
T e FI=Hel =7)E 16, 32, 32, 4R
et E 20M= 7@l CVQ HhgE Aokt
CVQ ubfe] B oJA)e} W PSNR o4& vjet
W sleh A w718 Hbgel s
FOOTBALL <gAM] 7% 4.6~12.8%2] H|E&-4
Fo|HA] 1.1-4.7%%] PSNR2 /MR Hole %
F4 AR R B S gl

¥ 1. FOOTBALL, FLOWER GARDEN, SUSIE °JAke]
et w245 573 PSNR Hlx

rEiE F il ;!j:nmww«;p}

5’ &«u%ﬁw N

4
DCT | 0.4375 0 .
vQ 0.4375 0 28,53
CVQ [ 04375 0.125 29.66
Proposed | 0.4375 0 29.45
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E 2. F3=Re 1R spAgE o9 v=gal g
PSNR 7=}

i At,..{irg M

i {i i
0.

.4423| 28.73 (0.4298| 29.57 |0.3936| 3842

0.4218| 30.09 (0.4496| 30.21 |0.3849| 38.62

Proposed Scheme

0.3858 29.17 |0.4277| 29.85 |0.3246| 38.48

*; the sizes of each sub-codebook is 64, 128, 128 and 256
**: the slzes of each sub-codebook is 32, 64, 128 and 256
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