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ABSTRACT

In wireless communication systems, transmission emors degrade the reconstructed image quality severely.
Among various techniques which reduce the degradation, the error concealment technique yields good performance
without overheads and the modification of the encoder.

In this paper, we have proposed the technique for recovering the corrupted motion vector using the edge
direction of blocks which sumround the corrupted block, when the video information is compressed by H.263
standard. We uses the property that each object in video sequences shows the same motion. For the estimation of
edge directions, the first AC coefficients of blocks are used. Extensive simulation results show that the proposed
technique yields good performance with a reduced computational complexity.

I.ME

ol A F B4l vlgo] alsima 2l
AL olgste] mMelnlr]el Muiag AlFelr) 9
T Whge] wks] AT gl Es) devin)
o] Ay ZME T4 ARE Ay WS- =
7| WRe] Eodat ARE mEHoD s 9
)4 clofgl ehe dmElEe] Aalsigdch AA
o] AMEE B4 gk MeE ddEs =
AP A7k AR S o187 £XQ) AR

(motion estimation/motion compensation) 7|4, 2
7 AEAdE 0)83)}  DCT(discrete  cosine
transform) 72} =t PEFe) ke spi Ao
& ¥Hvariable length coding : VLC) 59 me]
FL BPR R AR Jev o]’ g Wi
5% AMEP APA Ad L wlgshA gk
53 7l Ze) ¥3% AEE AMEY A¢ A4
257F 4 58019 T2 A7) wiiel
oA HB7le) AFA) ol FeIR] AR BE
AR o7} A 5 glok gk T &

* (PR
=5 K01055-0206, Aok 2001 29 64

1880

e ylgeiEla A - AHRFEER(cw@www.cuk.ac.kn)

www.dbpia.co.kr



E ) 73A WS ol 4% 41 $49 HEe B4 7Y

F53t 7Pl 3 BAF 7ol AR e @
ZgYell F7F A olF dAd® =]
25871 Az S40) Uk mEpA Ad R
25 B¥Ee G4 Fale] dilEe e e
o] F83lc} o]F A LFel 71 F-z 3}
71& Al W, &% AR H3E AR w
W Exe] Myl AR glo] Al welx akE
dolel & AA-S & 27/E 2HA7Ie W
HEel wol AMEAL glek o] Follr] 4lntelA
EAE dlolel & ABAE ol8sle] BidEe 2F
L¥(error concealment) W2 ‘HEo] ¥l AH
7F "R i 44 ¥53 e wAge] AH4e)
Vet Aol 7] wliEel] #HIel wel dvsm
311:}[3-10].

394 wolelelAle A - F3kHel AL o
4% g 9o BR 53] of 29 g A3 o)
k. &% 29 7iHe AMEsA He 9 AR
Ao wEl A7 €& F  -29(temporal
predictive error concealment) 7|3} T3} &€& ¢
¥ 25|(spatial predictive error concealment) 7]
52 v 5 vk Al o& 2F 29 qie A
Moz Tz <A AR FoA -
g HES ol &AM P ARE B
Aeolz, F7F G5 o7 29 9L G 5
ol 4] W3}l A4l JMdsle vkt Wl @
+ 71 7 492 W) greEtE] &9 oY
o 9] e she Aol Azt & oF
21 el o)A =Y Al s=alsl
Rt sl SRR RS Aolel d7) o2l &
2] Welrt S e Ik & 4 e
ol mA<el 7 fARE FE-E vehlis A
Holng Ak Fe] £ wWelg & 4 9t
AR RES A B S ook o)® 2A¢Y
HElE S| 3t AR &) WeEse
T BEe) ez A4H 244 g gE
9] B9 s W FH ESe] gAY 4
$Ee] e Ashe ubge] slvth =gt 4 B
29 249 wel?] sMF YiE AMgEle Fart
o} 2A9S ke Y, &3 B39 AAH
A FH EEs 7Ry A §EEE sl $3Y
wWelg A% 7]l BMA(block  matching
algorithm) 7HE i 27 da oE o9
7HE BB g ARE o188l FH &
23 7H # 7ol HEE &4 Yo DCT
At ¥r] @& BUsks 2leE AFe] ¥

(interpolation) 7|xie)=} & 4= Sick

B EFdAe F94 E509 H2636) &sA
gaf Todabld A {2 29 dHerl &
A0S o P BEe BAE s 22
Wel g FAlshe A2t 7S Agsisdch =49
Wella] 22418 7t AN wepdE wiedles, &
A9 viaz BEe] g=gle] qvkd 4 wiaz
HE2E Fojl4 7 Ao &3l HE-E Fof o]
B3¢ 249 Wels &4kel £59 e i
stgek 2 Aol &3 2358 2] $ldd 7
&2 FAl(edge) WS olgslEth Aok v
Hel A% 9o 984 249 e 49
€ 759t 29 WEle) DCT A4yt 25 £435]
W& Aol iy Y S AASKC) A¥
Ave 7189 AR WHE SN A e A
55 Hoji= BMAS} w3l %4 Hgivhk ey
A 2 BMASY] w AR ol A
o} glck

2 = AL v ok Al 2%elxE 7]
2o &F 29 FHel i8] wsta, A 3FeE
AZE ©F 29 7Pge ARl A 4gode
7180 o &9 M AdR 2F &9 e
Briele 2o A¥s o AAE AN, A S
Aol HAE-g A%k

I. 2% 26 74

1. SGM HE9| 2F 214

H26300 e ZHzte] &g B3] A7k A
A2t DCTE E3F 3704 Aadg o83l o
A5 edct wEid A 2RE Qe X =
Qo] DL A7, 2 oG] o)F T A
Hshslo] Bl el 3pale] = A3l et
A 2.5F &9 whge] f7Hich

OF oo whgele 94 AR FR gt F
b A& of o wis) AR A% o o W
ol i, B2 deelae] oFf oo Wy
2 ZHYUS FEE Folr 2F57t doid B
o] i Aghe e AR 29 gt
FAE= Aolvk AIZE GYeliMe] &F 29 v
L ol ZHYY RS olfskd £apE BB
Bahe AomA 94 el 9] sle
PRolt WA FEe S dsxie AY
g3 e ARE BUY F o= ARe] 9l
o} et $2900] gl HEe dejAE ol =

1881

% do J

e

it

www.dbpia.co.kr



5413322 *01-11 Vol26 No.ll1A

dodeld wale) &4 2R SP SARE BR
2 Aojet shwl oldi: $49) WEP) Fag o
g it & 99 Wels dd gode] sl
A =ZAYgel S AR RS el A
o]7] wiEe ek £ dge) g9 HelE &
7 giokd &4kE oddde A 278 4 9)A "ok

2. Fei E2o| 29| HWHE 0|88 25
DS ST

7P R $A9] WE 3 weze ¢4
9 =z B3¢l £ W E 00w AREE
Aol slek =, olA ol A =eele] £
o] A2l grkx rMHsRs Aoz ol Z#gle]
2 A8 wolR A Aol o)L
2Ade] A9 Y& daoht Wi e dedey
£ e ASE U 5 AT SHYe) B
GAellAE Adgo] "olxlck g4 Melg 48}
T e oz A% waz 22e| 9ixg
229X ol madelxe] £a4 Wez o
Aok Aol ek oA HRiBEe] o] A
AT 7ol $& A5 valh ® o ue
2 949 wE B B AREE o gshs A
o] glrk &, spal W) NASY $AYL ol 7L
WS slnE A9 wlaz B30 $49) W
HE 243 $8 o¥ 19 o] 909 Y]
el ge] He Tl $49 Helse) A
ARATE o)4sh: O& W 2e 799 49
WElE] F71gLo 2 tiAlshs W] gluk

A(Ax, Ay) B(Bx, By

F(Cx, Cy)

I 1. d 839 94 HelF o148 234 wiE 3

3. B ZA g YH(BMA)

22 A3 gy S(block matching algorithm)-2-
TR ARAEE o83l SR BF M A
e iz B550] A4 S o 2 o
A 7oz Noly o)H x|l BEE 23}
t el B2 YL ¢ o @4 gy ot
o] BE EE dis A Wrt eE A-esle

1882

Hao) AT vshfe B2 X8 $49 W
B2 sk 8k4]¢ FBMA(full search BMA)e]
2 ¥l FBMA b ARd £x4] HeE
Fedes 7 At el Aalake] gl
S Fer) mejvke @Ae] g o) Reald)
7] 4% 2% duelSe R 388(three step scarch),
48S(four step search), CBOSA(center-biased
orthogonal search algorithm)E=] gle}'™,

B EEdAe Adsie wsel wlnE A8
71 AEe] £ FBMAE ALaslsiclh FBMA H}
W AR BE Fe) B8 ol =AY ¥
4 gde e Az BE5E vlagkh & 4 (D)9
MSE(mean square error) #4l eE 7 ¥ 7}
e S 7 dolelg £4% B89 34 ¢
Zq) s )

=3 (PL,—PYH o

old =4

a7 2. B A A wy

Al (e Pl ¥ 29 4F 239 430
FEel WA 2] £ BE PH B4 o)
¥, Pii'e ¥ 29 8% odle] MAst ¥4
Al oA ZHgle Hlaz BE e 3% gholrk

4, 27t o 2F 20 7|y

7 €& oF &9 e P 9] @
FRE olgsiy TH o= A A ZIEEE
TAE §4-9 DCT At 9] ahé Bzl R
22 452 B7liinterpolation) y1ele} & 4= 9]
v}l wleba] &AM oY el Al AuE I
AYY Areg HEYse AL BrbeEl] W
o ol Ax dF] AHE oA Ak aeht o)

www.dbpia.co.kr



= 7A WAL o] 43 EAE #4d wele] ¥4 AW

WhE ZAY BAe} AR e B 2
o] Algh 75, =AY Ae) E A5 T A7t 4
Z 25 &9 7 AL 5 e A= A
go] Zhst Aol Urk A Aol sl 71d
< 4% 499 Wl #E AR Sdse Wi

Py DCT A4E BE ¥ ¥ sz
e 4 Sk

. WEME Tog oF 20 Uy

1. B YEgE T 25 YE =3

A9 He B W Fellxl &A™ A9 A
HE FH B39 234 dHe Bd =x SR
o2 sk H&“ﬂ" H 5880 &dd 5
B 722 A Avs FAT 48 B5L 5
ol et FH BFe] #iAolAt e A
ol §& A& el FA vk 2 & =%
dAe ol At A AT HT &
A4 We] 4 e ARk

Ak el S WAl Seat ok
L2 2% A B welsl W) BE
3 e AR Sahe BRE 34

( A7 D

| #4428 A4 |

!

| 9% 9 859 +9 49y 24 |

A
[ 9 29 41 w3y 24

'

[ 9% 9 ¥59) 4A0\) R 24 |

4
A BEe) AU |

l e
2

A

| o5 90 045 59 28 27 |
!

C # )

a2 3. &F ol ojgEE P £ BY 2E=

2. A2 AAR 349 B5o] spd A+ 1 BR
4 A4 Helg, 2 A ool o ESES
Hger, a8l AL AAR FAHe £80]
hie giokd 4 o) Jie £S5 349 4
ElE ol&3le o] =Z#}ls BMAS ARgale]
4 359 $A44 Helg FA¢rt

"D

B Aa

W BEol o)

£ WE @za—|

= )

a8 4. Y e Y 2EE

I3 3% 2y 4& AdE daElEe] EFEe
ot 2¥ 32 4 BEEe] AAS WgdE 1H
Bl g BRI 3L AR et £5- 3
3he Ze® 1976 s 23 45 wsEe
E5ES o183 A4 HeE F4%ke Yo
Zo sF==, 29lel gEc) chg 289 33
ol 2t sl gk ALARE A= gk

= Z2Eo| uhakM ZHA|

7374] WEFAE aEEled AMRE P B8
% 59} o] &AY vimz B e 499
a-—la ]E]' :1‘_315—7» %74] kﬂ"%"é 1"’4"“? ZLQ 6°“
Aet 2] Hi, V19 ¥ 712 AC AGE 188l
ok & Hi, Vo 23 79 13749 9 ¥F 9
El(class vector)e}e] A7} #4vt Hi 7 3o}
A aade AR 29 74 137/9) #
7 Hele A WEkE ehilees AeE 57
o] Mgk oz H5E 4 glch o ¥5 wele W
o) gl HEoR wiAn e BES Yshy

1883

www.dbpia.co.kr



FFEA 83 =-FA] '01-11 Vol.26 No1lA

3 1~4¥ 5 dElE tiZade] wapde) gl B
Eolch 5, 79 BF wele 9 gekde] glE B
ES ez, 6, 8 BF 4w o wEkdel
e BEoju], 912 BF WE& 73 dirpdy
BEkde 717l BEs)rh 9eF B88) AC AHFE
M, V)b skm z¥ 79 @ WE 49HE (X,
Yoelah b, 2219 weie} 23] 79 dE EF
wWEeele) AeE A (HF AHdale A ANeigl
SV = e e dE BF UHE uRE
AAsR= Aot

d=y (H,— X))+ (V= Y))* @

8 B9 919 AL ol gsld dF e d
e A1 At BR e 1deldickd
o) B rst 2L viztalel WL AT sl
3L AAL

&1 ¥%

I8 5. WEE aEd 285

Vi

Hi

D2l 6. DCT Alr

232E

=

o AuENZo5B Y

A
=

&

-80-70 56-50-40-30-20-10 0 10 20 30 40 30 KO 70 &0

oy 7.V, Hi B4 =dgleAd dE 25

1884

3. 28 9H $3

&4 529 AA wepda v)eg gL o)
Aok w#E 4 gl FH B2 A WS
=¥ 59 1 BEelads \el 22 b ulef 2
W B22 Al 3 528 /9 7k oz
wek 4 B2 euuigdelch oF B9 19 &
Bl wied emARel AA wkde] gigivhd,
o7& &4 HEaH= Aol ks Floltk o
2AA S wE g, 1H B2 Akl B
Exv) A4 BEF gAge] v] go] dA@" el
of ThA] P, wl A BEe] 49 AR
A wekde] slgckn gkl o] B2 23y
2 el =254 229 g4 fs) F99 3
Eurt 4 B52 A HEE 245 £80] ¥
f 239 o Uxg AHolch o] W& o3l
Z47ke] BEd e WERge) UEAE ol B
Bl W] v B2 Asly, # EEEe
sl EAE BEe] 329 WEE sk
Zolck. Wl THEE BEe] 1Y A o &
2o 249 wEz £48 229 gAY WEE
FAEHAT, o= Ad A sdEe BEEe
BELR Ak & 270 B5olN A wepe)
A= o] 27) BE9) A9 wee) mgem
B, 3708 $Eo] mEgvh 37 B2 gAYy
e FFog 49 BB 249 WHE 54
ek 2eEpt 2 BSEe) o A e 2R
W At T EESER £ HEHE &%
BES ety £33 E3¢] 34 EISEL ¢
319 BMA €328 i) o) P &
Ix|sl= B2 29 Welz £AS] B2 §
A} Wel S Aok

V. 29 &8 ¥ Y

1. SEY #HE &

el Akt &F 29 ubge] Aeg Wt
7] fele] vles} zte] 10 framesfsec QCIF 3
A12] foreman %J4}3} carphone AMS wiAlem 32
kbits/s&} 64 Ibitfso] HFEelM =) Agsiich
2 ol Aagk AA s el 49
1= B B Ve i o o L S B B L s
4 B559 3 Heg gdos o
Ptaverage), T4 B2 £ Hele] g
2.2 x5 whi(median), HE AA A whg

www.dbpia.co.kr



TE/AA WAL o4 &1 39 Wee) 29 A

(BMA) 59} 71&9] vhyel] digh AYPE o] 53
dgick =3 AS Wl AxzA A 39
PSNR(Peak signal-to-noise ratio)2 A8}k

PSNR=10log

— B )
‘jvﬁ ‘gﬂg D» ]

Dp= Isi, D — 2™ (i, )

ol Aol £xq] WElwle] &A= r= 7}
Aol wigle] =8 AP sl ¥ 8L
foreman 934}oll vhsl] 32 kbits/se] 4L AL3F
735l § zE]leld F Y vizz E2o] &4
HE d¢] Aels, 23] 9+ carphone FAtolA]
64 kbits/s®] AF-E-G AME]F 7Afel ¥ =Y
Al A NS ulaR BEe] &4EE o 29 Al
e Zaojry, a7 103 2% 112 carphone <
A2] 1 At AY A} galelel

I3 87} 1% 9o|4 BEo] r]|Ee] WE Fo
A& BMAZL 71 408k A5-S weluh Aelgk
W2 o 718 wHERch: 58l BMA
9} W]%gt Ae-g ®oltk oA mediani} HFo
2 A9 9eE 4% Zapt g AL
BEE B4 wslA] o &3lY wWEE F
A7) WEolct. olef Hla) BMAs} Akl wpEE
7 BEE meEld vyt B4E s EEE
o]-881917] Wi mediana} el wls) gl
FA viehdol oW B =pdde Al W
2] wlai dfe s ake BMAHRL .34 1}
23l BMAHRY Sl E 7Pt S8 Alsg el
= FBMA HPfg Apgsiglcl™. & ne g4
Jo] s £4¥ vlazE B2 FH3 AR 2
dHFHE A (D2 e HAR el delsE 2
T Zelrk et o] upfe] Alalape] whEd] nls)
o] AQgE W2 ¥ 139 3] BMAS Ak}
Hlws] Aabape] WA vk N dmto] 7o)
i, BE BEe9 Fr|glsld, BMAE 34 NxNx
2BS] F4-4 HA® Il 2By BEY U H F
oA T Wef thafxint ofd =eqle) B} wlal
£ 7] dgolvk BMA=} ] AlQlgl wyE F
4 At 2L Az FAEe 5SS $Fee
ol 4x13x22 104H2] FAo] "asls Hdd 73
= A AR FAHE B2 2§ A
FHHE BFo] EXEER] oo} 4] E-E sy
BMAE #jahu] whE 4x13 x2+4 x2B2} ZAl0)
g}l B mddde dete 2718 22 3

LRE N& 320z BEL vizgiEds)s geo
B2 B 160tk o)d 7% 49l @ BMAZ}
3276821 7ol wlsl ARMgF wpHe] 142 W F
A7t Zhagek. Hle] 79 HA] BMAZ} 32768
o] AIRE wio] 2322 BMAC| wia| w2 FA
7} ZAagch

32

Ell
2 &, S //

23 ‘\\
PSNR 28 A\ 5\
o -.,,Nu.s,m,' Y =/
7

—a— Average
% e Medlan
25 |—=—BMA
" —s—Propozad ~ )
02 7 102 £ 162 L) 222

frama

32| 8, PSNR H|al (Foreman, 3+ Z#H|%Jel4] 2 7)2] MB
o] £4t=l9l ul, 32kbps)

—»— No-arror
—i— Avarage
—w— Madian
——BMA
= Proposad

|
==

L]

frame

72 9. PSNR ®]% (Carphone, % ajelel4] 3708 MB
o] &4}=l9lS wl, 32kbps)

I 1. BMAS A whie] FAla v

F4 vl
BMA 32768 32768
Aqkgl = 104 232

by B2 &4
28 10, 9 447 A AN carphone)

(@ 9 J4

1885

www.dbpia.co.kr



PF-EA 3 =4 "01-11 Vol.26 No.llA

(c) BMA @ A2t
37 11, Carphone “jA}e) 724 =aq) B4 A}

2. B=¢ YEel DCT Al 25 &4

S el 22 W] AR A9 s
A vEY 714 29 wEe}l DCT A
T7F B SAREAE Al e 2o Agsig
ok 34 WElE s A% A9 ez
o] =#qlellr] EF-& Aot BE FAE £4H
BE0% dx3teE sxick 28 123 carphone
ol dhafiA] g Ao § ANY wlzm B
o] EAHE 75l sl 32 kbits/sollr] mef A

3

—a—No-error
—~ Average

5 r ——
ol N T
PSNR 3t r<><\:// \\

\

%5

2 7 102 w R wm =
frame
3% 12. PSNR B3 (Carphone, ¥+ Z#|9)olj4] 1 7}2] MB
o} A= wf, 32kbps)

1886

3 Aeolm, 23 132 foreman IAtel| o3l 64
kbits/sell4] ¥ ZHJellA] U] j2] W=z =)
=S dle] Aol 27 149 29 15&
foreman <44] ¢l <dA=} Ay Ast dalo|uk

= AvBragn
94 | —+— Median
wten BMA
—a-Proposed| | N
33 63 -] 123 183 183 213 243
frame

PSNR 28 %'-/7_1\
N~

~7

3% 13. PSNR H|® (Foreman, %+ Z#edl4 4 7)¢
MBo] &45]512 w, 64kbps)

@ ¥ 94

() B2 24
% 14, 9ak=l &4 o34 (foreman)

2o AY A $A9) wet 4598 Ag
o} vl37IA 2 BMAS} Aokl whge] ol & wpHE
Hr} PSNRe| i)k slA|ul AAdez 229
wWejt EAE%e 7-$-Br} PSNRe] wigich o]
Al PSNRo] 3219 weat $£459e A$wr) o
A v AL 4R A HER o]H = Yol
A BES Aol adiE tiAeglr] wiie] S B
B3 A Fgo] A WA o) wiielth =
=AY HelE AEs] AYE s Ad"o=y
PSNR Zwiold 2 43k glglch ==z 24
9 weigt 3 FAslelr £k BEL 3 melE)
5 98S 4 5 glok

V.d E

B wdie AA WS olgsle] &9
Mo &30 A4 HeE Fse JlHe A
sisicl &, &% BE vl wade 7l

www.dbpia.co.kr



TR AA BEE o8 &1 $4Y wee] 54 AW

2 olfsle 24 WEE e Te
Aalsled=d] &4 v BEe £4 'E_‘EI"Q']
7AA wEE zeslr] YEiM 7 B2 ACH
& olgsled 2 BEo g ERElsich

AeH G|Fe A5 Hrkekr) elsiA lek
T oF 29 el el el APL Falo]

12, A 29 g wrisiack %7 2z
71&e] M FolA] FlAF Sl NS Neol:
BMA=L  H)5%t A%g wsich BMA7L Alaleke]
W AL JeEk, Akt whe] BMART A4k
gho] & omix BMAS} &gt AuE wolr] ofE
of 449 Pyo WElch ¥ =BG vlwke
2 BE £492 gyl Agd wod of o9 vl
Wl 7 77 Pashln i

@ 3 ® T

(@ ==}

23 15. foreman 34k9) 93W1A) =Zayd 54 A9

#1249

[1] P. Bahi, B. Girod, “Wireless video,” /EEE
Commun. Mag., pp.92~93, June 1998,

[2] ITU-T Rec. H.324, “Terminal for low bitrate
multimedia communication,” 1995,

[3J D. W. Redmil and N. G. Kingsbury, “The
EREC : An error-resilient technique for coding
variable-length blocks of data,” IEEE Trans.
Image Processing, vol.5, pp.  565-574, Apr.
1996.

[4] M.-]. Chen, L.-G. Chen, and R.-M. Weng,
“Error concealment of lost motion vectors
with overlapped motion compensation,” IEEE
Trans. Circuits Syst. video Technol, vol.7,
no.3, pp.560--563, June 1997,

[51 W. M. Lam, A. R. Reibman and B. Liy,
“Recovery of lost or erroneously received
motion vector,” ICASSP, vol.5, pp.417~420,
1993,

[6] W. M. Lam, A. R. Rejbman, “An error
concealment algorithm for images subject to

channel errors,” IEEE Trans. on Image
Processing, vol.4, pp.533--542, May 1995,

(71 S, <Ak A 2L I A oF B
714, A2Eha Al 4] =7, Feb. 1998.

[8]1 Y. Wang and Q. Zhu, “Signal loss recovery in
DCT-based image and video codecs,” in Proc.
of SPIE Visual Communications and Image
Processing '91(Boston, MA, USA.), pp.667 ~
678, Nov. 1991,

91 X. Lee, Y. -Q. Zhang, and A. Leon-Garcia,
“Information loss recovery for block-based
image coding techniques - a fuzzy logic
approach,” IEEE Trans. Image Processing,
vol.4, pp.259~273, Mar. 1995.

[10] HO Sun and W. Kwok, “Concealment of
damaged block wansform coded images
using projections onto convex sets,” IEEE
Trans. Image Processing, vol. 4, ppA7 0~
477, Apr. 1995.

[11] A. Narula and J. Lim, “Error conceaiment
techniques for an all-digital high-definition
television system,” SPIE Visual Communica-
tion and Image
Nov. 1993,

[12] S. Aign and K. Fazel, “Temporal and spatial
error concealment techniques for hierarchical
MPEG-2 video codec,” IEEE International
Conference on  Communication,”  vol.3,
pp.1178~1783, June 1995,

Processing, pp.304-~315,

1887

www.dbpia.co.kr



F-Ea] 815 =2 4] "01-11 Vol.26 No.llA

[13]

(14]

(1]

(16]

(17]

[18]

[19]

[20]

1888

H. Sun, K. Challapali and J. Zdepski, “Error
concealment in digital simulcast AD-HDTV
decoder,” IEEE Transactions on Consumer
Electronics, vol.38, pp.108~116, Aug. 1992.
Jian Zang, John F. Amold, Michael R. Frater,
“A cell-loss concealment technique for
MPEG-2 coded video,” IEEE Trans. Circuils
Syst. video Technol, vol.10, no.4, pp.659~665,
June 2000.

Kyoung Won Lim, Byung Cheol Song and
Jong Beom Ra, “Fast hijerarchical block
matching algorithm utilizing spatial motion
vector cortelation,” Proceeding of Visual
Communications and Image Processing,
vol.3024, pp.284~291, 1997.

Tekalp, A Murat, “Digital video processing,”
pp.101~106, Prentice Hall, 1995.

T. Koga, K. Linuma, A. Hirano, Y. Lijima and
T. Ishiguro, “Motion compensated interframe
cading for video conferencing,” in Proc,
NTC81, pp.C9.6,1--9.6.5, New Orleans, LA,
Nov. 1981.

Lai-manPo, Chok_Kwan Cheun, “A new
center-biased orthogonal search algorithm for
fast block motion estimation,” Proceedings of
IEEE TENCON 96, vol, 2, pp.874-877, Nov
1996. '
Dong Sik Kim, and Sang Uk Lee, “Image
vector quantization based on a classification
in the DCT domain,” IEEE Trans. commun.,
vol. COM-39, pp. 549~ 556, April 1991.
Jong Won Kim, and Sang Uk Lee, “A
transform domain classified vector quantizer
for image coding,” IEEE Trans. Circuits Syst.
video Technol, vol,2, no.1, Mar. 1992,

gt & f(Jung-Yoon Park) 3
1999+ 24 : ZlE ki dakehs &9

200141 28 7HER e el e AL
A ZE~ o] 74

0| & (Chang Woo Lee) A
F=5A1E =2 ARSE ATE A=
A AFE - AR fag
<FIA] Fol Ak b E, A A, Bl AlaAe

www.dbpia.co.kr



