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An efficient and Low-Complexity Frame-Skipping
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ABSTRACT

The transcoding is a solution which is able to adapt to heterogeneous clients of requesting a different playback rate of multimedia data.
Thus, The transcoding needs decoding and encoding. In general, previous studies to reduce complexity have a problem, the degradation of
visual quality. On the contrary, previous studies to reduce the degradation of visual quality lead to heavy computation. Thus, many
researchers have studied a solution between the complexity and the degradation of visual quality. But until now, most researches of this
region have dealt with the transcoder itself, such researches about a server’s assistance to improve the performance of transcoder is rarely
studied. In case of servicing multimedia data to heterogeneous clients which have low capabilities, the assistance of server side is able to
reduce frames with processing in the transcoder and improve the performance of the transcoder. Thus in this paper, we propose the
frame-skipping transcoder system architecture that takes into consideration transcoder and server side to reduce the complexity of the
transcoder.

Key Words : Transcoding, Transcoder Architecture, Complexity

M B Demand)& &&l Av= 2e A% old Zxo & oz

1 B =
F 9t AT, $9¥ Dol AdxE LAN, VDSL

NEPER-LR LS moa e Yol dol 3} 2L ¥ EHMA HEYe] &3 Eeided qu
HE Aulz g Re AAMde SAdeAY, dazn 28 9o BH YEYD EE 0% B4 YEYA &
9 ARE A4she A% Po Wbzt Hol gk AR @ %E}OMEOH Aeag AselE dE A 24l ¢
$5 TA B Axgste] A& VoD(Video on  AF & Atk 54 WEQAS SroldEs BEE v
# Aul2g WX REAY we] Aol FeoldEst

NS By i Gl b g Nul2g A8 wA Rae F97H BAUT o2 faA
SR Ladaa A aa £ wEvldel AMxE A= g ezt Sl
=EHS 12004 99 179, AASE 2069 649 20 JE ST& 13T 47 7Ix9 Bz Fnjge AL



452 FEXelEs=2X B M12-BE F4=2(2005.8)

)

>
o

EolA do.

P e
=
oo
tlo

A0 qm
fu
ofl
rlo
i
=
L
e
(m
N
53
ﬂ?{_"
i,
2
>«
i
o,
1

s} =
A AR G ZeoldEo] g Fee
4+ g HeAL ATV B4 AF
e FAM 44 22 F Aok
o gendel dolee WaL dd =
538 o] SAd BasA Hied, o dHe B
2o Wz W) £F Bisle REdE 59 8
o

nﬁl—;jz
Nlﬂkﬂll;
rlo o fo
(Mo on

R

B s
)
o
o

ofl [ ot
fo >

ooox g

X
2

o Hag A% &

r:i—Url_:;:nuAg
Hl
E_l

oX
o

M e 5oy oo e dr o8 o oM X orle o oS
=
ox =

He uadde $249 95 BA/RSolt5678]. 1
v53 apye 54 wastd sdszy Aad
58 FAAIE TREA AR ATIATO,10]

A, ogdt MBS EdszTe F2E AUATA

.33 AN $ae A9 JEEe Edamy

of HgAZ PRI GRBol} T} ol AHe ol

2 Agar] 9% sdszbdN 253 349 A

& HasA717) 98 A Zolxe) 54 QAL @

et Edaan AU 45e H% o B4

4 ok gapd B EEAE V&Y $48 2daz

2 olgstm AM 29 %7} AYe Ba) 5gHOE A

FL 29 4 YE ZdY AR Edazg N2d 7z

Algka},

B oeRe FAL 0ed 2o 2RdAE J1EY B2
a9 /g 2 Edaznd BEY ATE5S 27087, 3%
AHE Aotd 7Ee E8A Zeo AAES 9iF s~
Y Al F3e s 2R3 mAges A8 9

FF A 4ol AN D,

2. ¥ o6
ERdATYL YutH o HESLS FoA4 Aujass] 9
4 AFgt MHEANE & A4 ol &2

b
&
®
rok
-3
ox
)
o
A
o
fu
2"
o
>
A
B
>
=
s
21—‘4
p-y
i
£

* %

%3t sk Zojth2). aAlRt, BEsker REdte] e w

g Aol vUF Bomz HAL $&de FHIE

gk, H2de A FHdMe] EdAzgo] obd DCT

FgelA e Ed23FE A 7HEe] ATFHEAL FA
2

o|AY, ¥zt DCT AT dFES HIsAA Edx
Fakes 71HEe] AYHJTSE, 4, 9, 10]. AR, o]

o
it
1

F2tg oErt FHEEA ol Ze]lel IF
T diift FA7 2AE L, o1& A 93
7l ALtEg "8 g gt
vjt]o] Hlo]E & ZElo]dEd M a7de AA do
HEST] YA dA dFEE Y F A SR
Hed ALt g o W A4 =
to 24 ZEpo]AEYL st A dlolE
A Hok =] &9 2AE 8 U =
grolAEQ AA dlolE] o RFof AAAL o
dod el wgsh
2T A= o]
B Aol gFHE.
AaiME HA oo &3
}

2 oo N
o tio g i =
e w4 e
o o b =
4 e
['Iﬁl_, m{m
ok

g0 o a@ R
ly

9 S
X O,
re
im
e
2
oy
)
rir
{&l
b
eio2
()
=2
I rir

po

0% o o ok My S oo L N W
‘|—'rJ-—'

g ©
A
B oo ox i

=2
>
AN}
N
ol
brt=3
rlo
i
2
of

Vector Selection), ADVS(Activity Dominant Vector Selec-
tiom)9} 22 7S] AGIAJHD, 6). (28 D& FHH
= W3z BE AlodAM 71 £ FHYG9E JHAE A2

2 BE9 449 ¥EE 292 AH83tE FDVSe disiA
Ayetn 93, (218 2% FRAE 999 299 And
Fe FAM $49 HEES sk ADVSH fais 43
gk (2@ 20lA ADVSZIEE BaA Adse 33
e = NZAD~NZIFAA 744 2 3% 7He +44
wE o] o},
Previous Dropping Dropping Current
Frame Frame Frame Frame
[ ] f
\\ i ./
= — 5
] S
Frame Frame A _A_—F;aa]_e__‘ Frame

(0-3) (0-2) (0-1) (m)
(2 1) FOVSOIMel S e R+

111 I 121 122

ALP7 ALBD.
vt 7

I IME- I | gy

NZ{I1) =NZ114)

NZ(Iz) = NZ(I23) + NZ(I24)

131 Iazi V71 I42§

AUB3 3 R4
2is 14 i

I3 I3e | 143 V7

NZ(I3) = NZ(I32) + NZ(I34)

NZ(ly) = NZ(141) + NZ(142) +
NZ43) + NZ(144)

(3% 2) ADVSOIMS| SAlQ! HlE] Ri=H

A%, oledd 71ES ABE o8t S WHE
Adats MES QAN Y dsE vESE
& % AW, 2ARE $99 dFoR A a9 95
£ 9% 4 g 2ATE B9 ABE o7 YaAME



TEXSE AR 28

B,
[
L VT b DCT-Domain Bulfer | o Output
Stream + (Trandormed and guiantized 5 4 Sream
resicual signd)
5 g) 5
INY 4 IA.
Quart Quant™!
Y
DCT DCT-
B
o (non-skipped frame)
EZX
+ 1— moticn vectors of MB, | MBy,, MB, ;* and B, *
MC3

1

(38 3) [10]0A Mot EMA3N 3=

SA4Y A5 FFHE Fol7] A B& VW Ec] HEH
ofof 3w, ofF 7MEL F7HHA AQE 27de
¢S 747, 8.

O-[10lM e Zad &€& 24T o 23 4F9 &
Aol wet T g AAE ZssA7)7] G FEHLR &
335 AAM Adez ZyYge AAT F e FRE
Atetddt. o] 71l e [5-{6leAM Atd A #HH
o ArE ZIFES T Yol HAT Be HatEE A4
o Bhe HdHA At Jlen, FAY HE e o
Hl & X—.‘?J nared 334 E’:}EEE TES A9 A

ojld Z#Hde EEM +39 HEHE 958 B,
ALgE 259 AE AR 2 Axe Ao =l
S Fopith o] W, B2 B AEAES 23 W
ol (003 2ol o)A ZLFYPY FUF JAES Fx3)
Fz3lEE 297 g2 [91-[10]e1M e ol <+
A F2Y 987t (0002 FFE vAY BARER
A DCT |94 DCT7t 7HA e A8 E ol &3t H4
A7 Ragsie Al A AAEE Ty
o] 7IAE BRE FIA RusF ool & ZH P N2
ATAHE DCT HgolA wEojdrt. mepr, 54 wde
Ald 27t JHAE leal%‘ BARE7L AA wjAR2 EEF
A RABHE Hlgo] FoAW FoldFE A& P4
< 0% AR =g DCT 99dA9 Hale JL4ggn
2 B53AZl 39 A £33 AAdA FAsE FIHAA
AL dolelete] Aolgts Felve AEE vk (Z¥ 32
[10Je1A] Merel Edamy 728 Ayd
o] Yo FEo|AdE Z9 VCR 7I5& Y3y 9%
ME aEded, 2EY AWt E&¥ 02 HYQ
M*s}ﬂ Aeide EeteldEY #H & mesof &
AW & 7hke] dmE|Ee] €&, VOD AWzt VCR 7]
AT AsiA Al XY N2 G2 HRHY 2
& Agsle Muixdte zide] ok AFHE vl
, W] Feidx] ¥u AH|&= & 4 glonz
1< E gz el guel AR gy chkdk A
g g 5 Yo a2 v AY 3 FAE 2

R CE N
!

dnt

N

o
=
HYeE
= AT
\_._l
go
=

Dol fo Zoofr fL Nlﬂi

il

£ T MH EHADBH ALH TR 453

7] 93] F /1R 2EY@WSZ Fast-Forward, Fast-
Reverse 54 7l15& ATE & U= 7IHo d+HA
o1l

3. EBYCR Jit BEEE S =YY A E
SHARLD AlAH X

YiYoz, 1Y AR Edzabds Ay 2
e AA QRS AAE ZAYE Aold 45 B
A ATl 48 Eol, S Nue) Frddden
FAHAGY o2 TAYRS F2 BAL $2Y 2
om, zAY AA FPwg EBHH dat HELS AL
F 9% Zolth aet A Q] e HPe 4% EF
3l MPEG-1/2/4 =+ H26xE K334 ]i/\——] =<
€% oz} P/B-ZAAEE 2w L PEE 96 AT
49 43 @A ARA 2o P/B-EAYe 24, Bl

ZEge ol =y Ao| gwre A x %ﬁi} =Ha
2 =g nls) 2717 84 Foh zgd AA Eda
FGeM AAHE TP dojo) 2= ZAJRAHA
U 22 Z¥E) 93 FRHEE, EHdxFH RN E
AgHe ZHQd gdnt. adeg e A
zge a7le] T3} YT FL3 Xéw} gdg =y
do &8H7 8 w3 AAHA g1 RrbEel A
44 & ARk

2 =RAE, “dEF7"E AMEs EdzzTA
AAE ZH Yo ¥ A E £9 5 dE Pde o
Azt A7, dEFrle FE ZH Yol YEhde
Ty 4L B EF)9 AF ZPYL fEF7)
e BE T Yol FxEdn Jomz 73k oA oy
Mz ol AAHY e F2HE Zddo] Bz A
ZEo] Aoz AYAET F U

71&9] 7HEC] EANAIY URoAe BRI AAE
FAA ANFE So)AY HA AHE ﬁ?tﬂ Jﬂd_, £
=AM e AW FdA dF F71E B3 29 & F A
5= "ol ~2EZS Eaﬂﬁii qr F&HoE =
AdS AANEE g} (28 H EdxFT 47 &

Qutput
Stream

A : Reference Frame

B : Non-Reference Frame
MC : Motion Compensation
ME : Motion Estimation

MV : Mation Vector

FB : Frame Buffer

WLC : Variable Length Coding

(23 4) MHe| 57|



454 FEHLISE=ER B HM12-BH H4Z(2005.8)

EFS Awste vy MY Fxolx, F37]9 Wi
E3E F o 2928 FIA (29 HA Ash= A
A= F2E 4%k (2¥ 5E d5F7 29 A% A
e Zegde 728 JEdTh

dEHe ZHYoR FHE dFE Ad2dA FzH
= ZHUze Art 24 Fx ZHds T A5
Zolgel ARG o] A& ;e & =FdAME ZHd
7o dFF7) 7t 2~49 B4 d&Hoz Zyde AA
e BEdaIY Aay 72E Addd 293 2 =
AN ¥ dFUe a6l glenzg B-ZYE ¥
a1 @3 /P-Zddes FAHE Afzd daMT A
€ 7bsaith

[olA Atz 712 94 dFHUR] =49 HE
534wz 72 EYezH, B}

o
g3 Edrzdg FIdtt. 2 =EdAE [10]44
Aetg 71 FAY AAE IS AMAA A&
MMAT (Motion-compensation Mode Adaptive Transcoder)
& ARg-sith

31 233 F FHAGYS s 3 B Iy
BAdTlA 2708 ¢4 WHE ALERE FDVS,
ADVS 714 e AASE 299 55 239 46 49
gozA £49 A9 2 AYIAL AARM, &
A9 ge) ddel AxE AU FAT AEA Zo)
ﬂﬂﬂaéiwl4ﬂﬂﬁgiﬂﬂ£%ﬂﬂi°%0
¥

o] o} A NG & 45 W22 BE9 4
dulgS BT 1y, $AY dHHe AdIE =4
AAVC(Activity and Area based Vector Composition) 7%
£ MMATY Fg3a4t <E 1> <& 2> MMAT
A8t F29 #A 71 2 FDVS, ADVS 719 &34
He] AL Huwsy] 43 4" Afze AY #FES
Belr},
SAo] BL AL (Footbal)} Aizez &z

73 (Suzie)& Hlaslg o,
(Carphone)®} 2 ¢Jel 52
M= v st

=
O

3t FHel9) AlFE 2 (Tempete)©ll

CE D 28 Al32

REPS &} st Ezly Video | Z#g&| =&y
- stebolg | 4 E&(Kbps) | Format | (fps) N
Football 256 258
Carphone 584 381
3 QCIF 30
Suzie 512 150
Tempete 1186 256

(2 2) 48 &84

} CPU&WEe] |Pentium IV 1.2 Ghz CPU, 256M
Alz-dl 37
= GAA Redhat Linux 9.0

R H.263 “IPPP.” A&

4 FFMPEG(11] Version 0.4.8
24 AEA ZHYe 15 zZYdes 128 23
29 A4z gAg

et e 2 ®

(E 3 AlFAY T PSNR

Alg A FAE g FDVS ADVS AAVC
5 30.23 30.28 3397
Football 15 257 26.65 3215
2448 255 29.93
5 321 337 37
Carphone 15 2811 289 30.56
26.13 26.76 21.86
5 371775 38.38 3859
Suzie 15 32.89 3298 33
3063 30.75 308
5 274 2165 3547
Tempete 15 2497 25.05 2831
25 2353 2363 255

qe
WEe $590) we A%

<E L =4 f-%‘f%% T 3

£3to] F39 WHE E

= 249 34 7 l Al@ﬁi

ALEgE ATt (1Y 6) ~

3 REEARN AA oH 1—3— HoF
7]

041]‘ A= 549 34

T St

(a) FOVS (b) ADVS (C) pavC
(38 6) Football - 8781 =2ijel

(a) FDVS (b) ADVS (C) AAVC

(222! 7) Carphone - 5t =2

e A il
(b) ADVS (C) AAVC

(32! 8) Suzie - 308m =i

(a) FDS



FENHOZ MM 2TTE B0 ZHY MH EMATM ALY T 455

(b) ADVS
(32 9) Tempete - 988HM =&l

(a) FOVS

o] 7]&9)

PSNR ¥ 2o vmE EHME & < 9
H % 0117\1 ALt

el dde dAs

oy
i

AAHE zZ el o8 &4

step 1. 4% ¥E F4& A% vjaz 8 9
A ATAE FHHE 999 waz E29 (o
DCT A9 A &3 FHHAE 999 Hxa7] d93
A FEL (2E 1002 FIA dolXle & =z
59 7HA Wie (2] D3t 2ol i)

—_

N
2 of)
i o [T

W= (B * NZ(& /ZEi * NZ(& H D

step 2. 4 Wj32 EE ¥ J1EXE B3 N2 239
HEle] A istep 12 SaA QR ZF mjaB B29 7}
TX 9 g w2z 229 ¢ HEY ¥ = A A
2% w39 9 E gAdh 44 (A 29 2o

LS MV W 2 2)

NZ(l;) = NZ(I11) + NZ(I12) +
NZ(l13) + NZ(114)
NZ(I:) = NZ(I:1) + NZ(I22) +
NZ(I:3) + NZ(124)
NZ(Is) = NZ(I31) + NZ(I352) +
NZ(I33) + NZ(I34)
NZ(I4) = NZ(Is1) + NZ(1+2) +
NZ(143) + NZ(144)

I Iz I2: 122

I 114 123/ Iy

I3 %z I%l I

I3 /13/ 7147;\ ~I44
/]

E; E; E: E4 i=MB: 9% S5HE HF

(22 10) BEWE L SHUS S5 S Y K7y

32 ERlAmH =

(2" QA 28HE 223 JEYIE 54 (0¥
D9 Efzzmd dgdrl (23 1) 449 ~2EY9)
ZgYgo] NP, P 52 NS, S Z# A ua} Aejxoz

S A<l
Agste Edxzde] 725 d9sta vk Zdzte =g
o] AAA =HEe £402 NPy Non-Processing, P&
Processing, NS+ Non-Skipping, 22l St Skipping2
duigitt, EAFACNA Edamde HE AXE =
#l9d-2 Processing ZH Yoz, HiZ Felo|UEd] HGH A

0

A Processing Frames

B : Non-Processing and Non-Skipping Frames

C : Non-Processing and Skipping Frames Output
VLD : Variable Length Decoding Stream

(22 1) EWATH 21X

NP NP NP NP NP "NP NP "NP NP "NP NP "NP NP
NS S NS S NS S NS S NS S NS 3 NS

(a) 22| oll St ZHUS Skip IR

() AT MW ZHUS ipd ZR

(38 12) =l ®MA2 o (QEF7171 22 A

0] o,
= =
dxrzvolM JEEHE &

Non-Processing Z# %] ‘3} g
EF9 dolg] &3 ZFH 3o}
8} “iﬂ%‘% A A A,

31 Non-Skipping

(Zg 109 Edzzdrt AAdE Zdd A 54
A EAHE AT A B =RdMs AAHE Zdd
4 AF7h Mz g2 A A Z9E (29 12 ~ (33

14)ll A At gt

(Id 12) @9 ZF= A= z¥de] 23d zy
gl FzHA gorz T7]'X° Ael HAge] e da
A etk (2™ 12) WelAMe 29 Z# o] AAHo

% ojd TrlYE IRS FESY QYonz SUH A
9% 278A gt A, 3 Taole) A 29
Solob & 49l TeQo] FESHAL Yomw, AAHE Ze
QolAw Azt weshl Ak 2em, 19 2 A9
£ 48 TAY0) 39 TAYS FoAA Y A % ¥3

3 FEE WY o FxHoe Hrt 2ed Yot
(Z¥ 12) (09 A9x 9% #AAhoz Mudr} 7129
Edzzde B Zgdd disid A g gof aAT,
d% F71& ¢ Rage] uwe Edamy 3 Fo A
glsjof & ueld«l Arg 23% 29 71 Ao (a9
13>41L (29 1= AdF F717F 39 49 Ao H$-2 d93)

I Stk (29 12)9] B9 sl 2 dyEm, 7zt

Aol me Agrt dad ZHAY AFfe <F 49 2
ool o, fdEE Zddy Afe 2345 AT 92



456 FEMeIEE=ZXB M12-BH X 4z=(2005.8)

NP NP NP NP NP NP NP NP NP NP NP NP NP
NS S ] NS S S NS S S NS 3 S NS

(b} 3TNl 02 SAHILUE SkipE B2

NS S S S NS S S S NS S S S NS
(c) 42| 2t Ml JHEl Tl IS SkipE!

(38 14) = A2 of (M5

FI|7t 42l 42

F719F 2348 HAw A F719 il 122HY
& Aoz Fr

(2 11)olA Processing Frame Selectiono|A] AA] =
27 48¢ LAYH 134 g ZHde (2" 12), (2
F 13), (18 14909 Zo] AesiA Ay $4L 4
A F718& ©WA T3 F, AA Fr)o mEA AHEr de
g =T a¥gx] ¥ Zdoem EIA Az
(29 15) Processing Frame Selection®A] A zglsls &1
&S e

(B & MH 7| & oF F700| ©2 Mot 28 =Y

g T
A 71 S I
20EAYY skl Zaldd 2A) | 0% | B | 0%

33ZEYY F A ZaY AtA) 67% 0% 42%
44z g Al e ZE g Ak 50% 50% 0%

Procedure Processing_Frame_Selection()
Be in Procedure
4g HE "‘E%-J Eﬂ°151 &3 2498 2EFY vy &2 %
Eﬂ/‘i AR F8 2
nsp = A F7)
pp = 011" F7)
I (pp == nsp * alpha) // alpha =
- Exit Procedure //°i'11§l' Eiﬂﬂ’JE A7t 483A G+
End
//opt nsp9] 55) +E 73
lem = HA Tl
last_pp Sklp—l //E drFENA mixgoz AR Fr| ZHLY
g o R (2HA) o7
/1 A8 2, 0 AAEA g Zgy
=1 /=AY Wi
F or ( k <= lem ) //Iﬂl“«] &AL lem §YE &
If((k-1) % pp = 0
7‘13]7} gad 89
Else N
Hpp <nsp) /AA F717F <& 718 & 3¢
If((k-1) % nsp == 0)
/AT 98 ZH Y
End
Else /A #717b d& #7180 42 A§
If(last_pp_skip == 1 && (k-1) % nsp == 0)
HABT 2ad T
End If
End If
End If
If((k-1) % pp == 0 && (k-1) % nsp ==
last_pp._ Sklp =0 /78 #A2Y F7 Eﬂ]‘ﬁﬂ A1A)
ZH3lo] o
End If
kt+ //ohe ZAd Al
End For
End Procedure

(32! 15) Processing Frame Selection?| €112|&

F4 & F ARl A3F

g% 7% A7 E ol
£ Aol LA A

4T B EWNAIEI 100%9] =
A& ﬂ‘ﬂ‘ﬂok shed wkelA, 2o e =gl S
9 A

T, AA %717} 2~ 1 Al A& F7171 29 A%
oA Aol & Zdd

Wel 453 VEAIY Feel weh
EEERITNES 3o
(7% 160 LuH Zeolddee BIsEM B wE

oA ofuls £73gle] Age] sbseteh ool A & 7]
ol Zdg Fx 24 A Ads A%d Edzzd P2
bt

2 FA4 A8d dolHt dwHd BEr)eM BEr
5

Input f | Fa Output
Stream Mo Quant per T Stream

(38 16) S2folelES| F37|



4. AE U 5 A

e
Job

A B3s

)

71-5-3%719 gE&E e Edazmy 7
2 UF B2 AT 8 45 P9 DCT-Ev
oA REHQ DCT AFutE E33lsto o] &3ste 7™
%ol ARE AT 2t o Z EAH wEo] AT
A FAs JHE d3te HELSS dU)dE BEY
YA ojd Z g d@Ao) Y ¥ viasEE
+AY HEHE AAESAY 1240}04 AHEEHE 7]l A
AHAAT T o] VHER Yde HELLE & & 9
o, FAES AztH d@go= 3F9 dir) wAste
FAE 7%“4

—m

fe
i
r-[n
r
>
>
i
u d
2
=2

>
fu
ofl
‘\9‘
o
oft
tok,
o
m
BN
e
N

=3

I

=

o,

N X
Lo ot
) +
BNy
5
X

o

2

rO

3
I
Ml g
in
=2
>
I

o
s
K
2
-l
o
o
M
il
=N
el
o

>
&2
= rlo |m
|
=
o,

U=
o 92
=2
=2
)
im q

O oo B
e
N,
B~
>
r L
£ % o
il
M
_‘09' ofl
< i
ol
-
K A +

|m
=
Mg
ofl

p

o
lo
i
de
}O{l
o m
ot

z
N
%
rO
E
>
oxl
o
i)
ko
tlo 37
§2
s
E=)
i
>
fo

oX.
-
ro,
>
o
B~
o
I_E‘
o
e
o
o
et
P
pac

N

e 2
_uru‘ﬂ
=z

1o
o> o
ME
o L
=2
lo > e
o O

o
faca
in +

A E 1 TRE XA
x}j_—]oi Zglo]A Eq)
o2 Mujst ZetolAE Tl

Aoz er Zeho|dES] ?Zoﬂ t‘z 7t "g s,
—Er olA At e PEE oz FAH A2
7besitt mebs, e 01]%‘{ BEaYgs %
°ﬂE g 7HeEE #$4Y oFolth EF, 9%
g} ANE ~E"e A7 EdATY UR x

aq @ﬂﬁ

A

T
: Ae 27} e
]

ol:o

N
o o oo ]

o — o
£

?Eﬂ-lwm&"rﬂrkmlmmrlr

Bags

Ho
I

[1] S. Huang, “Improved Techniques for Dual-Bitstream MPEG
Video Streaming with VCR Functionalities,” IEEE Trans.
on Consumer Electronics, Vol.49, No.4, NOVEMBER, 2003.

[2] A. Vetro and C. Christopoulos and H. Sun, “Video Trans-
coding Architectures and Techniques: An Overview,” IEEE
signal Processing Magazine, ISSN:1053-5888, Vol.20,
Issue 2, pp.18-29, March, 2003.

[3] H. Sun, W. Kwok, and J. W. Zdepski, “Architectures for
MPEG compressed bitstream scaling,” IEEE Trans.
Circuits, Syst,, Video Technol., vol6, pp.191-199, Apr., 1996.
900 IEEE TRANSACTIONS ON IMAGE PROCESSING,
VOL.11, NO.8, AUGUST, 2002.

o AN EfEE EY ZY M EBATRMH AA"H 2T 457

[4] Y. Nakajima, H. Hori, and T. Kanoh, “Rate conversion of
MPEG coded video by re-quantization process,” in Proc
IEEE Int. Conf Image Processing’'95, vol.3, Washington,
DC, Oct., 1995, ICIP95, pp.408-411.

[5] J. Youn, M. T. Sun and C. W. Lin, “Motion vector refinement
for high performance transcoding,” IEEE Trans. Multimedia,
vol.1, pp.30-40, Mar., 1999.

[6] Mei-Juan Chen; Ming-Chung Chu; Chih-Wei Pan, “Effi-
cient motion-estimation algorithm for reduced frame-rate
video transcoder,” Circuits and Systems for Video Techno-
logy, IEEE Transactions on , Vol.12, Issue: 4, pp.269-275,
Apr., 2002.

[71 J. Youn, M. T. Sun and C. W. Lin, “Motion vector refinement
for high performance transcoding,” IEEE Trans. Multimedia,
vol.l, pp.30-40, Mar., 1999.

[8] M. J. Chen, M. C. Chu and C. W. Pan, “Efficient motion
estimation algorithm for
transcoder,” IEEE Trans. Circuits syst Video Technol,
vol.12, pp.269-275, Apr., 2002. _

[9] Kai-Tat Fung and Wan-Chi Siu, “DCT-based Video

Proceedings, IEEE Inter-
national Symposium on Circuits and Systems (ISCAS’03),
Vol.Il pp.656-659, Bangkok Tailand, May, 2003.

[10] K. Fung, Y. Chan, and W. Siu “Low-Complexity and High-
Quality Frame-Skipping Transcoder for Continuous Pre-

IEEE Trans.

reduced frame-rate video

Frame-skipping Transcoder,”

sence Multipoint Video Conferencing,”
Multimedia, vol.6, no.1, February, 2004.
[111 http://www .ffmpeg.org

TIPS ]
e-mail : morethannow@pusan.ac.kr
20019 PAF SR A A k3
200840 F-AFHSE A AYSEak o] 84l A})
2003 ~@A A HFE gty g

NEE
A Hop EAATY

2 3 3
e-mail : hZk@pusan.ac.kr
20039 Aletehetan el ojeio) FaH(8HAY)
20033~ 84 FA ST AFEFET A
A
Bk BT, FulAE 2 BEY

EELEEIPNDE




458 HEHel=sl=2XI B M12-B3 H45=(2005.8)
s} Al 5 7|
e-mail : sypark@melon.cs.pusan.ac.kr
1997 A4 dsta A=A s aH(EHA
2001 FAb e e v o s(o] g4 AL
20014 ~ A AN ek AR

e-mail : kdchung@melon.cs.pusan.ac.kr
1973 A& &858 (A
19759 Medigtn A A A (A AL
19864 Mguista AbgA gtzH o] gt}
19903 ~1991'd MIT, South Carolina th3}

A}
B AuAHA AEY, PEAHo < PEE
~EH, o]F 54 1995\ ~ 1907 2AFh e AAA AL 2%

19789~ B RAWEE AAANIT @5
B Eok: BAAY, Beivirle] A2, weluitle] FA



