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Abstract

Our present ability to work with video has not
been confined to wired communication environment.
This paper describes the new technological trend of
wireless video communication. In wireless video
communication, unlike wired network, several
techniques are needed. At first, error robust video
coding is essential. Due to characteristics of wireless
channel, the system is exposed to more error prone
environment. In addition, encoded video bit streams
are vulnerable to the error because of the entropy
coding. Recently many frameworks are developed to
cope with this problem. We just explore the
numerous robust video coding approaches with the
viewing of error control. And more we discuss other
on going research topics in this wireless video
communication fields like low-power assumption
design, trans—codec technique, and rate control

schemes in brief.
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2. Robust Video Coding

5~12kbit/sec®] WA+ 233 d £ e 44
%3¢ 2¥ low-bit rate®] FARIEHE FAAAN £
kbit/sece} ojZ= Thpd WESS 24 FssEdh
T A¥EHQ diole e} gE JA4HFG 2L LA
£ ADEA (delay)ol 433 917287] wio] ARQs}
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%49} variable rate§4 3 vtle IYA QERT B
339 d%, YRS ¥33 5o dgozr U4&
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o 2o 1 RIs = Robust Video Codingol

Video

]

I gy ¥ ¢ . 7|EEE I8 s (Standard
compatible) # 3 71E9 EFEHN TE /HEIIA @
©(Non-standard compatible)& & 7}xjeojt}, o
714 71E9 EFEL FHAYRAAY gHFPHoz A
£5 ¥ MPEGL2, H261, H2635 3 713 189 %2
o] AP E Holxr MPEG-4(1], H263+[2)%5 &
duigt, 71Ee &I FPFHA % HHezA
7t dFEHT dE 4L Wavelet #3538, Vector
Quantization$ & & F UTH3]L 28v & =EdAE
$HHog Y& EFH 3 /M5 WS o
AHREE 3d, 71E9 EED ZPHA g 4
2] Robust Video Codinge 3% olr HgF3st 719
(Trans-Codec)§ 3 @#3te] A =9 2 Rojr} 7]
F9 EEFH 3@ J1ET W9 o2& Layered
coding, FEC, ARQ, Source-channel combined coding,
error concealment 5¢ 7|H& € 4 Urh £ =89
Me  olEE [IdAMe o
Concealment$} Post Processingd] 23§
ConcealmentZ o] &4# &t}

dolMe dre 3A F A wFez @A Ad4H

Forward Error
Error

2. 1 Forward Error Concealment

1) FEC, ARQ approach

HAFHLeZ FECE error detection®} error correction
o2 oju @ d#A Ye 7lgelth. FECY A&
A4 end=st ol ANE zt: o2 A ¢
# dolee] Alg 7tEd gZe] FojsA Hrh
H.2619 M = ISDN3g-ell A} 18-B) E o) error
correction code?} AMEHA T 493 H¥]v]Q H Ed
random bit errorE WAL olE AARFHY] 954
QXA "o}l Packet videool M= packet loss7t
wAstE 4 W Ao bitEo] B ook &7 di
error correctiong A &38}7] ©] & o2zt ARQ ¥
Al AA SR E AAd(delay)AlZke] A7 A HE
Z vlagHolr}, [5]A Steinbach® BIgolr o

g7k HEHR  EEVdM 2RIy FoE
Input
Base Layer High Priority Base Layer
Channel Decoder

Output

Video
Low Priority Enhancement
Channel Layer Decoder

1% 3 Layered coding ®F prioritized transport
A 2=#¢] plock diagram
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Packetization in macroblock level

MBx« HD Bo B B2 Ba Bs

MBwa|  HD Bo [ B | Bs

MBsez| HD Be Bo

Packetization in macroblock fevel

MBx | HD | Bo B B.| B |B

o

MBwa]l  HD Bo | Bi | Bs

MBra| HD | Bo | B B B Ba

MBwz] HD Bz Ba K ]

MBsa| HD Bo B1 B2 Bs

First step in macroblock level

Last step in macroblock level

1% 4 Data Partitioning Example in [21].

NAK(Negative AcKnowledgement) A3 & nUA 3
3, oleh §{7l QR LYUIY e o4ty E: AARS
ALSA Ha olw B33y £ FU9F BAL -
oot e/ g Bdgdn R3E gAAL
ojg] o7} ol AR YAANE dold B UE
2 A R33E A AFsld Agse B4 A

srabiet.

2) Layered Coding

] B4 AlZ="o A error resilienceE A Fshe
714 B2AHoln AAHA WEL unequal error
protection®} #+& transport prioritization® 7 A}&
5o}Z layered coding®]%1th. Layered coding®l 3191,
g Az s ojde aFoly Helolz
A F gl 28 3dde dwH<d  two-layer
coding ¥ transport systeme] tHsl B tlolojaz g
BoF 3 Rt} Base layers ¥ Y2 sourced] ¥EF3
d ARE T UL, olEid FERVOZ o= HE
AL BAE 29 vde N3 E B4 & U
Enhanced layerol A= o $& H9 nige A5 4
4 4~ 9iv}. Channel errord] i3 EAE A7 9
8lo], base layer® ¥2 %9 error protection®] B
244 4 Y= transport prioritization® A AMR-H
oo} 3t} Transport prioritizatione ©] % %414}l A
MEZEYRES dA$dlty] fste tE wHde 398
ALgsted FE 7R @b o83 layered coding
BFE$ power controlel Zgo] TG Al H|T
L2 A& 939 drgoAd K6l ARQY FEC
22  J|%Eo] base layerdl FHE&HE wH
enhancement layerdl & ©15& AHEEA ¥AY vlb)
g A= Agste UAE HIte wWae] [6]4A
wireless video transport systemolAl A}&xo]lx]7] 9
ste] At oL,

3) Enhanced VLC

71E9 JAgE FEES JERY RI3}E 9
VLC(Variable Length Coding)E& Ab&3ld 2 +& 3
€€ Eox Ud. 28 EYIE VLC HolHES
F2EEE Y F UvdE FHAE EFstn g
FFAME 748 AW Holgn B F Utk A2 g
Hol2 E353d "olgE & vEY Jrt AFFH
HetE o]F9 RE HolHEL AF7IFIL ojFoA
71 A7RA Edol EGEA Huh g 8L 1
HEo] ool FAH AEZS FF3 Wy Sol At
HA dEHe wyELe =W ¥Fo= AAHE
MPEG-49] Error Resiliency Modeol ¥E3H=o]glEH,
g7l e olEL FA4HoZ EREC(Error Resilient
Entropy Code)gt1%: HE|:= Data Partitioning®
RVLC(Reversible VLC)oll Wi3iA A n 712 sa}

Data Partitioningo] 8} #2 FA%steis dolejq
A REol Hoh AU FRAE UHn, 4 =z
A3 Yele FEH(ANE Eol, 379 maZEEqA
9 F349 WEE & DCT ASE)E MIAEE go
EAN F A A A BVE &l e reg
on)gttH7]. Data Partitioning 7+2E& Al&38ld AHH
& A4se Afde Ad de ad¥d nysE
2 B9 Aol 9gg AfHoE BHE F+ 3
<9, 2§ 4% [8]91- A}£3 Data Partitioning®] <l
& Jehaies Aejrh

&, UM Ldgupel o] MPEG-49]  Error
Resiliency Modeell A& RVLC7F Al 3 ged, o
wgogx HI7 Jtsd VLCE 9n 3. o %
gt dgeert BASAR 1 o)F o dHolgo s
E4E A & AHz AL S AA o)

4) Source-Channel Combined Coding
1€ BA ANAM(GE B, IS9H5-A Ajx=)e
4 A% Packetd] 2F7F RA&H I Packetd] d©l
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(a) Susie #77 Frame

(b) Errored Image

oHE ¥, AT, dwtH oz HE Packetd
o]l Channel £330 93] 2F K58 ¥/ dF
o] CRC(Cyclic Redundancy Code) £F To2 HZ
HE 44 deolg FoE, Source B39 AFoA A
& M, 2F7 HASA 4& HolHE X
olg|§ 718 tlolHE ALY 5 U AT AFH5 [9]
A A& BAREH, 94714 E Source ¥ &3t 2
#g FolA MEZEYY AR FEH 2471 &
Ate AeE 479 Aoz Fdd F MA
AR(Auto Regressive) 299} sourceE Nz AR Ed
2 fAlsted DPCMS $3ste 3, 23538t &
Zro] ARMA(Auto Regressive Moving Average) =4
2 2 MeEe moldA, Exmed g e 4
A Source ® 33 279 RR(Residual Redundancy)”}t
EAE & AL FEHD o F, [10914= RRE
oj4sted M4 ¥ Source Symbol& MAP(Maximum
A Posteriori) detectiondtE 71¥-& A3t

2 & [1ldAME VLCE JERY F 372 A8
= Al2ded glol, Source ZYE FEE RR <A
st MAP EZdl: 7|HE ALsAT. g8 7&
9] SC-combined ¥%3 A7E¢] EF Fixed Rate
A2de Aoz std 7€ d ¥ &, Huffman &
= F& AHEEE, B2 dAAHA AlzgEe Ad 9
o g Fge EAde d & =S F 7 AN
o}

2. 2 Post-Processing for Error Concealment

2% 240 93 Error Control7| & oo} o3 A
2E dFHoiA g ol £4i Raride F7t

e wWHe] Yu HEsEE dolEd T g

redundancy bit& F7FstA] @on BI oA whe
ZAFog ol Fx9 doly Edo] 7Hs3tA7] WE
olth, ol E F2Y VIHE M TE upeg 2o
[5lel A8 & error control 71WE3 hybridsHA
ALgE £ dE Fd 2d AYx gk 2F2Y 7]
He Ol 39 2y En DCTS e

(f) [18] PSNR: 20.91dB

(e) [17] PSNR: 27.63dB
g 5 7189 #3449 HH 2§ 24 7IYEe] 49 4%

non-overlapping block H§ 718 & Al&ste= 2353
7ol e QESZYLFH AHEA Yol what FF d
T F ot

A4, &47Y BEEL DCT AF4ES E4o=2H
FEt Wang2 [12]004 HNEez 49 T#9
AJel smoothness constraints® ©]-&3le] Maximally
Smoothness Constraint® #¢sta ol 3 &£4d
DCTEES E3sgrul ol &4dd" EEE #9419
AR e BEEETY Ay, TTH AB:
(spatial and temporal correlation)E ©}-§38 EF3}
AL oot o] B¢ FdFer uFEn 499
dolE Eo] g BFt FAHY HE] blurred ©f
A2 HEA He dde AUD o|E HAs A
oz d7Ee wEHUGIS] EF [M4lHM=
POCS(projection onto convex set)2 ©]£3te DCTH
FE5& Bats $ajo] AtHA.

dn e

2) AEZH YA {2

thek JIHZH Y Wel ABEFo] oo g3 &4
Hucd $AYHEEE E7geEN dd B354 7}
Z 2A8A BE4T 5 2& Heldh [15]4E &3
MBI E ANy on Bdsy] 98 9 Jle FrIE
AAstn 28 34 ddg M3 Axsete s
B3 sxguHR st wae) ALHAT. o
¢ 3e}&< BMA(Boundary Matching Algorithm)
g n A7ME A ogFeze [12]9M% &
smoothness property7} AHEHAts £ £ 3o
2249 dAE PBHe melsted 1611715
Wl So] AU, [18]ME VLCHF-3 e vl olE
o] BN F7 VA WPz 1 gyl AE7
3t 2F WdlA AngE FE3A AF/5 aF N
S5g Pol BFsE Py A=A

o e mu

(<)

=)

4

3. 7lg§} &47&
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) FFAFAM Y ojH §LolHR| HHARY A}
& g A 949 o) gdAME "dHer 3
Aol & REolt dAH HELE AAY Hol:s ¢
2YE A, A2y FE, 32 B 5 Alady A
E el Fajo] AAN AZHojok gk oy AA
S faAA A=Y Yol AstHANE ¢ Hoh [3]
A A2g A oo WF WYL A F
P4z 459 A3t ol 10084 1 BER 9
A 28 29 ¢ dde A& Bych
BE dndgFoy sz4doie TANoEx AY
2E Y 4+ 4. st=goe REwuit Algsie
q8jo) M2 t2n F&HQ duES T8 dUF
Aojg 4 gt AYENE Ha8e ¢+ A7) o
olt}, Al olF GG hF HAY A% B
2 A7E 2 gaNdE Ersn ggr|dA ASs
= 23587, error control®y 5o disl 433 &
Hol7] d&e] ofd @& AFAII FoH WUAE
3=

—_—

faome o P

1

3.2 Trans-Codec 7]} 4+

Az e 44 Z9& ALse F Al2daleleA
°olEY Z} gudoA HAteR diolEHE WIAA
Fx 71Y¥ € Trans-Codec 71¥olzt &} [25]41 &
dxdg Azge oid FX EEQUY DVCHEA S dHo
BHE MPEGHol€2 DCTgolN AAtez wpit

FE 71Yge] AAEHAG. @A7A IMT-20008 9
3 olE AT JGAAZe] BFol FA H
o dA EA AR MPEG-49 H.263+9] R&e)
A 2ZA RWejgA &g Rejz AFE. = 44 A
A3 wie} o] FHAGATANG #gAsS A4 A7
AP FAAA 7E BF 38T I v
2ol o) FEIn U 7€ EEH W3
Fao] ALE AS ol F WS L8 A= 3
A3t Trans-Codec7|o] Hasith = ojujg Helg
a BFe] AHAYsdaE 71&Y FA%AA ALE
e H.26X Zdolut tXE Hgolu 71ek o7 w
HolA oln] ZH e AAE G& MPEGAN2¥ dolH
o] 38S A3 s dvh AHY 2EYgE
Aol olgd AT olFddv Tl 3 AMu
2 g8 Zg ¥A A & £ e AT 99 e
FALE EBfsn o] dA 238 REF error
control G 4@ & FA|o]r] BF] %
BAQ A7t APsE dAoth

3. 3 Rate Control 71§

FAAAY oA HEE vde Aze riEAHe
2 VBR(Variable Bit Rate)9] §4& 7] d&d +
Ags Aol 5707 388 BA7E €0 o]
E 938 nlHd Solok HIES uw FHEHOR
gast #de ZdAse PPFol 201594 AUgH
ad. 5d3 R1lAe RFAALE e rate
control7| o] AAHJEH, 7148 78AHA A=
4 EE dojojade 19 63 Trh

|"‘H

[l

i

-

Feegback

Rale-Olstortion a prion
channel
madel

Rate-Corttrol Unk

2 6. System block diagram of [21]

4. 38 &

44 "H2EWE=E T=s U - F99 Az2d o
AE =25 g €A7RAE 7|ES] H2W63E AHE3he]
ANage FEsn Ao a2 ez JAAS
EEo] B2 31 Yol 5dF FAAdAAY o

Aol &g o] dis] AAEd Fas Aol g
AARoz HAsejol gt ol 3 A vddx=
AP =P o & ©] FYAHA A&
BEE ZdFojAel st ol Alade W AAY
AR 7)%oly} Trans-Codec, Rate Control7l® %o]
7tHog A&HoR AFHoAof & RAojr),
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