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Abstract

With the development of network, communication and multimedia technology, the network
multimedia, especially the network video applications, such as network videophone based on
H.323/H.324, videoconference and video communication based on wireless network, have
developed rapidly. But present network environmerit cannot meet the need of video transmission
for there still exist some lossy channels. As a new video coding standard, H.26L becomes a
suitable choice for video transmission on lossy channel because it has the advantages of high
compression ratio, network adaptability and error robustness. But it still has some disadvantages
in error control.

This paper mamly studies on the error control techniques in H.26L video coding standard,
which contains error resilience and error concealment. The error resilience techniques include
resynchronization, data partition and INTRA macroblock update, which can restrain error scope
and reduce the influence of error propagation. And the error concealment techniques include
weighted pixel averaging algorithm based on INTRA frame coding and motion compensation
using predicted motion vectors based on INTER frame coding. The defects of error concealment
algorithms in H.26L are exposed by the results of simulation. Then a new improved scheme is
proposed, and it is verified by the simulation results.

To overcome the disadvantages of error contrel in H.26L, this paper discusses a useful
channel code, Reed-Solomon (RS) Code, The RS Codec is implemented by programming and is
used for channel error control in the video transmission system. It provides quality insurances for
the video transmission over lossy channels because it plays an important part in the random and
- burst error correction. This paper also impléments a table lookup algorithm to improve the codec
efficiency.

Finally, refetring to the H.263 video transmission system, this paper discusses the
optimization of the INTRA rate and the channel code rate in the video transmission system based
on H.26L to achieve the best overall performance of decoded video. The model proves out to be
feasible at low error rate by the simulation experiments. At last, the optimized model parameters
are found for given network environment.

Keywords: H.26L, Error Concealment, Reed-Solomon Code, Video Transmission System
Model
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2. BEEEZW

BT RENYBREEMANRREAEE, RERERTEMSRAS EMEE, GF
BIRENSE, REBELURMEES., XM ILNEENEERZ ABREE, HmBEHN
CDMA. GPRS. ELFEMEHE T HMEE. Hil —MUMRSRESEETES
FMETRRAB ML, B FEshmBlshE, HESSE—MEG P ERE BN E LRGN
T (WHE 1-1 BiR), RFRAIRSH 8 (Error Propagation); i BLi F R4 2 E BB/,
ZHHEANSIBRSE R, HENEET A ASIREZ BNEENSHER (nE
1-2 i), (EHAGREX EHNEBERE.
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o EREAE, A THEAFRREMARANTER, BT HARNOVRRSG, Xt
THWRGE LARHNZEEHEATREES+2EE., EHEHERESHNAL
B, MAGEGRE T ERMZRKEER, SENGERDGREEMNEHBIEE. H26L
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£ 4 B HEE T+ OB REAE . Bk, F 0T H26L Bl 3y in AR 1% M R 4L
THENFE, BLERRAMNSEEBER. FETEEE TSNS
A, E B AR AT PUR BiL B S

§1.2 EHPASHEFFIR
12,1 EEERIR AR

TR ZENEZERHEAREERT U THM. —MEBEHNTmAE FEC
(Forward Error Correction), H3)RHE £ ARQ (Automatic Repeat Request) ZE 514
AkEHA, LMBEREFNRURBATHRIEN, TENATERFRENEE: 5 —H
NRRFEZHIEZWIKE (Error Resilience) fME4H 2, (Error Concealment) A . ZHE K
BRAFEE T UERNEHBRER-CEA . AEEREE R, EREENIRE
B K E BB EE ARAMER SRR E R EEEIDAEE, FEEMTNEAR
HIETEORHIER, WIEE T Rl 248Es, MEMMERTNRE.

Hi M 2148 FEC B RSIG SR — S UM NS KRS, AMRRFLHERINE.
BWURW RS TR TR M ARNEE, U BBid B £HEIR, HESRNBERM
BHHTHUIE. EARERMEE, EATRAER, FUEREE, BETLHEHR
4i, {82 FEC EYFRENERREMINFEL MBI, Fil, a4 FEC E& TR
EHREHENAE, SN TEFERBEREEAEER AN ERAASRBER.

HaiRMER ARQ BEEBURKEEGAE, HW— MU EEES#HITE LRIRN
FIp A S ERETRIBEEEEE AR, RmRENEESIEBRGRHANTENIRE
AR B, ERERBORAT AIE. ik, ZAATERNGEE, ANUEEERRE,
MNTRETHNA (MM XELERRN. R, ATHRF RS HE,
MErEEE RENNARTERA T % (broadcast) MELIE (multicast) FA, XFh
LT RS EARRBEN. B2, NTRUREEMMEIE, BEINAEF
BN T ARQ IL 2 EFRIF B ZEsa i ml R 0.

ERWETARRMELEE, EPZMAT H263. MPEG-4 HiEEF LT L
[3][4]:

1. EF# (Resynchronization): ER—MEHEMELAMEEKERR. EEERD
TEF, HTEERBMEEER, HEEJBR LR IR, FEE RaEgkaEgn,
HHERESHBBNRL, ERVARERNBETR. ERSFEREERDZ ERLE
RAAFRMEBAERFITN, LEERENBE RN, UHERXERN, ATEHIK
BT RBREMmE. BRFHERDSEN—SEFPIRRLE, HEZHAT AR
EFVE, R TEAHBENFRAYNE, KERIMAREREESNERACREBEZMN.

2. S (Data Partition): £ MPEG-4 HBEFIEFRBFZHHIRH A DCT
FAEER 4> Z IR IN—~ MBM FRIREBAIR 227, WE 1-3 BiR. HEERR T REREES
AR RS HRAR, ATROSEETENES, ERIETMERERERN
TLEURERFLRRAE, ESEHNHNTRERBASHEIERS (AEs)ARS
$i%), 5 DCT EEMRHA DCT BRI, SO HALAE P s L8R i R FL 25
] Lo 3 RESH B RIE R DCT #3412, WA A4 Bl T /b 1%,
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§ 1.2 EHASHHIFEAR

1.2.1 E8Edli A A
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I TERNGR, MsEs It Erh LI E8ias, REMTERNRE.

AU M 244 FEC B RIS EUE R —EMMENMImE KRBT, AR F MU E,
W R 2D T 5 H T E A RS, DR B P E TR, ERE RN EEA
ﬁ#ﬁﬁﬂuobx%ﬁﬁﬁrﬁ:%ﬁ$$ﬁﬁhswmiﬂlﬁ BE T L% &
i, B2 FEC B EBLZNERMEMMEL L. Bk, frm4ls FEC &E& TR
WMREERNME, N THEEREERSMIREEZRFIFELKIFRIFASZIREH.

BalkHER ARQ BERBBURKEIEHE, H—eRNXt RIEESHITHELE RN
FIREHH A 4 Rt RIS IE X R B ks, RimiRIENEE S IRBRORA B SR IRE
HIEBF X, B8R IAT AL, B, ZARTERAMEE, R FEEERNIE,
XNFRLESLENE (MMHSS) XELERLZR . B4, AT HRHF RS EH %,
MM EBREL SBEHNHEAPTZXATITH (broadcast) 12 (multicast) FHEA, XHb
oL TR B EEAREBUEN. BE, M THRLURIERMMEIRE, EINHEMT
FIEOL T ARQ i 2 EF R B E 1S5 R .
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1. EF#F (Resynchronization): ER —MEEMLAMNEEEKEFTR. FEHEHERE
JTEF, HTEBREFESER, HHRES[BR IR RN, FEBIETaegkatmgin,
W2 AEERBRNRL, ERMMEEREE TR, ERSHFERERBZ EHLLE
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ZEE, BE TEHAFENFEANER, KEEIANHESSBEENERACEREZEW.

2. #HIE7 X (Data Partition): 7 MPEG-4 HiEEFIEFN R EFES NI SF DCT
HAEE 4 2 [ — MBM RS RER 478, Wl 1-3 Fis. WEHRRR T RAEE S
AP ERtFRSAREN, A TRDERGHTERNER, ERENSERERSER
TBRUKRGHTNRBIGE, B 5EaIMXNTEERRAZSIEER S (FHEgRES
4>, 5 DCT AR DCT #IEH . X H A REUHE LI R R RIS 88
L] DA RIAESI BB RIE R DCT HIE12, MITaT Ao BT 4018,
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NRRFEZHIEZWIKE (Error Resilience) fME4H 2, (Error Concealment) A . ZHE K
BRAFEE T UERNEHBRER-CEA . AEEREE R, EREENIRE
B K E BB EE ARAMER SRR E R EEEIDAEE, FEEMTNEAR
HIETEORHIER, WIEE T Rl 248Es, MEMMERTNRE.

Hi M 2148 FEC B RSIG SR — S UM NS KRS, AMRRFLHERINE.
BWURW RS TR TR M ARNEE, U BBid B £HEIR, HESRNBERM
BHHTHUIE. EARERMEE, EATRAER, FUEREE, BETLHEHR
4i, {82 FEC EYFRENERREMINFEL MBI, Fil, a4 FEC E& TR
EHREHENAE, SN TEFERBEREEAEER AN ERAASRBER.

HaiRMER ARQ BEEBURKEEGAE, HW— MU EEES#HITE LRIRN
FIp A S ERETRIBEEEEE AR, RmRENEESIEBRGRHANTENIRE
AR B, ERERBORAT AIE. ik, ZAATERNGEE, ANUEEERRE,
MNTRETHNA (MM XELERRN. R, ATHRF RS HE,
MErEEE RENNARTERA T % (broadcast) MELIE (multicast) FA, XFh
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E 1-3 MPEG-4 R3HEEIEIES DCT #iE X

3. MR EERREIFHT (INTRA macroblock update): B ERRFRIEERDTEH, &
THR GRSt (P ifl B WD & — & s 7 — 2 Y P BEHLR A i P el 5 4
BRE—A R, {E P WA B wisP St — B B th & B B IR RAD R . IXREZE IR
RIGTH, MRS E AT LI — R E i R B, BRSSO S AL R
BT,

4. WKL (RVLC): EAREEPHGEENIERRTZKRB (VLO)
WEARRL ., RGN, 0REEERNIGRLHETHRE, THRERASES, Bt
MIABEHTANERSRHTERIRSHEI, TMRVLC BATiXA M, #1580
il AR RIS EIE R, LRI E RISA E, B 1-4 Fif. RVLC E5RIEE
HERIREBIR VLC, RTLAMRT MELR MRS . RHBFHRAET. LEEEEHe
I EERS, TR LBKE T —AERY SHTR AMEE, EFB3R0E, £THM G
RGBS LU B ERD F k£ KT — ¥R, 128 T8 A =,

Wil =) B3 TR

HHing

&[5 50

B 1-4RVLC W E RS

5. ZiRE: ERRBRHARERANTRENELT, SESENREEELRE
REARNERRHER, REFERFE TRMEINE, KBSHETSNE, EHRDE
TGRS AR L, JFERERE AT R, B R S B E R M A T A R
CUERERER. NI REEFARANEE, ERMRERBOEESE. EAWRS
REMFRT, ZHER-FURKESH. BREBREHEHIKTHEA.

R AR B R AR R RAEN, bTEEFIE S G RRN R
ORI £ AOHAICHE, 300 AL IE s W B A ML AIMRE & TR Sk SO AR5 T 7 B 11 HL oy
TERLRERERBEMTHN, BWALTEMENMENILE. ZEEBREAES T
R REEERRIEIL. SHERIE R BB, AR (B 15
FR) FESEREE B (0 1-6 B,

L F R A A 2900 L ERER 8, R R BRI MA4R 5 R B SO 5
BIRAN Mg . XL R A B IK E AR 8. X AT B R R e 7
RS, B, WRZARSHATI R TR E Y — R, Ny & 4 iy
BEFE, BMRENLTERLEHIBARNATES, WESHBRF RN,

2. I i R TR RS TR P BT — o BB R M S R, B4R B iz 3
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BRI MBI R R, BERREIMEBCRERRESR. — MR L%
R FHRREKIES R EER 0, A bW AR A E KR SR e i R AR
EHHEN TFREMSIERERADRFSREEENBGRE (E 1-6 LEFHIEE
), BRI THREEHKE, RIERTIEE, EFENSSEA R TR,
ERERNAESE (WE 1-6 TEREERR). ERENREBNHEFEOFEZHER
Mgetk s R E.

™ -

B 16 B EEeR
1.2.2 H26L B9RF 5T '

H26L FHEE] 2002 4 EXER, BB T RGN A I ER LT RRNHLER
LB BERITT S . SCBR[S] PR Y T — T H26L MMM el MR REA, B
F2 BIEE TARBESAREEINRI. RO R TESSMSFED H.26L 555
RZKEMAL. XB7THBRHE T —HETEEA AN ZHEEmEA .

T H26L HBHAF S, BEAF —EAEEEETFTTMLEGE. H26L R
YL A AR BB G R T Esh A 2, X AE IR Y B B th 7275 F H.26L SiBbsdirh,
F AW Z B RIHT (INTRA Macroblock Update) & — N84 S B BR IH 1R FT 4 8 F 3,
WIARIHZE (INTRA Rate) #&2EY HHEWM/. ERMEMARIGZE WL, B
BWEERSHMRE, BETHRENE. B AR EN S~ LB EEN TS,
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yﬁm¢%m—wmwmwmﬁ$mﬁ%ﬁ&n
H.26L 4Rigkrde R B gmin o % CABAC & UVLC, BENMEmMEIE A —if5ix
W B FEEAT R TER S (Slice) BB HRMBELIE LM A gemtty, R EF,
A A RE SRS R B m A &Y. ST EEPHRM— RS R, &
PREFADANE AT LR RTIR T, — PR ME R FERA G ERBEFEAR, RS /E 1AM
¥ EA BRMEREE D, FHESEARECH T LA B BIERMEITE. R EHEER
Wsfr bR WSR T i EiETUe, B8 T wSEIERMBEMNRIRIRT, 8T H#IEZE,
(B T RIEUE, ENKTEZRABRTEENTHRENAE, —FESIKENKE
C ER Z4R, BENGHEZHRE, CHEEKNERTURSERWEE S, 5—
FEARBA RS> DA ER /DR, ERMEAS, BBEGRETREXR. & THRX
A A RR, Al LA SR R AR S IR AT R E R AL R TT[9][10], Ban RARFE B T8 2/
LQWE%WMFE EBEXFEREEREZRTRERR, BEEHEFEELARIRIT.
MIELL EIE0L, 30EE H.263 WS mER, NATET H26L RIS mMmE
WAL, pHIAEMARFENGERLDRBERLKENERNE, EREHRIFERTEE
WOmR 1R B AL M & .

¥ 1.3 A5 e SCAE R I (] jL -5 TR

AR FEY T LT I4E:

LA T H.26L #ANgmistrvE R AR AN EEEHIHAR. H26L MEEEHIE RS H
EMEABRMEHEREEAR. REmEXET —22EKESR, MERS. FESX. R
HHRE, REITEEEE, B TIEET BREW. BEEXHETEEREEAR, FIH
NRBVERYE, WERFHEX ST EME S, REXTERIFEEMINRE. A3
EEMR T EZHREEEA, FHENEARRHT MR, EHELBBIFT %
T EWA .

AR T —FZHAMNEERIBEARA—RS . BidHELH T RS BEEHIEN,
RIENATHMER AR EEZEES, T TAHCBSENENRRESRER T EEE
A, AUHERRET —ENHRERIE. MEERETEFLINT —MERESE, ST
NN R G EERIDEIMPI NG ABR TER, HLERHARM T RiE.

3ANMEE H263 HIHIMEREAIR TET H26L iR imtilsiiEm R a2t
R . B W TR BISE g EEREXNE WBRNAEE, ZHENSHNT
WIS R B HE EEPIREW, REWENHENBRTIESH. BidHELREIET
ET H26L R R AR IGREN TSRS, FREEEI R TEEMERETHX
W2 HHNENE, ATERERIREER BEMEN T EI&ET. ZBELKNFR
N EREE P ERMIESEEHRR T 2N TS, W SBRELHARATREE SR
ANNE: TP

§ 1.4 A E5H

R SCH P 2R R
BBRER, AT FSMHENLAOT AR RATEN LR, R4 T L5

S . A . T T e . PP S ey S
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§ 2.1 H.26L ¥AEm S FRAERT 5L

2.1.1 H.26L 4RRtR R

e ————

E &1 41 8 A5 A RO Aot 1) [ R 4R B B2 A ITU-T #1 ISO/IEC. ITU-T %€ HIAAR
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BT VLC HMEEFRLR MRS, eXEBLENTHREAY. s
CHEEBRANFENA T BRETRG. T H26L FEH UVLC AEHA—B%, S1H
RS, G RE-MBREMIESHSTEREHN, BE % EHBES R mEL
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