relates,to a radio transmtting/re ystem and nore particularly) to
an apparatus for transmtting/receivi ng®%¥ti nedi a data incl udi ng vi deo
data via a wireless packet in a radio transmtting/receiving system and a
met hod t her eof . METHOXAND APPARATUS FORIRANSMIATING AND REGEIVINGhe

preferred protocol of the internat] &"E b ni cati ons Uni on)

Tel econmuni cati ons Sector (1 TU T) W ! E ?&)ﬁxiﬁenci ng in a

conmmuni cations environment in which a quality of service (QS) is not
guar anteed) such as the Internet-based ,s transm ssion control protocol/

| nt ernet prot odechhitbdPFighl and the user datagram protocol (UDP). Referring
to FIG 1, a video packetizer 110 and an audi o packetizer 120 perform

sour ce- encodi ng and dreRresenic iuention velates data rasip drRNssnitiedecaiving

real -time trangpissi o ‘ Ler ' . 1 in
t he packets of §?$|t§w{'/i %‘ecg hgiarg ﬁaﬁéﬁ%ﬁg’ g‘ﬁéﬁoa@%}g{%@rgfae%t@g@/égﬁ%ﬁﬁet

by combi ni ng t heultifrdelta data inclalirly Widdo daea aiglizowitelessppadiast,invlirgligr e
created in the videqQ packetjzer 110 and the audi o packetizer 120,
respectivel y. WRBSRtingdeepivingsyster @ a mathpdiReregbn as i dentification
of data type, checking of sequence nunbers, transm ssion of internal tine
25 stanps, and nonitoring of data transm ssion. Here, the header of the RTP

| ayer 130, s3s BackaroumdAfE. 2, includes a mscellaneous (MSC) field, a
sequence nunber field, a tine staig) field, a synchronization source (SSRC)

identifier, and a cHntgangias dhesHu322 oty isdbRt PraferredHaotocal nef thesc
tield a2 e . STLS o . N
A A RO AP R

count, marker, or ma use agrampro (UDP)

| ayer 160 m xe¥) fhevided panfeedncingadt el comrhbimsic&Iohd apeirod@entvirt wrichla225
control signal &enerat ed fronba .225 contr ol légit l1__‘40. A’ 3 0 JAN 2003
transmi ssi on cOWaNty| ofsemvine (QePLis nodqyarantepds sugneas therdpematiasedy be

-t it Is . i t . 225
cont ol uni't LIS copfrol pRbeettiEne: SRR ATENEE oL UFel 5
control unit l18&agtam protced{UPR)t ocol (1P) | ayer 180 creates an | P packet

b [ UDP ket t i,n the UDP | a 0 and CP ket
created in the TCP F&JRrnEI8 F beasideq Regraizar 138 26RgH ArHIopARRStEer her e
are no error-resg 'e%?m's’ﬁ(ﬁéé—eﬁ%lﬂﬁ@hﬁd é%ﬁté?}a@ﬁéﬂé%f'v?@%o a&rar@fda§&dabhe

vi deo packetizer 110 and the audio packetizer 120, and the RIP er 130,
and t he headerdatas Pheegldina tiansmissiohqwmotdcol KREP)Jayer 18 irgers aytime130.

As a result en there i s ng errpr-protection abilit whi ch i s robust
to the sguF%eW%Qm&H rb?%‘feqﬁtﬁfrt@g \@%%%gaiéa%g;%ﬁgﬁgblggfigqao@ E'Eﬁ#t%%@urui n
an error- pr oneR¥PGAcketBy tofibiiing shévidebelata §a@l(é/ciWitmﬁ’éf§udid3dz§t@83_éﬁkbi,0na|
forward error correction (FEC) schenme such as ,s convol ution codi ng and

bose- chaudhur 'WGSEreRgsRaA g Visso pagk eliearial apatyo ruce paskelice f3Gyer,
tot . t . .
pl emont ed | TEEREET g SRR TP Ietorct ag oS nirgfnt Sush 28 TedthieRane e on

20 To sol ve t hef ddtaugperaidcking of sequerae mibnbets, tanshnisgiore skinterinalfmbi on to
provide a nethod for transmtti nq and .r ecei,vi,&g giul ti ge i a dataﬁ i n_which
error resiPp§ en@@%aﬂe MORCHPE P lﬂﬁt%ﬁé&’ém@a r Byt Be rG° hﬁﬁ?@spept
to source packgge 1ib. bE SHARHRI FRRI £Cinchiddds MisBafaed &/ ARSOM4IG, B OVi de

an apparatus 2s°for transmtting and recelving nultined a ta’in which the
met hod for tr aseguandengueniobrriéaldj \a tighemstarinpefiéld, dasgnchronizatienestwde

Fovent i on, i nelBSHO) FEIEEA Rk rEIS spdenCiaE than feheHele, Bo”™e™
MISC field is a 16-bit field including version, padding, extension, CSRC
s0 count, marker, and payload type information. A user datagram protocol
(UDP) layer 160 mixes the RTP packet created in the RTP layer 130 with
a H.225 control signal generated from a H.225 control unit 140.- A

\\l\\\“\\\\l\\\\l\\l\\\l\\\\\\\\\\\\l\\
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data in nultinedia data transmtting and receiving systemin adwye
packet network. The nethod conprises the steps of: (a) packeti %Jﬁﬁ&@%

data; and (b) perform ng uneven error-protection with respect to one source
packet or a plurality of source packets packetized in the step (a). 2 30
JAN Z003 Preferably, redundancy information is added to all_of one packet

or a plurality otrapsmissionpgeréokprotoadh TSP} jayar)170ereatesa NCoP pagkeiterhs

packets i n the stepepanifeddydfa e ARIRTHR stindl BPbidebioing BT
one portion or acehitollnit Y4®ander Hi2dBmediacsuntrsl wigreal atierated frémid HIZY5 ty
of source packets in the steppo‘(r{)!)%erbgborder to_achi eve the object

according to ano€PRiroligtts0o peatecelyRhtayes 180rreatessan I8 wnagket a
Chog fote et oFTLA f i i
or/ and 1 ecet vEngPkysiREaUDE! SikeP ofthdq i oo UnERAySr 169 Al STTR Hechéh

the steps of: (agrgzedd the TGPslayect70lat a; and (b) form ng a RTP packet of
payl oad, which is unevenly errorprotected with respect to one source packet

h
or a plurality of souHoweygkdaihe bxd2dshoudm intGhd, dhefe e no grersesilient
bi t RTP h i i ; i (A
oot her Sspeot | oRYBfs botheRiFSodre Btk FertGfm R bFfie viA&H Ratkakhdrd 1BiAnd
recei ving mul ti mbei audletpacketizem 20, ianedthe REPdayect3, agl $ysheaddrdvas the

receiving a RTP packet to whic n_error of ecti packet, which is
unevenly errdPf- fa#@ef%ahmm?@p%é@ the, ﬁe'aé@[lr"g@- packet or a plurality
of source packets, is T C i ; wof :
receiving a RTP packe@g?{f%lﬁj&ﬁ%egﬁg{%%Elé)ﬂgdé)'{@ghgﬁl%g}s'laﬁn grot gg‘owhfc??)'tshe
wirel ess packet mdusdtd treendoutoegidakgtize(orsthece aodebdayen cpacketRess panket ;
(b) referring to_ a a%I oad t%‘ge in the header of the RIP packet received in
the step (a) fanoo‘?ﬁéﬁ_é AR TRRINGRIMIFORMETH SURRFRS,E W ERICSs g Virghment.
error-protection codi AG:oMRMtIORE! FSrwWaFE Wé&rr@@ﬁéﬁ\"(@lﬁssé%ﬁ%%uch as
error-protection packet; (c) detecting the nunber of a |ost packet by
conpari ng t hes nuwdsolutiont heoBiTE paoket bedezchaddhuwrithoeqeeoghén) WBECH)t hie

nb f the RTP K d. : d i
non-recel ved. RTATRaRERasiSERLE Phkgorlay Mgl odPe chibihyt B
detected in the fsf 8id FEC schematdbs phpiemertdd fYihelagbRebefobd 864 RTEAGQEHI NY

to one aspect of the present invention, there is provided an apparatus for
transmtting nmultinmedia data in nultinmedia data transmtting or/and

recei ving syste ii D % ’ e‘J a wrel ess packet network. The
appar at us incl UMM _ t+zer unit for packetizing nultinedia
data) a RTP Layer unito E6leiths abévégroblémsEit Rt &ipbjdtt bhtheptvdsehsir@bnton
mul timedia data and for creating teat-tinme transm ssion protocol

: Ll n ’ (RTP)
packet by conbi P RgoYie agaethecdorransiaiting ancirreivingrauly madia data inyhigk
source packetiz bt or - o i i 0 o"i’g«ﬁ
redundancy i nf ofér'r'ﬁ io%mte gegr?gn?r;uelr'mp @ﬁsﬁgbgg?mxérﬁg‘%ra ?@Mc{)??g%d
mul ti medi a packabsouvde phcketsor are packetized between the source

packetizer unit and the RTP layer unit or in.the RTP |ayer pnit. In qrder
to achi eve anot her ot} @cﬁ”,o”é%r %ﬁﬁ?@“ﬁ%%‘?ﬁﬁ%?"%ﬁjo&‘@ %’PV S 8_“’{3?@3@%_

i nvention, thergo} frapsAVtAGCad rédidngt Metrfsdibeg@aYinnWhiBH thaBebRolafa | n
mul ti nedi a data receiving systemfor receiving a RTP packet to which
redundancy i nf ortransimitiingoand regeiving neultioedia datscksi implementasir ce packet or a

plurality of source packefs. i dded. .The .appar Ny udes, a for
receiving a multimedi C%@”SQ&&%%"E}%"@JB? %Plg&e8§{’§fq¢§§‘é on ?ﬁ%ﬁrﬁgﬁﬁ?ig‘?on
protocol in the phsshicnSemisrk @hereicWolideand niethedrisr frahsetingGhilehedidi t
error occurred in a _channel on basi s of redundancy infornation, which

el on the S
i s unevenly addétta dn Rdtimegia data transmitingrgnd, FRGRIYING Y SHRMCN BIESIESE i on
of the Draw pgs i j i IREpLbt: i R | ;
FIG 2 is a ECPOLF@ CEF g@%ﬂ%ﬁ%@bﬁ@d@;ﬂgﬁsé}e@%“ rréé)&:t'ga salpé(%(r%t%I §'p ot ocg
(RTP) of FIG 1;datd;@ndybj)pedetmingamevin estoryprotectionfwith tespeot tofome source
transmtting nulti ia 25 data according to the present inveniion; FIG 4
ST ow chart RAOKGERF aPTBT HaRciere ParkeS Areliesd 17 tng BldhlR)a. dat a
according to the present invention; FIGS. 5A through 5Cillustrate the
enbodi ments of an uneven error protection gethod according to the present
i nvention; so FIGS. 6A through 6D are format diagrans of a forward error
correction (FEC) packet of FIGS. 5A through 5C, FIG 7 is a flow chart
illustrating a nmethod for receiving multinedia




4 3 0 JA N 2003 data according to the present invention; andgﬂpcyégq 2003
illustrates a comuni cati ons systemin which the nethod for relelv

mul ti medi a data according to the present invention is inplenmented. 5, Best
node for carrying out the Invention Referring to FIG 3, the protocol for
transmtting new nultinedia data inserts a first error-protection |ayer 330
and a second error - pPeéfecablg)rddimeiandy inforpagientis adbed td all \wt ehepaekiat 6F
packeti zer including,a convention i deo packetizer 310 and an audio

| ,0
packetizer 320,8 tyr‘éfamlirpﬁ@apﬁﬁt%‘ﬁité?i%ﬁpyﬁp tocol (RTP) layer 350. The

first error-protecti fé’&,,%gﬁ, = Qriat | | gV, 340
create a forward errg?ef%g#g’c I on g@%ﬁ%ﬁ% f%?garegs@l ?ﬁ)‘*ﬁgréroﬁoﬁﬁ ng
uneYen le_rror-]E)rpn_lcg(étiomra pﬁlgalitympgutqdpadm\:ﬁmgwswp éndi o f5kpa_cke'ai:_zer (ﬁr
a plurality of video_or, audi o packetizer, ich is or, gre packetized in the
vi deo packetfzer 310PERferaply, é%ﬁ%ﬁ’d/k‘@m"f@@“@z@ aﬂgﬁgrtpi ferirreor A
first, the vid | HSk & raf MAET r | deo
dat a packets aﬁ“aﬁ%}gﬁ Bgtﬁraor%;(&?@? %,Otuftges e@%‘?}vel y&?g%@g oﬁ%?"d\eﬁc{@%m t he
first and secorteestepbprotecti on | ayers 330 and 340 perform uneven

error-protection wt red$ ect thgeth created video data packets and audi o
dat a packets (step 4%09F #Hataq Ve euﬁ&?@ﬁ 69 '”ﬁr@t%@&gér aepeplaeidde i s
added to a nun% i | : ' %ﬁ

Next, the RTP @Eréh%mg?eﬁg@reg‘gq gqﬂ)%ﬁéfgg%pﬁ%?‘é%ac eF H%@WE%&%S one
RTP packet iim irmgti iav datadtraisnaitiing b avdei em ida wirphegset s
(steB 430) . l‘mlyn an !tper r f.;la red odimt rot ocol fa,rmt ralnsm' 'Itr'?i ng new
il £ edi a dat SRR BNk TR B BOR EPMRRREE 1S S\eRRala) DackaiamG s ouER: o
so wthr espectdét§; éﬁ&t(ﬁPerﬁ%%%Chmpaéﬁétt&%éW@éﬂ, Jvmggrif%gbte?ﬁﬁo AYySl,

and in the RTP layer, the RTP packet can be forned of payloa I C he
FEC packet) whiprbtectedinithaaspeatito onesoorespackatioria plebitof sourempacketsr ar y

5 3 0 JAN 2003 P head d . k i dded. Ref i
21 G 5a nhen Dachmized eS80, Gheadd #h HeRBHH TP neBeBle(acker 1 0 °
packet 2, packet 3, lﬁr&d@ﬂ@%ié’oet%%}@dfpéémdmgttbsﬂnﬁﬁefﬁérgagggemhﬁéeat ed

as a RTP packet, a FEC packet, which corresponds’s to the re ancy of a
length L, is aduesentinventicitheradk provided amethpddorecetingumuttimedipedatat o

all of the packet K c et . and Eﬁclget 4).. re, N
and L are sSstéﬁwaagé@'ﬁi%cﬁ%,@%%ﬁagggﬁ%ﬁﬁ%Jeﬁgvﬁ a -899'6%?05%9hsi ve
OR (XOR) and a aiegtloSpradsstivrepaeket owhipbrisniHavenlye 8bf-proteBReIWiIlg rédpect
error-protection. Referring to FIG 5B, when a nunber (N) of video and

audi o data pachetanq paeres Packeiaekat Pigralfyciesowceprrisivkis: adyleds eThe

combi ned w th o] : e et , F C , i ch
corrcapondsit o RIBACCHTRHRES ibCGepS 88 Gy ECIRECE RTPT ReoRiFbugy"
with respect t prddetemmingebtraastission protocoloin theawirblesshesaket nehiorknamd on,

i nstead of
'nstead o el hecking the number of the received RTP packet; (b) referring to a payload

type in the header of the RTP packet received in the step (a) and detecting
the number of the RTP packet used for error-protection coding when the

zs  RTP packet corresponds to the error-protection packet; (c) detecting the
number of a lost packet by comparing the number of the RTP packet
checked in the step (a) with the number of the RTP packet detected in the
step (b); and (d) recovering a non-received RTP packet by referring to the
number of the lost packet detected in the step (c).

80 in order to achieve another object, according to one aspect of the
present invention, there is provided an apparatus for transmitting
multimedia data in multimedia data transmitting or/and receiving systerﬁ in



protection with respect to all of the packets (packet 1, packet Kk
3, and packet 4). Referring to FIG 5C) when a nunber (N) (N1 BhZ)fgﬁ ?ﬁUS

vi deo and audi o data packets (packet 1) packet 2, packet 3) and packet 4)
are zo conbined with one another and created as a RTP packet, a FEC packet

1 and a FEC packet (2, which correspond to the red%\gancy of Ier%t hs L1 and
L2, are added t odWirelesspasket Betwarkn I he spratatysinglydes 8 SeURERIGKRYZe LN e

ket ket . . . ; iy

packets N1 and N9 PRERGiaIRg BRIt BAE Keriyitor Btidhtine tage ¢ e

2s divisi bl e porinithepackgtsoef a hultmediasdatl amebide croating resi-tiove tansraissign on

anot her pr ef er  cRIOLARRIAFIENI Porkel PR CATRAARG Ihp RACKAR:Eb taminiieioeta
ket ket i it PR . [ '

anot her_and ofedt S AL ang e A3 PEbKelzch BN Horh oA Hidihe>ne

di fferently addeghdéven teziuRtanegdkiermatioh to espauoultinsedigmscckes oha\plurglity of

di fferent inportance of one source ,packet or a plurali f source packets.
5 150 3A N sousuivestianBackas: dhiRr s, ariate” pRokiad betkepa s shircean
correct a bit erﬁé?fkeﬂ‘ié%hlt%ft@g?ﬁbﬂ&?&‘urﬂf‘o?i?ﬁh*éaﬁ‘rP uaggrgﬁmndancy

informati on, which I's uneve ed to a nulti medi a RTP cket, which is
recei ved a through prladeterto achdeye anotber obecRefoeording to anbth@ar obisct af tREC
packet includes a RTP head r?.' FEC header, a first, uneven Level protection
CULP) | ayer HeadieSenHVapien MeEsifprovidad ad Apparatus Jar rebaling miipeqizy er
1 payload, a SeCdmﬁ iHLrRuhaary&ﬁa*ma%cgwlgBQyﬁenQf&e?&%ﬁvina@mﬁﬁs% thg

| ayer payl oad ULP l'ayer 2 payload. FI I's a format diagramo
header of FIG ,which redupdanovdnioypetionrTpr tnevedbneirby-proteatiFgOneasiateand

Stored in the RASRELGER PIRERY pF Sod e pREuBnds Belers, Betopdafianolots
protection | evela prigfapisivar r@ébieihg P ainagdiarRTPsHdket tHrovig# 4 BrafetéimanBEC
packet. The FEC header of FIG 6B has a total of 12 bytes and includes a 15

sequence number tEnsEnissiondpIrceaisethec wiretassopacks) neiworls, aeduremeansuiaser

of a first RTP p . used. .| e f Y el
(Length 1 ecover Y SHingt ik PR PeEpireBa  Enafe CBRHS LESR Bt togBefiey (pr
recovery), a nagkiorimationf evhicmds aaievenly heldpdctioethalseckivedtreltFEC pagRet
(mask), and a tine stanp recovery field (TS recovery). 20 Referring to FIG
6C, the first UDACK&Yer header ULP |ayer 1 header includes a 16-bit
protection length field. Referring to FIG 6D) the second ULP | ayer header
ULP | ayer 2 header includes a total of 16-bit protection length field and a
24-bit mask b4 elBlief Bedeeibtioniofdhe ®rBWiags/, a receiver receives a RTP packet

and transmts the RTP.packet to an er Jayer an res the contents of
the sane RTP packet iFrlPa‘d g3 g?t.a?]ﬁﬂlsiﬂ,gc'f ﬂ@%@@e@af\}g?ﬁgggs&mf%@ir ecei ved RTP

packet in the buffer mef opqsr&asibdk Hiagraftref iRekRbadbt 0f treal-ifeRFEn SIS €1
is received, and the sequenge nunber ngat he so rec%i ved Rr'lelg pagketni S

checked (step 710ptocek(RTP) heF¥aqlience nunber of received RTP packets is

recorded in a separat r i on. Xt,, it is,determ.ned whether the
Rre ket i o the FeEichaRestyes e PRediRSrnsbloca it A G G T a L
type (PT) in,d hejdhgadesrdmg tdehd pesiontthvdhtiopacket

FIG. 4 is aflow chartillustrating a method for transmitting multimedia

data according to the present invention;
FIGS. 5A through 5C illustrate the embodiments of an uneven error-
protection method according to the present invention;
30 FIGS. 6A through 6D are format diagrams of a forward error
correction (FEC) packet of FIGS. 5A through 5C;
FIG. 7 is a flow chart illustrating a method for receiving multimedia

4



(step 720). Next, when the RTP packet is the FEC packet in the gtﬁp ,
the RTP sequence nunber used in the FEC packet is detected by ref rw’m 3[103
s the SN base field and the mask field of the FEC header (step 730). In a
case where the FEC packet is forned of nore than two ULP | ayers, the RTP
sequence nunber used in the corresponding ULP |layers is detected by
referring to thiata@scordispdodba tueses innemimmaﬁer of each of the ULP

| ayers (step 730). , | S : ' ,ost RTP
packer 15 detected By GonushabE CORRATBHIBR SFARRERNAICh e bibrfaa e
separ at e menor yrepbiing henuRiediaudate asctdrding!sed the tpres&mC inaskwdn (it ep
740). For exanple) when the RTP sequence nunbers recorded in the nenory are
1, 2, 4, and tHeprerrest@flience nunbers used in the FEC 15 packet are 1,2, 3)
and 4, the Isost RTP sequence nunber is 3. Next, a third RTP packet that has
not been received is recovered By referring to the | ost RTP sequence nunber

(step 750). ThBestsmodd forTdtryinglcelt thé divdmmpnnot been received is recovered
by the first UCP Tayer payload and the received RTP packet. In a case where

there are nore 2o t H3eferting ta PiGehthe prataceotfer Famspiingnewnidtimediqdatket

| ayer payl oads ToREEE ArsfEheri SR e %30 8Bk Bnh rER R o Bt ek or
RS decoded by @H0)gespooiverbdivedncpsedrdesasiastizer inciddintea BoRv | used
in the FEC packet. 2s The steps are repeated until the reception of the RTP

packet is ctnpiida) paakelizeso}10 Ravk@n aydie packetiger 320pranst @o realdimnee t he

RTP packet, point-toz00l elpln t i one channel between a client C
and a server Sk'%r%shﬁ?ﬁlgb?srﬂ nglgﬁzﬁgg}?%\rﬁ%vi ng a plurality of channels
between the client Qraofistdrtdrpromwction |Syar 83Paaditledecdhdbrios-préteetisgr ver
S enploying the point-to point connection transmts the RTP packet and the

.

FEC packet to {a¥erci4Qgredte pdppvargheror geriectient( IcEbd&acket thavesulhef
function of tving the | = . e FEC |
ol o1 <Rt e oS B P SBEAENT

di scarded. The"sServer e i cas connéction s the

RTP packet andpBEKetizeker a phumiint bf ®igeo \oraawsdip apatietiebanwlich isoort Bee
client C. The above, encodi ng‘ﬂ,gnd decodi ng_net hodggcan_be enbodied irt a s

conput er pr ogr RAFKRURRAINING Weae PaclaliersO thapApas auslp PRekaiizegPam can be
easily inferred to i C e f A .-t he
program can be real ;F%Z’eggrrﬁﬁj #Jeg?% 8?25% F\hibﬁgg& ereﬂazir%gl Sﬁ? %ﬁ%g%%%hq gital
conput er for opecketizey 888 greatgsamvidathalgiaogaciatsaandeawdior ddtai packatput er
readabl e nmedi a. The .mafjié cpe;g bgcl ude magnetic nmedia such as a floppy disk
or a hard di skTeRECHYEIV &R AAPE such as a CD-ROMor a digital video

di sc(DVD). pl so, thedyk OfHeMrstaBn8 SsddoHis Bridr@stofBEtion! fayBFs \¥3Besnd Usdh as
the Internet. VWile this invention has been particularly shown and

descri bed wt hpﬁéﬂﬁﬂm%eﬁpm@hoﬁmwifﬂﬁm@ tonbecwreated vigaa data

under st ood by i L4 ed | r ar4 . C in_form and
details may bebﬁ’g‘géstifﬁguﬁko\?\n”f' R%HE%%aﬁtéﬁgﬁtO}meﬁH@%%ﬂ] ﬂﬁg\é‘%{ﬁ egrgn(g-pe of
the invention peteeiedEECTadkee isagdas txla ¢lumtyar. (N) s witlgol dita pRicketsGaf | 1ty
zo As described above, error resilience of nmultinedia data (especially that
of video dat a)aedi® datairackeiSed by unevenly error-protecting with respect
to the sourge packe i b i : NS §Si tion
pr ot ocol inzga convehﬁ%\'ﬁntglléqugﬁlg?gﬂg?%bgggﬁﬁﬁégoﬁ? 2@. é%é?‘?b%&éét ?_DD3
creates one RTP packet by combining the video data packets and the audio

0

data packets (step 430).
In another preferred embodiment, protocol for transmitting new
multimedia data can add the FEC packet, which is unevenly error-protected
so  with respect to the source packets, to the upper layer of the RTP layer, and
in the RTP layer, the RTP packet can be formed of payload to which the
FEC packet, which is unevenly error-protected with respect to an arbitrary

5



What.is clainmed is: 1. A nmethod for transmtting nultinedia d [
multinedia data transmtting or/and receiving systemin a wrZﬁﬂJA&L@m

network, conprising the steps of: s (a) packetizing source data; and (b)
perform ng uneven error-protection with respect to one source packet or a
plurality of sou (8l g) (a). 2. The net hod
according to cl allqz?l, er%cﬁﬂﬁ%&%@% d(égse{%??%gra g'r med in a | ayer before
reaching a real -ti ne Refersimgstoi bliG. SAtwhen a(mimbet ) pot visleotameabdid Hata

t itti [ ti i dat i | ti i dat i tti d,
oo i g ot ardkes (sl 1 Padl2, baBkatdt and okl arare dogiiingd itbeney
(a) packetizing &%the?aﬂaga%aféyawmprﬁadkat,aa REC paskat! whlcrPéorrdashnguhi ch

is unevenly errorprotecte respect 'to one source packet or a urality
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packet in a buffer. Also, the receiver stores the received RTP packet in the
buffer before receiving a FEC packet. '

First, the RTP packet is received, and the sequence number of the
so received RTP packet is checked (step 710). Here, the sequence number
of received RTP packets is recorded in a separate memory location.

Next, it is determined whether the RTP packet is the FEC paoke;t by

7
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Next, when the RTP packet is the FEC packet in the step 720, the
RTP sequence number used in the FEC packet is detected by referring to

s the SN base field and the mask field of the FEC header (step 730). In a
case where the FEC packet is formed of more than two ULP layers, the
RTP sequence number used in the corresponding ULP layers is detected
by referring to the mask field contained in the header of each of the ULP
layers (step 730).

10 Next, the sequence number corresponding to a lost RTP packet is
detected by comparing the RTP sequence number recorded in the separate
memory with the RTP sequence number used in the FEC packet (step
740). For example, when the RTP sequence numbers recorded in the
memory are 1, 2, 4, and the RTP sequence numbers used in the FEC

15 packet are 1,2,3, and 4, the lost RTP sequence number is 3.

Next, a third RTP packet that has not been received is recovered by
referring to the lost RTP sequence number (step 750). That is, the RTP
packet that has not been received is recovered by the first ULP layer
payload and the received RTP packet. In a case where there are more

20 thantwo ULP headersin the FEC packet, the RTP packet that has not been
received is recovered by referring to each of the ULP layer payloads. Also,
the RTP packet that has not been received is XOR or RS decoded by using
an XOR or RS decoded FEC packet and the RTP packet used in the FEC

packet.
26 The steps are repeated until the reception of the RTP packet is

completed (step 760).

Referringto FIG. 8, in order to provide the RTP packet, point-to-point
connection having one channel between a client C and a server S or
multicasting connection having a pturality of channels between the client C

s0 andthe server S are provided. Thatis, the server S employing the point-to-
point connection transmits the RTP packet and the FEC packet to the client
C. Here, when the client C does not have the function of receiving the FEC
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can be easily inferred to by a skilled computer programmer in the art. Also,
the program can be realized in media used in a computer and in a common
digital computer for operating the program. The program can be stored in
computer readable media. The media can include magnetic media such as
10 a floppy disk or a hard disk and optical media such as a CD-ROM or a
digital video disc(DVD). Also, the program can be transmitted by carrier
waves such as the Internet.
While this invention has been particularly shown and described with
reference to preferred embodiments thereof, it will be understood by those
15 skilled in the art that various changes in form and details may be made
therein without departing from the spirit and scope of the invention as

defined by the appended claims.

Industrial Applicability
20 As described above, error resilience of multimedia data (especially

that of video data) can be increased by unevenly error-protecting with
respect to the source packets without changing the stack of
transmission/reception protocol in a conventional packet network such as
H. 323.
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(b) performing uneven error-protection with respect to one source
packet or a plurality of source packets packetized in the step (a).

2. The method according to claim 1, wherein the step (a) is
performed in a layer before reaching a real-time transmission protocol
(RTP) layer.

3. A method for transmitting muliimedia data in a multimedia
data transmitting and receiving system in a wireless packet network,
comprising the steps of:

(a) packetizing source data; and

(b) forming a RTP packet of payload, which is unevenly error-
protected with respect to one source packet or a plurality of source packets
packetized in the step (a), and an arbitrary RTP header.

4. The method according to claims 1 or 3, wherein redundancy
information is added to all of one packet or a plurality of source packets in
the step (b).

5. The method according to claims 1 or 3, wherein redundancy
information is added to a portion of one packet or a plurality of source

packets in the step (b).

6. The method according to claim 5, wherein the portion of the

source packets is header information of each packet.

7. The method according to claims 1 or 3, wherein redundancy

10
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information is added to one portion or a plurality of portions of one source
packet or a plurality of source packets in the step (b).

9. The method according to one of claims 4 through 8, wherein
the redundancy information is a forward error correction (FEC).
10
10. The method according to claim 9, wherein the FEC is one of
an exclusive OR (XOR) or a Reed-Sdlomon code.

11.  An apparatus for transmitting multimedia data in multimedia
15 data transmitting or/and receiving system in a wireless packet network,
comprising:
a source packetizer unit for packetizing multimedia data;
a RTP layer unit for inserting a time stamp in the packets of a
multimedia data and for creating real-time transmission protocol (RTP)
20 packet by combining the packets of the multimedia data created in the
source packetizer unit; and
a error-protection unit for adding uneven redundancy information to
one multimedia packet or a plurality of multimedia packets, which is or are
packetized between the source packetizer unit and the RTP layer unit orin
25 the RTP layer unit.

12.  Anapparatusfor receiving multimedia data in multimedia data
receiving system for receiving a RTP packet to which redundancy
information for unevenly error-protecting one source packet or a plurality of

30 source packets, is added, comprising:

a means for receiving a multimedia RTP packet througl_‘i a

predetermined transmission protocol in the wireless packet network; and

11
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F1098& () - % 10(V‘§‘aéllet',:wﬂ1f2:h is unevenly error-protected with respect to one source packet
or a plurality of source packets, is added, comprising the steps of:

(a) receiving a RTP packet through a predetermined transmission

10 protocol in the wireless packet network and checking the number of the
received RTP packet;

(b) referring to a payload type in the header of the RTP packet
received in the step (a) and detecting the number of the RTP packet used
for error-protection coding when the RTP packet corresponds to the error-

15 protection packet;

(c) determining the number of a lost packet by comparing the
number of the RTP packet checked in the step (a) with the number of the
RTP packet detected in the step (b); and

(d) recovering a RTP packet that has not been received by referring

20 to the number of the lost packet detected in the step (c).

14. The method according to claim 13, wherein the number of the
RTP packet used for error-protection coding in the step (b) is detected by
referring to a sequence number field and a mask field, which are arranged

25 in the header of the error-protection packet.

15.  The method according to claim 13, wherein the RTP packet
that has not been received in the step (d) is recovered by payload on a
protection level layer arranged in the error-protection packet and the

a0 received RTP packet in the step (a).

16. The method according to claim 13, wherein the RTP packet

12
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