; €3e8"8[ | FT6<T=H38 PCT/ KROO/ 01571 METHOD AND APPARATUS FOR TRANSM TTI NG Az

AND RECEI VI NG MULTI MEDI A DATA TeghiginGmdundming d ' 1591 59" s The present
inventi Or\v{)‘ﬁkﬁfo‘?f toaradio tr m‘mm‘ cei ving syst epraRto IR E
particularly, to an apparatus fo ransmtting/receiving ITUT'[I nmedi a data

i ncluding video data via a wirel ess % et in a radio
transmtting/receiving system and a nethod thereof. to Background Art In

general, the H 323 protocol is the preferred protocol of the |International
Tel econmmuni cat iMET MD'M%Q«B!P\{% ELR JRANSMIBFING ANB)REGEIMING: o

conferencing in a comuni cati ons WLT@%?%P‘BFW ch a quality of service

(QS) is not guaranteed, such as ased 15 transn ssi ol
protocol/ Internet protocol (TCP/1P) and the user datagram pdﬂﬁ\@‘!\@m‘mw
Referring to FIG 1, a video packetizer 110 and an audi o pac

per f or m sour celeeigaifelthd create packets of video data and audi*¥®@ta. A
real -time transm ssi P r. 130 inse stanp in
t he packetssof t he I\]/.ﬁge@re%%ﬁg?é\ﬁmré%%ot%aq a{agﬁdli%ﬁgﬁpt@bageﬁwﬁéacket

by combi ni ng tfsteirdeaddabie padisatariy tdahhppaigive fdatranpantkabrevdiiing are
created in the video packetizer 110 and the audi o packetizer 120,

respectivel y. Mhdtirpgwial dgtar incBeling yidatedataumiar Rowkelesepapket der radiat i on
of data type, i leF iL.sgion of internal tine
25 st anps, andﬁ?ﬁ%ﬂt@%@%cegﬁﬂggpgé r’ansrré?jselt%{r)l&ﬂi%%éf t he header of the RTP
| ayer 130, as shown in FIG 2, includes a m scellaneous (MSC) field, a
sequence nunber field) a tinme stanp field, a synchronization source (SSRC)

i denti fi er,0anBagk@@HbdiAlit i ng source (CSRC) identifier. Here, the M SC

dent i 1 er ,1?andagk@oU0d Al | ng . . .
count, marker, and FagtBat Yt HPRrE AetTo S ARl drioRitel e Loe)

| ayer 160 mi xemiéimatibhl Teledarhminhiatiods UnidmTelBEbmayicatibBe Sactdr (BrU4. 225
control signal_generated froma H 225 control unit 140. A1 WD 111/p012
PCT/ KROO/ 01 571) {oravigiap Landerepsingr bl 2 sosrpdricatigspenyisgrmentyin which as a TCP

packet to be 'guhihgniiddied (i) U8 Ag @f‘%gg‘te?e@s%ﬂté{"tﬁ‘l@?g]r#et%%’%%at ed

fromthe H 2257control uni and a media contr nal” gener at ed

froma H 245 cwahsmission todld. ptotaif énteaietppaitocsi (TCMIP) andrthé8l@sarr eat es
an | P packet s by using a UPF Bscket created in the UDP |layer 1fi0 and a
TCP packet datagram protocol (UDP).

Referring to FIG. 1, a video packetizer 110 and an audio packetizer

120 perform source-encoding and create packets of video data and audio
data. A real-time transmission protocol (RTP) layer 130 inserts a time

20 stamp in the packets of the video data and the audio data and creates a
RTP packet by combining the video data packet with the audio data packet,
which are created in the video packetizer 110 and the audio packetizer 120,
respectively. The RTP layer 130 provides functions such as identification

of data type, checking of sequence numbers, transmission of internal time

25 stamps, and monitoring of data transmission. Here, the header of the RTP
layer 130, as shown in FIG. 2, includes a miscellaneous (MISC) field, a
sequence number field, a time stamp field, a synchronization source
(SSRC) identifier, and a contributing source (CSRC) identifier. Here, the
MISC field is a 16-bit field including version, padding, extension, CSRC

so 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

1



created in the TCP | ayer 170. However, in the H 323 shown in FIG 7, there
are no error-resilient |ayers between a source packetizerfornmed of the

vi deo paGgkglyiZfi2 110 and the audi o packetizer 120, and tha-BKRobae; 130,
and the header has the ,0 structure shown in FIG 2 in the RIP layer 130
As a result, when there is no error-protection capability, which is robust
to the source packetizer (or source codec |ayer), packet |oss can occur in
an error-prone environment such as a_wi reless environnment. A conventional

forward error ¥apsaissigghcemrabpraiorehd (davers 76 caatespiGRraskelitadeand

bose- chaudhuri : h LSy | t ' | cal yer,
and due to therégg%g eﬁ%%@?ﬂ%hgﬁ??gEﬁlﬁﬁ@g‘?&q%?eﬁng@\g@ﬁ%ﬂ%ﬁ@é?

" inpl ement ed i ncdriteollmyter4 dred ate24 b enddi@cbatyelrsighhisgdresaterl feémtanld.24%vent i on

20 To solve the abcgve,pr lems, it is an gﬂ?g t of the present _invention to
provi de a met RN BRE i\ dMtegetRIotacee (f '?@’W@q oreaies andR PagKeh ch
error resilien ' vignl r = t | spect
to source pgckgfgsﬁﬁgﬂmgﬁ%?ﬁggc%é}éﬁgﬁ@ l%“ﬁg I%?é%@ﬁ?ta?'gvéeﬁﬁ%mrq%?géﬁrovi de
an appar at us 26&reiated i tveshCPtlayar B/ receiving nultinmedia data in which the

thod for transmtting and receiMing nmulti [ ata i s inplenented.
{rﬁr\gco?d! ngly, to aphhb@vfﬁénglﬁélcﬁvzb g@%‘ﬂ?ﬂ% Egglﬁ &Wéeé’lé%aletrg?@lr'rfﬁhe@r esent
I nvention, thel%?ekssbéiw&éh%lﬁc@BEMizfePforHe%"t?’PPsé {idBe d’é‘éké‘iﬁghg gﬁgﬂ;gkg

mul tinmedia data’transmtting and recelving systemin a wre
net wor k. The nitehaubio papketzay 120 antdps RNP |ayay 188card ithre hgaderhasthdat a;

packet of - d0p| GG Suma guF e DUCkE ST Bleke 13 T n the step (a). 2
WOL11/ 74012 As a result, when there is no error-protection C%Pabilitg, which is

PCT/ KROO/ 01571 Prefterahl:;; Y, redur:}%agcy (I nforrratlé)q;\ |ls ad) ed Letela” of one
packet or a plpbadst to thef sewireqeackatizen (©r isoutdeecedaplaysy), pRckétdoadloan
redundancy informsla,t.i on i§ rgdded to.a &]%r@tfi or\?)of one packet .or a ?l urality
of source pack®t i A HELTRIFIEHTIN gHabRy 2 VEEra ey 'A% mati on i's
added to one portioa @nwenibpaRidrivar®ferRar ddresistiop (F—E@g SeHEAR BAGKels or a
plurality of source packets in the step (b). In order to achieve the

obj ect, acoér digiydidicihocheingaspedt kaserelkaudhuri-hocquenghem (BCH) s
implemented only in a physical layer, and due to the complexity, it is difficult

for the FEC scheme to be implemented in the layers before the RTP layer.

Disclosure of the Invention

20 To solve the above problems, it is an object of the present invention
to provide a method for transmitting and receiving multimedia data in which
error resilience can be improved by unevenly error-protecting with respect
to source packets.

It is another object of the present invention to provide an apparatus

25 for transmitting and receiving multimedia data in which the method for
transmitting and receiving multimedia data is implemented.

Accordingly, to achieve the object, according to one aspect of the
present invention, there is provided a method for transmitting multimedia
data in multimedia data transmitting and receiving system in a wireless

so packet network. The method comprises the steps of: (a) packetizing source
data; and (b) performing uneven error-protection with respect to one source
packet or a plurality of source packets packetized in the step (a).



present invention, there is provided a nmethod for transmtting nmultinedi a
,0 data in nmultinedia data transmtting or/and receiving systemin a

wi rel ess yagekefoinet work. The nethod conprises the steps opcr/kado@ariketi zi ng
source data; and (b) form ng a RTP packet of payload, which is unevenly
errorprotected with respect to one source packet or a plurality of source
packets packetized in the step (a) and an arbitrary RTP header. 15 In

order to achieve th rdl ny til.l not er ,aspect { he

present | nventi on, Il a data
venton. Prepeay) isRG0RamY Bridalion iF RCRELSRY R G RRAC ARG &

in a nmultinedi gpgl@gaﬁt)[@%ufb@g,agy@gemﬁ@gter qbgi ving a RTP packet to which

an error protection packet, whi i's unevenly error-protected with respect

to one source packePr@fer@blw cechmdagncy)ﬂnfgdmahm pa@deled, toi 8 pattienl of Te zo

met hod conpri ses e ste receivin cket through

pr edet er m ned P?gfﬁgrﬂr?s?'b’ﬁala}{(?{ée%rcel%cf(ﬁt? i tﬁ@i%@acket net wor k and
checki ng the number P?éfetréﬁllglr?@(ﬁ!ﬁtﬂﬂ\cﬂﬁ‘fomﬁh@h is (dtldedefoeoné Mdriich ar Ray! oad
type in the header of P packet received in the step (a) and detecting

the nunber of plwéalmrpfp@dms QI@@GSDKJFCGG}?&C(KEIQE%DMﬁIIWerwarQﬁq)mtﬁ ihhe zs
RTP packet cor gggé to the error-protection packet; (c) detecting the

nunber of a lo % by conparing the nunber of the RTP packet checked
in the step (a) withh bhermtordutie tHehebjBIT apaskitg debastirg dspethef tieep (b);

and (d) recovering a non-received RTP packet by referri nq to the nunber of
the | ost packePrefgnéinvantion, thaseds éﬁ)vcolqd as’aethﬁdaoatranm How MaEmadist her

obj ect 208 chl I tndR@FRGSIa Bhnd RS GAETS rdINARbISOerh EA fefeddf Ov1 dod

an apparatus fo ransm-t aln mu

transmitting Opé@k‘dne&&t@kVWhgnsatﬂb@l?mmpn@esth\&été)&ééf DPAcRENZiKG80URES 71 a
wirel ess packet network. The apparatus includes a soqurce packetizer unit
for packeti zi ngatdurNABaferiae R Rd FRreckedppaylaad, Méch sWrevandy &rerne

stanp in the p@&{i&&ép‘?f\(@ﬁ%%%ﬂé@ﬁb%gﬁ%ﬁ%%t BP{;RRIrSﬁt& olife 'tatﬁkQE

transm ssi on protoco conpol ni n

mul ti medi a dat pasketizedtindhé stéphé)sand er gobitieey Rzra helamier and a
error-protection unjt for ad even r edundanc formation to
FoVe e anagdsul

mul ti medi a Sacket of" Qrdsrig a¢ GRIEE! ATPrding X 3nothiar aspect of eare
packetized bet ﬁ‘ﬁél@t%ni f?ﬁ/eﬁﬂ hGReRASEROVIAEH a it o&ﬁ?r rb@&vﬁﬁpmhmﬁ?dlé’aﬂa or in

the RTP | ayer I'n or er to achieve anot er object, Taccor
anot her obj ect inod niuligmedigaaiaeaceivimgesystem fortreesieingsa Bilovpaiet mwam:par at us
for receiving mul tinedia

t | t d d f
rocei ving a RT%"&&@E&’OE@(??&B%@H R b eSSt g RV RPEY

error-protecti ﬂﬂoﬁ@es&ﬂéé%dkeﬁlé?ta Brur§l|t9|éfr§édrbé peckeirig eadrtik etidk | S
added. The apparatus I ncludes a means fof receiving a multinmedi a RTP packet

t hrough a poedewcthod weompriesr thessieps 6f (@)otepedling ra thEP whaaket Sbrov@ibk et

The basi s of reHEERIner iFiRIEE amebh i 64 wlSEHF PebalnluiR R "
received mul ti sesdikindgie maaket of tRE rétdivdd PFPQsadket; ((b) m‘fe:trh@taraqaayrm FIG 1

is a detailed block diagramof the H 323 protocol; is a block

di agram of t hetyedndhe bfadenpfthe FElR Péﬁ%ﬁié?@e%@%tﬂdb@ﬁte(ﬂifﬁ?’)ﬁlngidem@ngl FIG
3 illustrates i}rléen%BHFb’H{r% U pﬁébtk%f:ﬁ%;e(fjiér éﬁgP?fBg\%v&ﬁ {J&ﬂhp v&l]gHrﬁw 2> data

according to the present Inven |on ating a
met hod for 4raRJMA packey comteispords &o the arrac-postdctign peckéte(q)rc@emﬁng tmeent i on;
FIGS. SA thr OURL‘m%%r Iolflau ?cgsrt‘fj}gaecktert1 yeggr%giaﬂﬁattﬁeorgur%]er 0 Vheen RelrlJ 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).
30 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 systemiin



protection nmethod according to the present invention; so FIGS. 6A through
6D are format diagrans of a forward error correction (FEC) packet of FIGS.

S5A througWfy461hG 7 is a flow chart illustrating a nmet hegdrf@tnfsssi Vi ng
multimedia 4 WO 111 /7.1012 PCT/KR011/ 01571 data according to the

present invention; and FIG 8 illustrates a conmunications systemin which
the method for receiving multinmedia data according to the present invention

is inplenmented. 5 Best nopde for rying out the invention Referring to
FG 3, the pr&oBESPoT BROSARGHTE: ARG OF EE 2 SPHGe PROSTZErUTH i ot
error-protecti eh daxaflizirgndthaRiS 82N FIP RiyoPlAlk &ihsBHiIhg ¥ ImS4Bmp
respectively, between a source packetizer including a conventional , o video

packeti zer 310imthe packeigipba pudtkeedizadata a0d fanereating s¢alitime tranamissiarsi on
protocol (RTP) error-protection |l he

_ second error- ppk‘?t\é%h gﬁﬁl‘ﬂ;ggkéfél%ys tE? f'Bn%QtF%P@ﬁ&%ISeqfrtg errE‘H&iBO f?g‘ﬁ%? FEC)

packet, the g egdtelin Y dUrEE PEACKEIRRONRI AR a BFrBl-prétbeflonURR{dreRIReg O
one video or audio ,s packetizer or a plurality of video or audio

packeti zer, whiutleves redurdanqydnicsmatied to eneteultimésin packadtarzeplugiy ahd t he
audi o packetizer 320.. Referring t.o FIG 4, first.. the video packetizer 310
and the audio Mﬂi@fgfj%rpag%ﬁesc8’3@?@s'SvPEiégcged%?gj(eﬁ'égaetPg“ﬁ%] iSQUEEE a
packets, respeghtkétizer{UfitandHd) RTRAaMXinit bhig the TP fybreffond _
error-protection layers 330 and 340 perform uneven error-gr otection with

respect to the creatR@rdargeachiaveapaiies pbjeah@caowing anotpaceeiest qf #hep

(N of i el uarSodiR L ferBiLbIG o HpBRRES 1 tpBOVR RO C]
350 inserts a idafeirsiruimediacdsta reeekiig anstept fatesel RIRTPasderkt By

conbi ning the video data packets and the audi o data packets (step 430). fn
anot her pr ef er Mcke iedendanny, INfrrea8ien| for sineverlysehretPiejesing AOE tSOMERR a dat a

can add the FE t J i A K - pL o t i pect
Co"t he sour ce. HACRENT = pIRARY of SoURSIERISH OB KR et Kl GGS o
| ayer, the RTPapackes ferarcbiwirfgpa mudtivedizaRTPashdket roadh aherelEeromedet |,
which is unevenly error-protected with respect to an arbitrary
15 transmission protocol in the wireless packet network, and a means for
correcting a bit error occurred in a channel on the basis of redundancy
information, which is unevenly added to the received multimedia RTP

packet.

20 Brief Description of the Drawings
FIG. 1 is a detailed block diagram of the H.323 protocol;
FIG. 2 is a block diagram of the header of real-time transport
protocol (RTP) of FIG. 1;
FIG. 3illustrates the structure of protocol for transmitting multimedia

25 data according to the present invention;
FIG. 4is aflowchartillustrating a method for transmitting multimedia
data according to the present invention;
FIGS. 5Athrough 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



5 WO 111 /7.1012 PCT/ KROO/ 01571 RTP header and the source packets, is
added. Referring to FIG 5A) when a nunber (N) of video and audi o data
packets (QpafFkeiotk. packet 2, packet 3, and packet 4) are GgeflalgRAiMth one
anot her and created as a RTP packet, a FEC packet, which corresponds 5 to
t he redundancy of a length L, is added to the RTP packet for error
protection with respect to all of the a packets (packet 1, packet 2, packet

3, and packet 4). Here, N and L are system dependent, and the redundancy
may be bit - by- iata ageqrding to thr Rreegyt IBVRNtPNRABE- Sol onon code cor respondi ng
to 10 error-checkin r i f el a
~ nunber (N) of vi deog:zliﬁdsgl‘}{???%ﬁgsggﬂﬁg%% Sgsré{?’grgiﬁ R’B?cq?gteﬁ%thggg Eat 3,
and packet 4) aeesiciogbimatmedid data aactdndingand dheapesbems mvEBhopadket, a
FEC packet, which corresponds to the redundancy of a length L, is added to
_ the RTP packet implemeigect to 15 an i nportant portion, for exanple, header
information,, instead of error protection with respect to all of the packets
(packet 1, packet 2, packet 3, and packet 4). Referring to FiG 5C, when a
nunber (N) (N1 Besk@odsfforcdgyingnelitdoeinvemdion packets (packet 1, packet 2,

RTP packet - a FEC. pRElRTg 8R0S AReP BeR O e BTG Supbr R dethe

o divisibl o ool P R A & oo spar bR o dayr !
packet 4) or a3dluredpectivelly, betesnsa Noumedpatketizer mclnding2convientiand! L2 ar e
header | nf ofmabid BRGKaA PIR ST ABh RASKETTA £P0; GG T RERS i n
MPEG 4 vi deo amgénbmidsion bet_ééblij(hTﬂ”)%W%@Ief erred enbodi ment, when a
nunber (N) of video_and audio data packets (packet 1, packet 2, packet 3,

and packet 4) are cdififiiedenpr-prodecsiciayeicddhand theseecehderrar-ptredinket
eapect 15 syniSNe IR GRS A I Eel ek saretiel dreGh ehdfen e BESHEN or o
g'cl# ﬁ%gyoigi%@%ﬂnﬁ@%ﬁéﬁen @rror bt dd With respect to one video or audio

15 packetizer or a plurality of video or audio packetizer, which is or are

packetized in the video packetizer 310 and the audio packetizer 320.

Referring to FIG. 4, first, the video packetizer 310 and the audio
packetizer 320 creates video data packets and audio data packets,
respectively (step 410).

20 Next, the first and second error-protection layers 330 and 340
perform uneven error-protection with respect to the created video data
packets and audio data packets (step 420). That is, an uneven error-
protected FEC packet is added to a number (N) of video data packets and
audio data packets.

25 Next, the RTP layer 350 inserts a time stamp in each packet and
creates one RTP packet by combining the video data packets and the audio
data packets (step 430).

In another preferred embodiment, protocol for transmitting new
multimedia data can add the FEC packet, which is unevenly error-protected

sa  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



When the created RTP packet is decoded, a recipient can correct a bit error
occurring in a channel on the basis of redundancy information, which is

unevenly wedgdsdi@ a nul timedi a RTP packet, which is recei ysgﬁl,@og,,h{@ygh
predeterm ned protocol. Referring to FIG 6A, a FEC packet includes a RTP

header, a FEC header, a first uneven |evel protection (ULP) |ayer header
ULP | ayer 1 header a first ULP | ayer payload ULP | ayer 1 payload, a second
ULP | ayer head h header, anpd a, second ULP | ayer payl oad ULP

| ayer 2 payl oa Ff: @?d%?/ ?‘H-r'rﬁﬁtpa& gl§r sh2d¥ed-he FEC header of FIG ,0

6A. A payl oad type ﬂDTérrfr{?]{ dﬁ@tsAymﬁ%]rg f@me&\ﬁ@é’o% AOAlkFO g uDer

~ SN corresponding to the n er of re stored in t
header. The fi patketsc@pacécejndpthapaclsethahd;)aclpetot)em combinedetith one

i nf ti d d t he FEC ket. The FEC
header of Fi G BBTIREN Ggpid 6 a3 16 ekeb s FRcTankeb WSS COHRIRAGR nunber
base field (5$Nt6)@ﬁ§)reegﬁﬂ§ﬁ@)pij'arl@nbfh Lhe é&%@%%@WEaEReﬁJr'ér%r- RTP

packet used in the FEC packet, a |ength'recovery f engt h recovery),
an extensi on f pedtaciie) with rpapemetd allgfdhe packelsy(pacikstd, (patkeezm@i@) 3, a mask
field for indicating,t packet used in the FEC packet (mask), and a tine
st anp recoveryaPF' k? ‘recovery). zo Referring to FIG 6C, the first ULP

| ayer header ULP IaWrelN@ﬁﬁi@hrés téﬁﬁée@eﬁd%rﬁ'énd)ﬂ@%n@ﬁnb%ﬁﬁ dield.
Referring to FIG 6D, the second P | ayer header ULP | ayer 2

i ncl udes a t ot &it- wbtiexcdus»vgmé&ﬂ%@nﬂaﬁ@edﬁoéwmoanadacgzrebmnahaglkof| el d.
2s Referrin ives a RTP packet and transmts the
RTP packet fbo %Ff:h'?ngk'Pﬁ)Per (}gé{(ﬁ@ éc‘j@@ the contents of the sanme RTP packet
in a buffer. Also, He?erfrﬁ@et'oVHG BBRerlt Banurass foB’e@@‘hE%udl@ dahe
buffer before receiving a FEC packet. First, the P packet is received,

and the sequen@éCk@Iﬁﬁ@fﬂC'@1tﬂ%ﬁ“@@)&{é&,@ﬁe&@dﬂww@@i@@f&@@h@@ﬁé’ﬂﬁ(@i%p

cephr at o memor gD OELEEroreRERT4s B TETRGKEY o MECHRRKR] Jn LORRRAI N . 7 <
the FEC packet tdthefredul@afidyléfia lbbigth P@é&ﬂ@@t@ﬂr@mw@ket With rr@spiémtcpayl oad
type (PT) in the header of the received acket (step, 720). Next, when

the RTP paciéet ansmppstant @asbeikeor |e\¥ampée,sfﬂ efZ'OfO"fﬂ'?é‘ORTm%%ﬁu@ﬁ(%rqmnber
e 1ol GPEREEEH IR ASEESIEN EGRISRA0E0 £ IR Pt 0
is formed of mand paeket 4o ULP | ayer s, the RTP sequence nunber used in the
Coresponl N, UL | Rl e S Bk el BN VLN b e
sequence nunmbeg,grr HERPBREKES (facRel 95paBRE P2PkBke! 8, and packet 4) are
20 combined with one another and created as a RTP packet, a FEC packet 1
and a FEC packet 2, which correspond to the redundancy of lengths L1 and
L2, are added to the RTP packet with respect to divisible portions by one
packet (packet 1, packet 2, packet 3, and packet 4) or a plurality of packets
N1 and N2. Here, N1, N2, L1, and L2 are system-dependent. Also, the
25 divisible portions may be the groups of header information and a motion
vector when data partitioning is used in MPEG-4 video and H.263.
In still another preferred embodiment, when a number (N) of video
and audio data packets (packet 1, packet 2, packet 3, and packet 4) are
combined with one another and created as a RTP packet, redundancy
so information can be differently added to the RTP packet with respect to
syntaxes having different importance of one source packet or a plurality of
source packets.



detected by conpari ng the RTP sequence nunber recorded in the separate
menory with the RTP sequence nunber used in the FEC packet (step 740). For
exanpl e, when7idi¢ RTP sequence nunbers recorded in the nmeper¥réiGist 2. 4,
and the RTP sequence nunbers used in the FEC 15 packet are 1,2,3, and 4,
the | ost RTP sequence nunber is 3. Next, a third RTP packet that has not
been received is recovered by referri ng to the | ost RTP sequence nunber

t 750). That i t he RTP d d
by the T st U payMietbioncsaBeaiiie hackes ieBiied e Balent cariearediée " wher o
there are mor epR@ridiafcufindhPaltRfiRes ohiink IsiEGH RARIFRIancy sroffRBY Ck et

that has not been received 1s recovered by referring to each of th
| ayer payl oadswhihss unenenlReRldesdket muhmmemaﬁTrR)pabh@nwhwesvecleWed KCR or

RS decoded by uysing an aor RS decoded FEC packet and the RTP packet used
in the FEC pacﬁ\éf’“&} q@%??g’plgsgpépt@ CPepeat ed until the reception of the RTP

packet is cgnpl et edﬂéﬁérﬂﬁgléme 8al 2 FE@Patiet MdudSs alATRHEaHER aFBE de the
RTP packet, point-to-poin connecti on havi ng one channel between a client C

and a server Sheadenlatlicshsniengn devmlauotestiondliliy layen header YLBHlayeuAnel s
bet the cljent h t
S et oyi ng « nbepet Tt iSiel HAHa o HEF et egywed%%ps%e?pastpfgﬁﬁﬂvﬁé

FEC packet to Heaiert I4
function of rchateg,{@\r/?E’géféit leJEP IH%?Q WO ({1?%%12&9&%(%0 ?q packet t he

FEC packet is liiymerpe)doaﬂne‘:lﬁerﬁBans esfarmalt d;agﬂgmtdfethmHEGdneadengf Elhnect i on
transmts the ack nd F cket, .respectiyel Vi a, separate

channel s t d°th cI | ?Q?C? &%B\/@féﬁ%@mﬂﬁ'& %E#eé h‘?tn@”qrét "C&n be
enbodi ed in a ﬁu%gpghﬁéoﬂé%rﬁfﬂg @#@n&ﬂ%ﬁ@ﬂﬁe%ﬁ?&bﬁeﬁé’r@%%ﬁﬁh”g the

program can be easily inferred to by a skil conput er programrer in the
art. Al so, thetherBfPdaeadsn Boerfisst drncbsedamdnigd? tayesre indludeaproteniondeveind in a

comon digital ter f eratin h ro m, ..Ih Qgr.am can be
stored in corrp'f:‘?%rﬁ%g ‘?083}?!589&“ ‘?ﬂ@ﬁwgldﬁpa”@ir% qf &335 Hﬂi}#@. c nedia
such as lo a floppyTﬁesﬂE@head@ﬁéﬂF@séeﬁag aqma|<‘oal12rmﬁé§aauqﬁclaae§a®ROM
or a digital video disc(DVD). Also, egram can be transmtted

carrier waves seqlenpe nwmbenbasadield WENH@& icoriaspentdingntohthe muence

Pher oot 11w T0Ber Bhad7StATR Hateh Deb T HEvE PR Badket: RIAR TBRAFETET L

changes in forfizldfesghabbovery), abext@riton h@IUQEn apdyteid tyge pedviengfiélidom t he
spirit and scoPe of the invention as defined t he appended_cl ai ns.

I ndustrial Applfteasovery). 2888k fighsier Iﬂ%%ﬁtlé}sé%i)a@ﬁi gped Bxihei (e paghet
mul ti medi a dat&né psﬁa%'ttrxetsga%p?éco‘oe AT retBleRS, | nCT Cased by

unevenly error: ect| ng wt ect ourceé "packets w t hout

changi ng the stack BéfetrnagsaeriaGJm/theﬁmmumapem@axdﬁrUltPaaytwrlmadernal
packet network such as H. 323 74012 PCT/ KR1100/ 1571 What is
claimed is: 1.1N& W@(Srﬁ)alﬁ%trprtoﬁ%ﬁﬁ@ﬁl'?ﬂg %I tinmedia data in multinedia data

- transmtting or/a i t |
conprising the st ep@gﬂ%ﬁﬁg t?aga@p?tz ?‘?z%%&ﬂgmﬁgeszétggﬁa%ﬁy?g)&g ?or m ng
uneven error - pheader inolhudaistantotalsgfel@-bit prateetiaolengeh fielckatd ar24abipmaskl i ty of
sour ce packets _gacket ized in the step (a).
field.
25 Referring to FIG. 7, a receiver receives a RTP packet and transmits
the RTP packet to an upper layer and stores the contents of the same RTP
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 packet by

7



2. The nethod according to claim1l, wherein the step (a) is 10 perforned in
a |l ayer before reaching a real-tine transm ssion protocol (RTP) layer. 3. A

met hod fqgelyiafgyi tting nultinedia data in a multinedia dgfkige@dshitting
and receiving systemin a wreless packet network, ,s conprising the steps

of : (a) packetizing source data; and (b) form ng a RTP packet of payl oad,
whi ch is unevenly errorprotected with respect to one source packet or a

plurality of source ckets packeti in the ste a)., and arbitrary
RTP headur - 20 e G EBRRAE g e indhe NEndhr e e teedinAlPatibl nncy
information is@addegpoo all of one packet or a plurality of source packets
~in the step (b). 2s 5 The nethod according to clains 1 or 3, wherein

redundancy i nf or mat iNgxt wherithel RT& pagkst is the bECopackehikie gepa 20, theal ity

wherein the porlareadfEhiioetised Rl PrORRUSHER I B B IR B} e
packet. 7. The if@iShNobags flelddamd iHeomakRifisRd df e BEOWSA@ M stcpdpagianaya 10
WO 0l /7.1012 PCT/1VR0O0/ 01571 information is differently added to syntaxes

havi ng di f f er eS¢ Whwredhed & napketkisioraey £f kearednan tpoldbPilayerss eur ce

packets in the 8 I i . erein
redundancy s i rﬁ?';'fg%é‘?%%c‘% g“é@%‘é@%@%ﬁ%@ﬁ%@ﬁd@% gtgllﬁ%gilf)ge%'st%&;rti ons
of one source pyakskEring ta tind wiaskifieyd cbnensd i hadketderion dabh cittee ULUP . 9.
The net hod accordi n? to_one of clainms 4 through 8, wherein the redundancy

i nformation is!aVaefNePdIMror correction (FEC). i0 la. The method
di ‘ | a : , . :
according t& cialm %Jf%&ﬁégéggubﬂée 'ﬁ'c::ﬁmtie? c%ﬂ%sﬁlé?@ﬁﬁgéﬁaluq&i B EFRdKEPR) o a

Reed- Sol onpbn code. aratus for trans tinmedia data in
mul tinmedi a 15 datertéd bpsomiparing tlve RARGeqaercamurpbsyeterdedindhe\sepdress

packet network, conprisjng: ource packetizer upit fo cketizjn

Tl ti medi a dat BETROBTWIN g, TR S0USPCE MUERRSTESeE 10 the EELBARKE! iR acket s
of a nmul ti nmedi t C i | edd r LSS} (RTP)
20 packet by cgﬁg?n?:r?g%ge&%gb&@?g] t@g Ft;’ﬁg Srréu utgﬁr?% i a ’g%'t%a}écargé%de)ﬁp?%the
sour ce packet i memonyi &re and, 4, andahepRoPesquencamumibens askt ity then &&Eh

mul {1 o & BacRECESt 4 b S @G dne G ERY PsRePse ERet hebsour ce
packetizer unit andnNgig £hird BVEpabkétith& hddhot 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 headers in 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.
25 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 plurality of channels between the client C
so 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



2s the RTP layer unit. 12. An apparatus for

recei vi ngnul ti medi adat ai nmul ti nedi adata receiving systemfor receiving a
RTP packe{yqt@,Mkypch redundancy information for unevenly epg@mb@i€eting
one source packet or a plurality of so source packets, is added,
conprising: a neans for receiving a nultinmedia RTP packet through a
predeterm ned transm ssion protocol in the wireless packet network; and 11

VWO 01/ 74012 PCT/ 0/ 01 a ns for cqgrrecting a bit.error occurring in
a channel on tﬁ?éaogggi{?eo?&e@ﬁﬁngg%é@ "?ﬁ%ﬁﬁgti hlr'?e RRVER $se'UR|8}¥B]_9 gh%dded
to the recei vegninitidtiRflicanféBlidncksismie e HTPepackbtl BRdr PEE YabRet,
multimedia data in nmultinedia data receiving systemfor receiving a RTP

packet to whi chespedivebt via seraaioehasteto thaeliemtiG unevenl y

packets i< added,  cHIRIIhg" CrlliE pBE HeERaRR el il BkbBeEn T °°
through a predebpiplitessrograns Doties and codpisehArdts éMcdrisaddingtressogaeket
net wor k and checki ng the nunber of the recelived RTP packet; (b) referring

to a payl oad t B3 heeasily ineswsitody a sidlledreorpauiRepragse@Masin the akeAlSOep (a)

d d i BIR. _ o . o
wnen"the-rrp At BB s 0 5T REELF o) R & eGP i egri o ™

det er m ni ng t heligitalizemmitersior operatimgkhe phygraempane pgodraen cambestarbdimhe RTP
packet checked in the step k(;e?fé wi th the nunber of the RTP packet detected
in the step (b)CoMhder@prdrbiediadiandhg radasanikealude maongyc mRdiaeush #2cei ved

b f i 2 ; : : } .
12, The et Roa ol dupadis o8 hefd dekiand RibaCttey S as @ DO ROWE LRk
used for error -digitdl eidemdisc@@VDy iAsd, hiee pregrafbian bededresrhittdd by catierri ng

to a sequence nunber field aegd a mask field, which are arranged Zs in the
header of the &3V&E-SMCeHasedRgiatket. 15. The nethod according to claim

13, wherein the RTP&@H%%S H@%ﬁti@ﬁﬁa@ﬁésﬁﬁ%ﬁidu%ﬁj StRfhrd and B@sct?[]tf‘ee‘a Wit 1S

recovered by payload on a protection |eve ayer "arranged I n
error - prot ect i safependeto preferréd esbodiznernts doeRoR itpwt beturiderstoed Hydposa) .

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.



16. The method according to claim 13, wherein the RTP packet 12 WO

01/ 74012 PCT/ KROO/ 01571 that has not been received in the step (d) is

recover ecwyo1f8§8rri ng to each payload in a case where thecg/Kgmodifgader on

nore than two protection level layers in the error-protection packet. The

met hod according to one of clains 15 or 16, wherein the RTP packet that

has not been received in the step (d) is received by one of XOR or RS

decodi ng. ng. 13 . A2. A(. A(s2. A2. A. A A sE. AE. AsY. A A A

A Vg Vo R REt BR1ARTRAS!
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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).

25 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
s0 source packets is header information of each packet.

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

10
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10% u& () - L1112b222dF_1bC6fAn apparatus for transm|tt|ng multumedla data in multimedia

100 ) PSR A S I et e ()
10% u& () - y81@¥mptising:
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.  Anapparatus for receiving multimedia datain multimedia data
receiving system for receiving a RTP packet to which redundancy
information for unevenly error-protecting one source packet or a plurality of

s0 source packets, is added, comprising:

a means for receiving a multimedia RTP packet through a
predetermined transmission protoco! in the wireless packet network; and

11
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e L T e —————
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

so received RTP packet in the step (a).

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

12
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