Description DIGITAL BROADCASTING TRANSMISSION/RECEPTION CAPABLE OF IMPROVING
RECEIVING AND EQUALIZING PERFORMANCE AND SIGNAL PROCESSING METHOD THEREOF
Technical Field [1] The present invention relates to a digital broadcasting transmission/reception
system, and more specifically, to a digital broadcasting transmission/reception system generating stuff
byte in a Moving Picture Experts Group-2 transport stream (MPEG-2 TS), and operating and
transmitting a pattern of known data using the stuff byte to improve reception performance and
equalization performance of a reception system and a signal processing method thereof. Background
Art [2] The Advanced Television Systems Committee Vestigial Sideband (ATSC VSB) method, a
U.S-oriented terrestrial waves digital broadcgsting. system, is a single carrier method and uses a field
sync by 312 segment unit. Accordingly, receﬁgﬁ%&g}%ﬁce is not good in poor channels, especially

in a Doppler fagYIGI AT HROAI AV GPRANGNIISTON/RECT PIIONera
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data are mapped in 8 level symbol and are insSEREERHEIEId syncs and segment syncs as shown in
Fig. 2. After that, th&,%(\%ga%%i i{nisgcrﬁed with pilots, VSB-modulated, upconverted into RF and
transmitted. [4] Mean Fé, e al broadcasting receiver of Fig. 1 lowers the RF signal to
baseband, déodulatébemesetjiriprsonveldsire digighbropladgirasrehanissoufewsopiiog, and restores
the original signal inateeyersimidepat foalg)gitaldnadeastingitigaanitigidnfec2ptbawsamvestigial
sideband (VSB) data fams.Qhiha HeSiariaoies BTN Yaishs thbig 02006 fame:snssts of two fields
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symbols and data syn?b%rls J %ymbo S o1& s%aown n |gw,dﬁ1e digita ?og a%ﬁ%g transmitter
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through the RS enceiibs {E2d)prishsbing mstbeddheserfer, and the outer-coded data are dispersed
through Background Art

(2] The Advanced Television Systems Committee Vestigial Sideband (ATSC VSE)
method, a U.S-oriented terrestrial waves digital broadcasting system, is a single carrier

method and uses a field sync by 312 segment unit. Accordingly, reception performance
is not good in poor channels, especially in a Doppler fading channel.

(3] Fig. 1 is a block diagram of a transmitter/receiver of a general U.S-oriented
terrestrial waves digital broadcasting system according to the ATSC digital television
(DTV) standards. The digital broadcasting transmitter of Fig. 1 has a randomizer (110)
for randomizing an MPEG-2 TS, an Reed-Solomon (RS encoder (120) of 2 con-
catenated coder form for corecting errors generated by chammels, an interleaver (130),
and a 2/3 rate trellis encoder (140). The encoded data are mapped in 8 level symbol
and are inserted with field syncs and segment syncs as shown in Fig. 2. After that, the
data are inserted with pilots, VSB-modulated, upconverted into RF and transmitted.

[4] Meanwhile, the digital broadcasting receiver of Fig, 1 lowers the RF signal to
baseband, demodulates and equalizes the lowered signal, performs channel decoding,
and restores the original signal in a reverse order of the digital broadcasting
transmitter. Fig. 2 shows a vestigial sideband (VSB) data frame of the U S-oriented
DTV system. In Fig. 2, one frame consists of two fields and one field has 312 data
segments and field sync segment. One segment has segment synes of four symbols and
data symbols of 828 symbols.

{51 Ag shown in Fig, 1, the digital broadcasting transmitter randomizes the MPEG-2 TS
through the randomizer (110). The randomized data are outer-coded through the RS
encoder (120) which is an outer coder, and the outer-coded data are dispersed through



2 the interleaver (130). The interleaved data are inner-coded by 12 symbol unit through the trellis
encoder (140), and the inner-coded data are mappzed in a 8 level symbol and inserted with the field
syncs and segment syncs as shown in Fig. 2. Aftefwards, the data have DC offset to generate the
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every 313 segment. This is not frequent so that the capacity to remove the multipath

and equalize the received signal using this is low.
Disclosure of Invention

Technical Problem

[10] Embodiments of the present invention provide a digital broadcasting transmission
system to improve reception performance and equalization performance of a reception
system by adding a predefined known sequence, manipulating a pattern and
transmitting a signal in a fransmission system and a signal processing method, and a
digital broadcasting reception system corresponding to the above and a signal
processing method thereof.

Technical Solution



Ella]According to the second aspect of the present invention, there is provided a method for
processing a stream of a digital broadcast receive&athe method comprising: receiving a data stream
including known data; and processing the data stréam using the known data included in the data
stream, whéfein theAdatadstreantlis tianseytadfrim ardigitahbrosidea shdransmittadedbmprisislg a known
data generator tg ﬁe(per?te known data, a.kn_owrtl dat inserting unijt tto a%dd the krljoa/.vn ci%’ta to the data
stream, and a Trellis (éanscga(éerlf’grpé’ﬁronr%l TPEni& &Hitd mgﬁ%ﬁg ihietial nTeMdhes GhE 0 fedet the
internal memorieiatas andregetersoe ctimespeitiadecrdingto asagntiel Bigval itnteonttalidgid rellis
reset. [11b]Disclosed herein is a dgl ital broadcasting transmitter inclyding a 3 randt) izer for receiving
and randomiziné1§ A4 SHEH | %ﬁélﬁ Wﬁh 0P OTAES St g@éﬁéﬁ?oéé%%rﬁ glgétﬁ g%%aé{ vider for
generating knowrskatatfen\iog gigaigiculaicsesdancedorepiace st bytes dsufhydewreplacer for
inserting the known data at the locati fthe é%r-#omized data stream where the stuff bytes are
inserted, an encgﬁgll%?rgﬂgdﬁ'iﬁé%ﬁg%ﬁ%\iﬁ? %ﬁfﬁdpﬁé%%a[ﬁg%ﬁ W@?@ﬁ@é erto
error-correction,parfdentraeBmisstonipatidor nocutatingn Bicsaniedinganmk tharsmiti gtheencoded
data stream. [12] Preferably, the data stream includes the information on the certain locatign where the
stuff bytes are inSer R FIHIPRRSE PReteIay 26e RS atici SRR SPoPBTREICAfBH Where the
stuff bytes are inggsted and includes the information on the lenth of the stuff data. [14] Additionally, the
transmitter further may include a control signal generator for generating a control signal to control the

stuff bytelfdphacer 16 LB KR PEERS 407G 1IBEABEPHSEBI MGt RFSFARBERYILRS) Preferably,

the encoder inclydas,an{B:sS geesen for agding adrartyinficereio RS REQUQCt B orsgRAerated by
channels, an interleaver for interleaving the data added with the parity in a certain pattern, and a trellis

encoder for trelliBWRESHIRG RS TSHR A SR 5] HAI R ST S Fend diestsMsada dMemory

elgment for trellig,@Rgogl 9@@[@4&%1@1&% mﬂﬁlg&ﬁiﬁhﬁ%@ﬁ%eﬁlﬁﬂﬁ%ﬁﬁ%w&l@%%iﬁserted
with the known data for trellis-encoding. [17] More preferably, the transmitter further including a packet

buffer for receivifitf s EhiTRIRafi Sl R Al A iR FROMRAE TS kOt ARl opERtkaT, the
packet buffer regeiygs.the dataltesed acridingda hedritializatien shdhamemery glgngnidrom the

trellis encoder and updates the stored data.
data stream, and a Trellis encoder to perform Trellis encoding using internal

memories and to reset the internal memories at a predetermined time point

according to a control signal for controlling Trellis reset.

[11b] Disclosed herein is a digital broadcasting transmitter incloding a



[19] Additionally, the transmitter further including a RS re-encoder & replace parity for RS-encoding the
updated data input from the packet buffer, generating the altered parity, outputting the parity to the
trellis encoder and replacing the parity added by the RS encoder. [20] Preferably, the interleaver
outputs known data jnserted at the same locatipn of.a plurality of different data, streams output from
ho RS omonder TG 1 feec g s ey e e R e S e i
in VSB modulaticist ] esiitss Sosperema PEEigpra i seegsiingiraaat datadigitish roneitiastmng
transmission inclugingtheostepeofketeftngeardtaiitomiziiga datasireanhinbaiteciuith Siuff bytes
at a certain locatigR, NS AN ABIFIEAREH RALIGY IRhSRAENRRES KROMD HalReNSATERGJae known
data at the Iocatlgfm mser%(ed Vt‘ﬂth E{ e stuff bytes Otf %{he r@do%%data@t‘reaén, encodln% the data
stream inserted With The RRBWH 4ty FaPetrortorBed8R S dURARY, RE LEHVERRG Ghd
transmitting the eféotdansetsstroamt PRrDdeldtun REremvertngigied) Brosmutisthaceenssd
corresponding todite sligitel. broadcasting transmitter including a demodulator for receiving a signal,
which hag;been formegbisinsaring-kaun friadet &PIRRISHIINGH RRUGHIRNSEANENGRAL @ certain
location in a dataﬁ%:ef?a%nserted with gtuff bytes at the certain location and by encoding the data
stream inserted with’ Hownaals fis digital broadcasting transmitter, and demodulating the signal
into a badébhnd sigiviirerkelswbl tdhs Heteasicoisdasetahgrineiktsncdaes rbaethe daffiodulated
signal, and an edatiz ercforseqtbdizinigdndd emnodisiatetosignahoking tieldetadétdakknown data. [24]

Preferably; ghe knows gl defesiorinchifes &-ayPhal tHmRRARIRrIPL iR ARIRGRG fhe information

on the certain location inserted with the known data fro received signal, a segment flag generator
ot gonoratne o A A LGB S PR G AE R B

predetermined fld8¢ &gEINS retdieirdpaffrmdneierror-correction encoding performed in the digital
broadcastirty transniittgeriol ihd datectiane]aid akt®widhicfadidatgnipainsefitagatndigaown data at

e forably the o LN IR0ChiERTPCRM fEle dARERIAD CPUBRIIAL A0 da LIS
Homodulator pertSIReIE, T et e o

demodulator perfofims BB FASHY RASTRhGWA 848 DES PSRRI gigialm
processing methdersrvaibitatbroadcasting reception including the steps of receiving a signal, which
has been[téjmed byﬁﬂs@t_ﬂ@g &mﬁidamdaﬁvm ammdegemim m&&uw@e&mgm@eraﬁ@certain
location in a data gtreamanserrd wiSifDyies Al iha critaiRoRatem Ry aacrding e fata
stream inserted with.known data, from a digital broadcasting transmitter, and demodulating the signal
into a baseband §f§ agEr é’i’i%g the known data from the demodulated signal, and equalizing the
demoduldidd signal Ngm@@@{g@}@qp@ﬁm@ﬁtﬁﬂlw including a packet buffer for receiving and

temporarily storing the data stream from the RS encoder.

[18] Further, the packet buffer receives the data altered according to the initialization of
the memory element from the trellis encoder and updates the stored data.

[19] Additionally, the transmitter further including a RS re-encoder & replace parity for
RS-encoding the updated data input from the packet buffer, generating the altered
parity, outputting the parity to the trellis encoder and replacing the parity added by the

RS encoder.

[20] Preferably, the interleaver outputs known data inserted at the same location of a
plurality of different data streams output from the RS encoder in continuous data
streams.

[21] In addtion, the transmission part modulates the data in VSB modulation.

22] Disclosed herein is a signal processing method for digital broadcasting

transmission including the steps of receiving and randomizing a data stream inserted
with stuff bytes at a certain location, generating a predefined particular sequence as
known data, inserting the known data at the location inserted with the stuff bytes of the
randomized data stream, encoding the data stream inserted with the known



Advantageous Effects [27] According to embodiments of the present invention, a digital broadcasting
transmitter generates and inserts stuff bytes in an MPEG-2 TS packet and transmits the inserted stuff
bytes as known data, and a digital broadcasting receiver detects and uses the known data so that the

digital broadcasting, reception performance can be improved in poor multipath channels. [28] In
addition, a sequen?:igtzéfF & %‘g%ﬁeag?g’iénr%c ?é)‘tﬁ%t%% %/Egcﬁgﬂ%ﬁﬁl% B gﬁté?gopﬂﬁaf‘ﬁ&%d]?ﬁ the
equalization so thaf®##fatization performance and reception performance can be improved. Brief
Descriptionjofithe Drawipgsd2d-Figisldsigiblagkdiagragdo-shovsadransmitieref ageneral

U-S-orented erresyighcal bpagiasing e R LR Als ey o rame, guctre o

ATSC VSB data, [31] Fig. 3 1s a view to rame structure of a TS packet Ig. 4 is a view to
show a frame strudfiE Oy TEsFHBREMENJING QlstuRr Bire TS AFRg s 1Ln KR Giah A8 8 how a
digital broadcastinépteainsrvigsion/secaptiorersgéteih socOrliegatclaretrivddinient afithe predant
invention, [34] Fig.ieigia:vigwsto Shawadarmaloahitasataninput ieadhesandamizenofig: 5.85] Fig. 7
is a view to show %&%&H@ﬁa&rﬁéqgeds%ga?%ui EQJ&&H@ gfag,ggl? g]lél%(vv%f c!.:aitg'gtector for detecting the
known data from the demodulated signal, and an equalizer for equalizing the demodulated
sigﬁal using the detected known data.
[24] Preferably, the known data detector includes a symbol number detector for
detecting the information on the certain location inserted with the known data from a
received signal, a segment flag generator for generating a data frame including at least one
segment whose location is marked with a predetermined flag, a trellis interleaver for
performing error-correction encoding performed in the digital broadcasting transmitter for
the data frame, and a known data extractor for inserting the known data at the location
warked with the flag of the encoded data frame and outputting the data.
[25] More preferably, the known data detector outputs the detected known data to the
demodulator and the demodulator performs demodulation using the known data.
126] Disclosed herein is a signal processing method for digital broadcasting reception
including the steps of receiving a signal, which has been formed by inserting known data
having a predetermined particular sequence at a certain location in a data stream inserted
with stuff bytes at the certain location and by encoding the data stream inserted with
known data, from a digital broadcasting transmitter, and demodulating the signal into a
baseband signal, defecting the known data from the demodulated signal, and equalizing the

demodulated signal using the detected known data.

Advantageous Effects

[27] According to embodiments of the present invention, a digital broadcasting transmitter
generates and inserts stuff bytes in an MPEG-2 TS packet and transmits the inserted stuff
bytes as known data, and a digital broadcasting receiver detects and uses the known data so
that the digital broadcasting reception performance can be improved in poor multipath
channels. '

[28] In addition, a sequence of the known data is manipulated in a pattern to improve
performance of the equalization so that equalization performance and reception
performance can be improved.

Brief Description of the Drawings
[29] Fig. 1 is a block diagram to show a transmitter of a general U.S-oriented terrestrial

digital broadcasting system,



[36] Fig. 8 is a view to show a format of the data output from the RS encoder of Fig. 5, [37] Fig. 9 is a
view to show a format of the data output from the data interleaver of Fig. 5, [38] Fig. 10 is a view to
show a format of the data output from the trellis encoder of Fig. 5, [39] Fig. 11 is a view to show a
folmat of the data output from an RS re-encoder according to trellis initialization of the known
sequence section, [40] Fig. 12 is a block diagram to show a digital broadcasting transmission/reception
system according to another embodiment of the présent invention. and [41] Fig. 13 is a view to
describe thenknown symbal detatiarsidetectertknovwmadatb /OIROUE BF #4g.5. Best Mode for Carrying Out
the Inventign;[42] Herginafiarythe pirsentimvention s deserirekin detail with reference to the
accompan,ing drawings, (431 L0, 3 Shows, 2 iams, sinialyee gl .15 pagkaland o, 4 shows a rame
structure fngS packét with a stu?fsgyte. he T acket of Fig. 3 consists of a MPEG-2 header,
adaptationl#8ld or ES #ats 2R dirng s ‘i‘ﬁ@B\”é%&ﬁ’%%@@?%?‘f}‘EWW@é‘%Véeﬁgg?Ped in a packet of
Fig. 4 as shown in FigsBmsectivaiiadlithes Tisbetieams iHaveradapmtoncfields. [44] That is, the MPEG-2
TS packetafiF12. 4 is an MPES-2 preketiahks hydesangconsistambaiMBEG-2. header of 4 bytes

;Vri]tggr’faﬁ%%gggfd 3%%(1@;@;?@)%% goegﬁolﬁ@t.%bn%ﬁf%m te;itg by {@ﬂjmtglgasﬁf?abzge%ft@%a;gaptationdfiglg,
C i ving other information o e an es of N bytes, an
data of 18@3@+2H-n$}§yf§’é§.a[}f§]”ﬁ?g ﬂé’w % lc?g Cu St i ﬁguaep%c%/o”arc?gglsﬂﬁg

f
IS BPOaEI diagram ]flg)é) ow a digit
transmissibhreceptiGiEsystamacectung foraa embothinhenpor e B}%é%ﬁfl’iﬁf)éﬁ‘i%ﬁf ¥Fig. 5. the
digital broggigasting FansmittevireceiviesvaridtRES Bephacketdis havihg thiépacketrstristure of Fig. 4
through a T multiplexen (Nek $hOWMlhow a format of the data output from an RS re-encoder
according to trellis initialization of the known sequence section,
401 Fig. 12 is a block diagram to show a digital broadcasting ransmission/reception
system according to another embodiment of the present invention. and
[41] Fig. 13 is & view to describe the known symbol location detector/known data output
of Fig.5.
Best Mode for Carrying Out the Invention
P47 Hereinafter, the present invention is described in detail with reference 1o the ac-
companying drawings.
[43] Fig. 3 shows a frame structure of 2 T'S packet and Fig. 4 shows a frame structure of
& TS packet with a stuff byte. The TS packet of Fig. 3 consists of & MPEG-2 header,
adaptation field or ES data. According to the present invention, stuff bytes are inserted
in a packet of Fig. 4 as shown in Fig. 3 so that all the TS streams have adaptation
fields.
f44] That is, the MPEG-2 TS packet of Fig. 4 is an MPEG-2 packet of 188 bytes and
consists of an MPEG-2 header of 4 bytes with MPEG syncs, an adaptation field length
section of 1 byte indicating length of the adaptation field, an adapration fieid data section
having other information of 1 byte and stuff byies of N bytes, and ES data of 188-(4+2+11)
bytes.
[45] Fig. 5 is a biock diagram to show a digital broadcasting transmission/reception
system according to an embodiment of the present invention. In Fig. 5, the digital
broadcasting transmitier receives an MPEG-2 packet TS having the packet structure of Fig. 4
through a TS multipiexer (not shown).
{463 in Fig. 5. the digital broadcasting transmitter has a randomizer (310) for

randomizing the input TS stream, a stff byte replacer (315) for replacing the stuff byte



[46] In Fig. 5, the digital broadcasting transmitter has a randomizer (310) for randomizing the input TS
stream, a stuff byte replacer (315) for replacing the stuff byte 6 of the randomized data with a
particular sequence, an RS encoder for constructing the data output from the stuff byte replacer (315)
in the concatenated code form to correct errors generated by channels, an interleaver (330) for
interleaving the data, a packet buffer (325) for storing the RS-encoded reference data to initialize a
memory of a trellis encoder (340) and replacing the preWious value with an initialized value, an RS
re-encoder & replaceparihi¢3idi) iotpertorming RS seneadingn Bsirgciter dlterediualitg, thenerating a
parity and inputtingthe pafittiguthe lietis,eneader @49uthe tislisancodsi-@hkdabmnverting the
interleaved data inig,symbols, ang pertorming 22y rale telly encodind and,5 Jevel sygibol mapping. a
multiplexer (350) for msegrqung el syncs and segmen YNcs as sﬁqwn n ki .?ﬁ, 4 transmission part
(360) for inserting &¥iBH eI BERMERAGRATRTIRTED AVR Y HETAEEIE R and transmitting
the data, and a contrilistgralegridiatdr¢8Z0 fohgeneratingles sighah toicdivedldataapMdtessing. [47]In
Fig. 5, the digital breageasting peeienrgoasIhraugiraneverseasienolihe Hansmiitenand has a

demodulator (410) [orJoWeHing, e REslanal baseoand.anddemonuiaingd. angaualizer (420) for
removing inter-symbol interference, a Viterbi decoder %%% égé egerforrpﬁ:%gé)lgr or-correction and

decoding, a deinterfBSRAEF (24D) R RE Y BHEFA%DT YERSS BB diSnally, the
receiver further incltielés sadedigansyihiye| tseatbrn getestorkiBtcsyMDoPbIESTE@ITEY for detecting
and outputting the loeatien atdmerksawnasyimbolifrom the eendcikated: (@) f4Bfkanitner, Fig. 13 is a
block diagram to show: the kRawR syIbehIeeRHIONLEGIREIRN HRAWR s RPakauRKE (@) detail, and
the known symbol location deteclorlknown symbal guiput (470} ncludes 2. kown,symbol number
detector (471), a segm’er?t f?ag gene toﬁﬁ gn frelii€ interiea er“('f ) and a known data extractor
(477). [49] In the di§itdFbBadcasting transmitter, if the information on the number of stuff bytes is
inserted in g reserved ipart ofthigfiel drosdvesdataseymant shotieh, athryksowdesyititsol number
detector (471) of thekRewarsyakellecatiandetactorknowsisy mbalautput(44Q)pafthel receiver

detects the Intormatigh ans:nLBReLAL e dalan e SedmeN fRdasneiardd 3) and trellis
interleaver (475) find th mformtggon on the location of the kn wgisggr%téol based o 4%;6 detected
a eac

information, the knotir data-EXt S V7 BIRBEE THERABWITS BFding 15 the dctuired
information on the |8&aifeAdeants Bhredhodoriersra zrel HEB MOV e ts s BEormance of the
receiver. If the informatiés okrriherruntbeleftiedstuffditesvissactviredasiiiie ftocationmf stuff bytes is
always fixed, the Sezglﬁl@abﬂ@ig @%@%Im@ @B@ﬁf@gﬁm%}ﬁﬂﬂ?ﬁ(ﬂ@aﬁfw@ ilinplemented Ufsing
a counter a ontro IC. anwhile, .an MPEG- cket T ving the tructure of Fig.
4 is input to % randor&ﬁ%g?r[(%ﬁ i a"é,’f" C%ﬁiéaqr n%(fj tléﬁiﬁe%(%r négit]ns %ﬁg?’%ﬁ%’g?ﬁ%{g 1:S;replaced with a

) through t _
particular sequence TSP he B W?é‘é(ﬁ%mh‘é@fﬁf‘f AL FIRINE F{EE8) giigon detector/known

symbol output (470} includes a known symbol number detector (471), a segment flag
generator (473), a treliis interleaver (475) and a known data extractor {477}

{491 In the digital broadcasting transmitter, if the information on the number of stuff
bvtes is inserted in the reserved part of the field sync data segment section, the known
symbol number detector {471) of the known'symboi location detector/known symbol output
(470} of the receiver detects the information on the number of the known data, the segment
flag generator (473) and treliis interleaver (475} find the information on the location of the
known symbol based on the detected information, the known data extractor (477) outputs
the known data according to the acquired information on the location, and the known data
are used {0 improve reception performance of the receiver. If the information on the
number of the stuff bytes is acquired, as the location of stuff bytes is always fixed, the
segment flag generator (473) and trellis interleaver (475) can be implemented using &
counter and control togic.

150] Meanwhile, an MPEG-2 packet TS having the packet structure of Fig. 4 is input to
the randomizer (310) through the TS multiplexer (not shown), randomized, replaced with a
particular sequence for the stuff bytes by the stuff byte replacer (315) and



7 output. The output dats are outer-coded through the RS encoder (320) to correct errors by channels
and the outer-coded data are dispersed through the interleaver (330). [51] Subsequently, the
interleaved data are inner-coded by a 12 symbol unit through the trellis encoder (340). The
inner-coded data are mapped in 8 level symbol and7nserted with the field syncs and segment syncs
as shown in Fig. 10 by the multiplexer (350). And then, the data have DC offset to generate a pilot and
are VSB-modulated, up-converted into RF and transmitted. [52] Meanwhile, the control signal
generator (370) detects the adaptation field length of Fig. 4, and generates and outputs a flag signal to

indicate the locatig.gf. iyl bien 8LEARVLSLAUEICEAAL hasRd anthe doiRsisdsmstitiad] Further,
in Fig. 5, the trellis ehcoder (340) pertorms injtialization of 12 trellis encoder at the ?‘? ning location
of the known seqBEfEa™glseRd I8‘,"i?f“8f’f}8# fgﬁtatﬁée\%fﬁﬁ F$5 ‘?ﬂ?g%gﬁ e encoder to
become 'G911The sefubseqocalizr st bntetieaied disatisrinegtaeéedithe & MUy shiiamintimeugh et buffer
(325) and the nevwpRKmeeNSBIRY. ThdhmB S sacantadar sospplada pasinl (2aBpleptbssrie value of
the original parity [oGaljorRY est%ﬁt_gséhﬁeﬁpg%gga&%ﬁgzvaq&@@g.m%{@mma;ep@;g@smed- [54]

Fig. 6 to Fig. 10 show data formats while’an MPEG-2 packet withstuff S es through channel
encoder blocks ofAfid S dre igdaysiG B%?‘Fértﬂiﬁé??’[%t%]aﬁgé%agﬂtgﬁs ﬁdﬁ?ﬁﬁﬁﬁ etata input to
the randomizer (3d®)vartadrigo RERod/seadeitteformat after replacing 11 stuff bytes of the randomized
data with peaficular spRueRERJBabigr? Shawsadais BMDpiabtdhaiik Sdepaddedeatemadsdet] with RS

parity and Fig. 9 shows a data %g%@‘ 6Hgﬁ%ﬁ%}%&gﬁﬁ%ﬁﬁ%@%@%ﬁﬁ%@l;ulﬁﬁlﬁémef’ Fig. 10

shows a format of thé Iﬁmsyﬁwe eav tP t from the trellis encoder (340).Fig. 11 is a
format of the dataHABESHRARFSrEcRRIet FREPR IR ?gs“?%l-]é‘ncoder & replace parity (335) of Fig. 3. In
Fig. 10, oriéFleld inclbukis=simddpvblthiomellitersivéidOs paieraastlizeiguenéé &aith stuff bytes.
That is, if a TS inclxdegestuibbyasminOdias: onadiidkhasdgnens, seneenesis, of dBF60nH the

trellis encoder (340).is.initialized e l% gm}@' gé G g&q&ﬂé@ Wnﬁﬁ%ﬁﬂﬁﬁéaﬁe‘i‘éﬁ t parity of

the RS encoder (3V TT.SO %%%r?&%%%&eeva%ue olﬁnit%allgiation and trel i?en%%ging &sﬂperfom%gd by

updating with the glfe‘i’é‘&%’éﬁ”t’w‘ replaces the value stored in the packet buffer (325) and the new panty
generated by the RS re-encoder & replace parity (250) replaces the value of the

original parity location input to the trellis encoder (340} so that the initialization is

performed.

[54] Fig. 6 to Fig, 10 show data formats while an MPEG-2 packet with stuff bytes passes
through channel encoder blocks of the digital broadcasting transmitter.

[55] Fig. 6 shows a format of the data input to the randomizer (310) and Fig. 7 shows a

data format after replacing n stuff bytes of the randomized data with particular
sequence data. Fig. 8 shows a data format of the RS-encoded data added with RS
parity and Fig. 9 shows a data format of the data output from the interleaver (330).

[56] Further, Fig. 10 shows a format of the 12 symbol interieaved data output from the
trellis encoder (340). Fig. 11 is a format of the data whose parity is restructured by the
RS re-encoder & replace parity (335) of Fig. 3. In Fig. 10, one field includes six con-
volutional interieavers, so there are six sequences with stuff bytes. That is, ifa TS
includes stuff bytes of 10 bytes, one field has known sequences of 10%6=60. If the
trellis encoder (340) is initialized at the beginning location of the known sequence,the
output parity of the RS encoder (320) is altered by the vatue of initialization and trellis
encoding is performed by updating with the altered parity.

573 The MPEG-2 packet of Fig. 6 is dispersed by 52 units by the interleaver (330) as
shown in Fig. 9. The data located in the same byte of the MPEG-2 packet constructs
the same column as shown in Fig. 9 after data interleaving. Additionally, the in-
terleaved data are 12-symbol-interleaved by the trellis encoder (230) as shown in Fig.
10. That is, the data of the same location in MPEG-2 packets construct almost one data
segment as shown in Fig. 10 after trellis encoding. Therefore, if a particular part of an
MPEG-2 packet is continuously added with stuff bytes, randomized, replaced with a



[57] The MPEG-2 packet of Fig. 6 is dispersed by 52 units by the interleaver (330) as shown in Fig. 9.
The data located in the same byte of the MPEG-2 packet constructs the same column as shown in Fig.
9 after data interleaving Additionally, the interleaved data are 12-symbol-interleaved by the trellis
encoder (230) as shown in Fig. 10. That is, the datagof the same location in MPEG-2 packets construct
almost one data segment as shown in Fig. 10 after trellis encoding. Therefore, if a particular part of an
MPEG-2 packet is continuously added with stuff bytes, randomized, replaced with a B particular
sequence and trellis-encoded, the stuff bytes form one data segment which is a known signal and a

o SRl taRe e AL Rlanal BUBIE RTapon caomanGe JAEhTLO. 11
at after

shows a data for re-encaodi arity restructuring e RS re-encqder & replace
parity (335) of Fig2 M a¥aienat thd ﬁ@ﬁéh@d&%@%ﬁ%ﬂﬁ?ﬁgﬁﬁgﬁg}?& BRIy TIERNBN of
sequence of the kreooptiaypebiokreangsut parity of the RS encoder (320) is altered by the value of the
initializatiog@nd tfe”ﬁﬁﬂ@%&f\ﬁs&{ @M&HMM@@W@M@%&W@&M&@M by & that there is

no problem in deco ggrtlggd%ragee Qr%ﬁ n I d[gl b ?ﬂr% S%Qﬂerﬁgﬁfélgﬁéﬁﬁégﬂ?%ﬂ Re described

below. That is, the. tre IS enco ISI er f lis-encoded data to form, a regular

sequence during tREERHHA Fn?ﬁﬁ%%‘&ﬁé?ﬁ?é‘%‘é@ .6‘?9“%@%%8%59%%%%%“}@6%@ he data
of the initializationtledd%iencedet AP piitylieredtbydbearatineref ditcrbtghiantipraprhuelisrawmdgiaal parity.
Fig. 11 shows the Q@}ﬁnfﬂ!fﬁé& 1{59%ngapewﬁwmﬁﬁeme@dlg@ﬁ%%ﬁf@fﬁg@tﬁbmmﬁaﬁiing
receiver dOW”CO”‘c’lei;% SiogLrs ggg\é?g H\%‘Eﬁ%}&%ls : %lré%?v@r%ﬁ‘é}?@ﬁﬂ %%@M‘aéﬁugh a

tuner/1F (not shown e converte aseb c-detected and demodulated. The
equalizer (420) coPRIShard e e RIGPAE R B%fﬂ B‘idﬁﬁgc?fﬁa%qﬁ lt‘ﬁ@’ﬁ“é’i‘rif‘éio‘rﬂ?t@d signal.
[60] Meanwhile, a fompwemegpinbsideoatchietdbtdmkrovsiibebsogusacy 470 adettieenintbamistion on the
number of stuff Ey iRerdnsestediy Eéit@ f@é@iﬁ@é‘f&%ﬂ@ﬁaﬁii@ﬁ Rfdlnda SROPAER! Betiins ﬁﬁﬂl:jlres
information on the |on of t f e acquire
information on the |on glt %%%’é%%tm tra s?n?lttbe{??%qhg ein orfr‘(r;n%t%%n on the number
of stuff byté¥is |nserMSaﬂW|1§§9eF986“'§E€‘ﬁ?}ﬁt‘6‘f% [ & g@éﬂ RGNS TATE Y 5 IR ARl

number detector (fBiOfighah eveni vydibolgtatbmdetottor/ kerviand ataneUtmon gh 20 osyHe (digital
broadcasting recewteﬁ&&ﬂbedﬁ@fmamma wmh@fdmg:{@ma datadaisegrmest flag

generator (473) and tr ailzhesr }Qe’éﬁézgg %@&%&%8&3& RN t!h%] T? Jhe known.symbol based on

the information, ant afa extractor ) outputs an nown data from the acquired
information to mpFBQ@%fE ﬁ’f%’ﬁlperformance of the digital broadcasting receiver. As the location of
stuff bytes i6Iways fifemvihtledikformmasionbohlteationidiertof/ inewndioupis Hdflikedcthitsegment
flag generator (47%1%%&&&41%@@&&%&%1(%&)% e drd emesieskuain g-atkaLTtaE@NGHeoNtrol logic.
[62] Meanwhile. M e,E00RlEST dna) Y R’i}&?%{&gﬁ%é“%%ﬁ% @J&%&%ﬁﬁ%@gggmmwrb'

3 In sym dceta T

decoder (430) and deco ecoded data rearrange the data dispersed by the

interleaver (330) oPHRMHiliEaPKIERFRLESHRE ReRSIHET (RIS ITCa &N TEE0RY (440). The
deinterleaviéd Jdata arkn eﬂmbmmmagmmw@&wmm OT{beariotbebpictéthHEs are

geragdomized thrqts!%éﬁedqg@gksieamzeén&n(mmeﬁﬂfdgm@gﬁ@i@m&@mwma digital
roadcasting transmls |o Yt

invention. In Fig. 1 Iﬁﬁ (;E{glt F%tgaécasﬁr%%%ﬁn% mitter gﬁe&%ﬁ:gé omizer ( 51 §%§ mizing data
of the input TS strehrife S1gHRk PFoRdrasiing &e s i ?‘i@ RECTGTHANR AT e WIHREF FAARR ISR data
with a particular sedpiercegermsBitedineaatepldctmed treliusircleayen 44350 HBIBY, lanaR® dpcoder for
constructing the d%ﬁ&ﬁ@ﬂbﬁ@i@EM@MBH@WE@@@&Q&Q@M@WM%&&&QWGCt
Sriors generated byfbRkasl, Ay il R GLEPALINIHE aMB IS A, RICEHIUIC (529) for

storing the RS- enc erence ta to Initialize a memory o IS encoder and replacing

the stuff byte with 5%%&%.2@1&%@@%? e%%l@h&&%@%%ﬁeeﬁénfy* (B8BIFBIPerTS
RS-encoding usingbities &tdreayy filed 16 teriafetmasimitgraid ivpieng the siafaehes seliivasihcoder
(540), the trellis enﬁ@@@g&%@h&g@%ﬁﬁ%ﬂwmﬂﬂteélﬁay&armmﬂmq@ syfteabanenpackansing 2/3

trellis encoding and 8 Ie\{ %érkgg}g\qgglpg a multiplexer (550) for inserting a field sync and segment
sync as in the data format o a transmission part (56\51% for inserting a pilot, pe{ormln

vSBmoduldfidh, convi¥erryiils: dg?f‘ﬂ‘f?&lﬁé SiRRh R RARR e (4205 S TRoR SRt {B4EBenerator
(570) for generatingha ¥igmbil decodet @B htapdecedsing symbol data. The decoded data rearrange the
data dispersed by the interieaver (330) of the digital broadcasting transmitter through

the deinterleaver (440). The deinterleaved data are error-comrected through the RS
decoder (450). The error-corrected data are derandomized through the derandomizer




[64] In Fig. 12, the digital broadcasting receiver follows a reverse order of the transmitter and includes
a demodulator (410) for lowering the RF signal to baseband and demodulating it, an equalizer (420)
for deleting inter-symbol interference. a Viterbi decoder (430) for error-correcting and decoding, a
deinterleaver (440), an RS decoder (450), and a derandomizer (460). Additionally, the receiver further
includes a known symbol location detector/output (470)%or detecting and outputting the location of the
known symbol fronytiae demodulated data. [65] The function and operation of each component of the

digital broai sting t nS{E'SS'%'ﬂé £Ge |ont§)§§5 b12 ar sgrrgllar to those of Flzg 5. Therefore, a
detailed de &;’7 tion of &'same function and op eratio na?s roor%dl%tae "and the di {L%gcnge will be described.

[66] A stuff byte reBHEBATEYE! “?eﬁl%%%e%fﬂf?%?td’fffﬁ@ Héﬁgl?éw&%?ﬁ&e’a ¢ itetadtdfizer (510)
with a particular sévRdpstnsithgmpistdthe datdanirctiis Caiceradsaians éfteé pattiwldf sequence may
be preferably adjusteshinzatabios ipsyrie)Somappaddinosugh the telis:encade (40N in be well
operated by the e%l?clb%@a&(:.@%%J@gelnlﬁ%ﬁ%%pﬁ&&%g{@&&ﬁem%ﬁm Pﬁg nlﬁ@isoefn%%e‘?'%&sem
invention, the dlgltal broadcasrllna%trans |ftter { the{f rlebg) mSggzment se u§nc§ ?enerator

(513) for generatlng a paringu SrSEquence 10 rep acekﬂ';%e reﬁjﬁ: es and provi %%ré e par icular

sequence to the StEfFERE" Péb?é&%"ﬁ‘éﬁl%)cﬁ?@rﬂfeﬁ%?tﬁﬁ@ﬂﬂaﬁ@ HPfH@%ﬁéWﬁé‘é’q@%éé’@eﬁerated by
replacing the stuff bytes($85welt spenatbeRE-enuddiz exf{BR0,) dak( {68} Alceardingoty afitbthetismbodiment
of the present invesfien:as1shawndn.big: 4d sthedileck diagram:ohiignk, i therinsldgdesthe

replacement Seauehig ARnEI: 35 (29 3k:A0 A AR IseAnRicioR adal Al e Lanamitier and 2

known data detector (67 e feceiver o erate iffere rom.the digita castl
transmission/receptioAa Sfjﬁf’ggoéhe[g@ I’T’ﬁ‘éc?gﬁl5304@%éﬁt@éﬁfé‘ﬁ%‘gﬁg@ﬁ@ryo@(gﬂ?m@ﬁldes a
memory (not showiiefsestddg e pairbul ardegivante i repiicahdnstafti$yrsliytie!stuff byte
replacer (515) andmgpicglit (hoitiskawn) forfeomnteeliing dddemonnaddiess. shf0lHith@segence pattern
of the known data gf.Fig.Frand, Flgagsqlgggrppgg@m&qmﬁ%%g{ DEraffsetaperation performance
of the equalizer can %e im roved. Ac- or nag,%b acemﬁ?we,}eqévuaef‘%ncei qhecrégr% or0§15}3) may

ha

t
preferably generate a partlléucfg?‘éetqfence orep ace the stu ytes so e sequéhce pattern of the

known data mappeanafee¥ freifls BnESEiAY B £ MEH AACBHICHE ST iEthe stuff byte replacer (515)
has the raniféin patternigthautOdroideta{7a}iFirstano fdbofor thecsequémeoé tof the known data to

have a desirable padterithenmpenay vakiolilhe telisensodeGd®rasiobeainiialized. [72] The
compatibility is majpaingd. %ﬁ ‘ﬁhe ﬁ%}%%‘i%Y%E @@&HQ%J@%%%Y&P&%&E the frellis gnggder (340)

is initialized by the et buffer (3 nd RSre enco er & replace par 5. According to
a method of an e g}gl%ﬂ et OF eﬁl%%%}%ﬁ%?é‘ﬁ%ﬁ CHHEHAo R%ﬁﬂg’{sgﬁ‘f@dﬁﬁéﬁ%ﬁf Vhfue of the
trellis encoder (34GF8r{sarZ6T tHed st bipisd adeoitiritrid e rinpibier okaeil Hyedsl instsad of the
entire stuff bytes iniaeder/tathe coMFatideatithathieoexisting tredeivesn Atteidinglysythieciniialized stuff
bytes can limitedlyhays.aqesirablg pattern. [73] Therefore, in another embodiment of the present

invention, t unctloq fmlggllz er§10n05¥ea81uc% ngf cggee,] ttro Ls en 30%) %40%31‘0r the entire stuff
bytes, with é compathb ility with the eX|st|ng receiver ignored, IS S adde § re-encoder & replace

parity (540). That |§a?ﬁ81ﬁ’§“r‘ée?é’ﬁﬁ% Sriemapiie! p&F?tﬁ”(B@O)"iél’Eﬁ?n‘?ﬁg’cﬁnPe {irrrivie & LRAHY receiver
and initializes the nireenokypvelde efrthduresiiis ercodeti(B40)atedrdin g tolditrembedirment of the present
invention dependingsesbiitial set-up and user choice, and ignores the compatibility with the existing

receiver angé itializeg gHWg}g}gyayglge ﬁfrg&gcgseg lﬁfe;}gég%egk@gfaqg F%d%ﬁ%&ea%u“f bytes according

to another embodiment of th resen t invention.
randomizer FSID o) w; a particular sequence and outputs the data. In this case, a pattern of

the particular sequence may be preferably adjusied in order for the symbois mapped through
the trellis encoder (540) 10 be well operated by the equalizer (620).

[67] Therefore, according to another embodiment of the present invention, the digital
broadcasting transmitter further includes the replacement seguence generator (513) for
generating a particular sequence to replace the stuff bytes and providing the particular
sequence to the stuff byte replacer (515) in order for the patiern of the known sequence
generated by replacing the stuff bytes to well operate the equalizer (620).



[74] In addition, the known symbol location detector/known data output (670) of the receiver is added
with the function corresponding to the added function of the parity reconstruction (535) of the
transmitter. [75] The value of the part that initializes the memory value of the trellis encoder of the
particular sequence, which is generated in the replaéément sequence-generator (513) and replaces
the stuff bytein the stuffdyie-replates (ribjiican bedayraatuawvdhetes dibywidedmelit gequence
generator (513) CO”@'Q&@%?%%WQ' yale-whishiis iapped afierirelisencediog aesosding to the
memory value to have the desired patt %b{}%% egsecbl_‘l nce gf t?ﬂe kn% n {'J\t W 6}]‘5?[’ the
initialization, and ge%garg?’elée?ﬂrés%‘éc_r ieutar ﬂequé"n%léls. %) r%rp ace [ e's u\?l\f/apyﬁiéag.of ? fe rgplacement
sequence generator {&13y 8asras HHESHOVE P tigis Biaere B S FSHIKFSSERGW shown) and is
controlled to adjust HyetsyntHdy. & control signal generator (570). Accordingly, the sequence of the

known datajigypperatediio imnpaventie,eprralioa-nerfermanteief the agualizessadhak performance of

the equalizer is impy. ved an r t jver isimpr 200\ ibed, stuff
bytes are generateé%,n ﬁsgra%%ﬁ%%r%%%gé%ﬁ%%%%%%ﬁ ?&%n@éﬁ%ﬁ% f by e%\éagrg%%{sgmitted as

known data from thé& HIGHAIBFGARALIRG S ST ARY’ tﬁ%dlﬁfﬁital broadcasting receiver detects and

uses the knoWn data 36 ttiraereespiereperfcirimace stendssyrebicuidiiehadariengalivation

performance can beitnpravedifé8haratlditierithenseqiian equaithe driavinmdatalissoperditety to improve

operation performapge.of ih¢.svalizarsq-ibatdhe peHarmance,of ihe.gqualizer can be improved and

reception performance. oti the receiver can b%im%qt\)/(%d. CLai S: 1. A %ig}}a%ﬁ{o dcast receiver,
L particuidr. sequence 1o repiace the sli ) r?/ eF S0 1 atr%e equenae ga O the %‘nown

comprising: a tunerto réceive a data stream Including Icnown data: and a processor to process the

data stream using tHEKAGRA GHEA TR ESATRERE Bratis!lis encoder (540) in the stuff byte replacer
(515) has the random pattern without DC offset.

[71] First, in order for the sequence of the known data to have a desirable pattern, the
memory value of the trellis encoder (540) has to be initialized.

(723 The compatibility is maintained with the existing receiver and the memory value of
the treliis encoder (340) is initialized by the packet buffer (325) and RS re-encoder &
replace parity (335) of Fig. 5. According to a method of an embodiment of the present
invention, the method initializes the memory value of the trellis encoder {340} of part of the
stuff bytes according to the number of stuff bytes instead of the entire stuff bytes in order to
be compatible with the existing receiver. Accordingly, the initialized stff byies can
limitedly have a desirable pattern.

[73] Therefore, in another embodiment of the present invention, the function of ini-
tializing a memory value of the trellis encoder (540) for the entire stuff bytes, with the
compatibility with the existing receiver ignored, is added to the RS re-encoder & replace
parity (540). That is, the RS re-encoder & replace parity (540) is compatible with the
existing receiver and initializes the memory value of the treliis encoder (540} according (o an
embodiment of the present invention depending on initial set-up and user choice, and ignores
the compatibility with the existing receiver and initializes the memory value of the trellis
encoder (340) for the entire stuff bytes according to another embodiment of the present
inventior.

[74] In addition, the known symbol location detector/known data output (670) of the
receiver is added with the function corresponding to the added function of the parity
reconstruction {535) of the transmitter.

[75] The value of the part that initializes the memory value of the trellis encoder of the
particular sequence, which is generated in the replacement sequence-generator (513 and

replaces the stuff bytes in the stuff byte replacer (515}, can be any value. The re-



stream, wherein the data stream is transmitted from a digital broadcast transmitter comprising a
known data generator to generate known data, a known data inserting unit to add the known data to
the data stream, and a Trellis encoder to perform Trellis encoding using internal memories and to reset
the internal memories at a predetermined time pointaccording to a control sienal for controlling Trellis
reset. 2. The receiver according to claim 1, wherein the digital broadcast transmitter causes the
known data to be included in a predeteimined location of the data stream according to a control signal
for controlling a process of inserting known data. 3. The receiver according to claim 1, wherein an

RS encoder includgg i he. Jiglal DLaRgars! SPORIINGL.COMPRASAIES AL BRI gfilp.digta stream

to correspond to the memory resetti e recelver according tg:glgfltm 1 Wherekgy € processor

comprises: a demBERIFBFOAMLAREARIME e MmN NAfRa R ATE: L e l?ﬂ%wn data from
the data stream, awedysncvioktlat keastnokaciahs eiten Sutikitializritbth ensograkrersvith nidigdte cted
known data. edbRdeaoivsbactR i ¥9wedaim 4, wherein the processor further comprises: a

Trelis decpger to peRUT Al decoring.on e, A3 AR IRCEBSRE kR, PAUAIREL R de-inte

leaver to periorm de-interleaving on t is decoded data stream: a Reed-Solomon (RS)
decoder to perforRBTRES (Y SHARD dRdrtsRBaplet da el syne by qangrel r according to
claim 5, wherein tigensreme $S8)fuxterdingly, the sequence of the known data is operated to improve

the operation performance of the equalizer so that performance of the equalizer is
improved and performance of the receiver is improved.

{771 As above-described, stuff bytes are generated and inserted in an MPEG-2 TS
packet, the inserted stuff bytes are transmitted as known data from the digital
broadcasting transmitter and the digital broadcasting receiver detects and uses the
known data so that reception performance such as sync acquisition and equalization
performance can be improved.

[78] In addition, the sequence of the known data is operated to improve operation
performance of the equalizer so that the performance of the equalizer can be improved
and reception perfonnancé of the receiver can be improved.



comprises: a reverse-randomizer to perform reverse-randomizing on the RS decoded data stream.
7. The receiver according to claim 4, wherein the known data detector detects control information
regarding location or length of the known data from the data stream, and restores the known data.
8. The receiver according to claim 1, wherein the data stream is processed to be robust against errors.
9. A method for processing a stream of a digital broadcast receiver, the method comprising: receiving
a data stream including known data; and processing the data stream using the known data included in
the data sttdaims: wherein the data stream is transmitted from a digital broadcast transmitter
comprising a kHO\f\In data gecﬁe.raf%r to Cgg‘r}erate known data, a known data inserting unit to add the

r

- g1t Qg TCCCIVEL, CO TISHIC. . . . .
known data to the data stream, and a &iliS"Shcoder fgpperf&d‘rm Trellis encoding using internal

memories and to zesetitheravtermeal daensoras atdupkiedétermingdatime! point according to a control
signal for controlling Trellis reset. 10.. The method according to claim 9, wherein the known data
gn a 8rocessor 10 process the data Stream using (t:heqqlg\m 28 Intuded 15 the Gats
are included
stream,
wherein the data stream is transmitted from a digital broadcast transmitter
comprising a known data generator to generate known data, a known data inserting unit
to add the known data to the data stream, and a Trellis encoder to perform Trellis
encoding using internal memories and to reset the internal memories at a predetermined

time point according to a control signal for conirolling Trellis reset.

2. The recetver according to claim 1, wherein the digital broadeast
fransmitter causes the known data to be included in a predetermined location of the data
stream according to a control signal for controlling a process of inserting known data.

3. The receiver according to claim 1, wherein an RS encoder included in
the digital broadcast transmitter compensates an RS parity of the data stream to

correspond to the memory resetting.

4. The recetver according to claim 1, wherein the processor comprises:

a demoduiator,

an equalizer; and

a known data detector to detect the known date from the data stream, and

provide at least one of the demodulator and the equalizer with the detected known data.

5. The receiver according to claim 4, wherein the processor further
comprises:

a Trelis decoder to perform Trellis decoding on the data stream processed by
the equalizer; '

a de-interleaver to perform de-interleaving on the Trellis decoded data stream:

and



in a predetermined location of the data stream according to a control signal for controlling a process of
inserting known data. 14 11.The method according to claim 9, wherein an RS encoder included in the
digital broadcast transmitter compensates an RS parity of the data stream to correspond to the
memory resetting. 17.The method according to claim 9 herein the processing comprises: demodulating
the data stream; equalizing the data stream; and detecting the known data from the data stream

wherein at least one of the demodulating and equalizing is performed using the detected known data
13.The method agRedingctowieini IS wWiesksier the prdoessi flithéngompiiseds priddnanag Trellis
decoding %gtghs%g%alized data stream:

6. The receiver according to claim 5, wherein the processor further
comprises:

a reverse-randomizer to perform reverse-randomizing on the RS decoded data
siream.

7. The receiver according to claim 4, wherein the known data detector
detects contro!l information regarding location or length of the known data from the data

stream, and restores the known data.

8. The receiver according to claim 1. wherein the data stream 1s processed

to be robust against errors.

g. A method for processing a stream of a digital broadcast receiver, the

method comprising:

receiving a data stream including known data; and

processing the data stream using the known data incinded in the data stream,

wherein the data stream is transmitied from a digital broadcast transmitter
comprising a known data generator to generate known data, 2 known data inserting unit
to add the known data to the data stream. and a Trellis encoder to perform Treliis
encoding using internal memories and to reset the internal memories at a predetermined

time point according to a control signal for controliing Trellis reset.

10. The method according to claim 9. wherein the known data are included
in & predetermined location of the data stream according to a control signal for

controliing a process of 1nserting known data.



performing de-interleaving on the Trellis decoded data stream: and perfoiming RS decoding on the
de-interleaved data stream. 14. The method according to claim 9, wherein the processing further
comprises: performing reverse-randomizing on thg;RS decoded data stream. 15. The method
according to claim 12, wherein the detecting detects control information regarding location or length of
the known data from the data stream, and restores the known data. 16The method according to claim

9, wherein the data stream is processed to be robust against errors. _ _
11 The method according to claim 9. wherein an RS encoder included in

the digital broadcast transmitter compensates an RS parity of the data stream 1o

correspond to the memory resetting.

12, The method according to claim 9, wherein the processing comprises:
demodulating the data stream;

equalizing the data stream; and

detecting the known data from the data stream,

wherein at least one of the demodulating and equalizing is performed using the

detected known data.

i3. The method according to ciaim 9, wherein the processing further

COMPTISES:
performing Trelits decoding on the equalized data stream:
. performing de-interleaving on the Trellis decoded data stream:; and

performing RS decoding on the de-interleaved data stream.

14. The method according to claim 9, wherein the processing further

COmPrises:

performing reverse-randomizing on the RS decoded data stream.

15. The method according to claim 12, wherein the detecting detects

control information regarding location or length of the known data from the data stream,

and restores the known data,

16. The method according to claim 9, wherein the data stream 1s processed

to be robust against errors.



