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Fig. 1 is a block diagram to show a transmitter of a general U.S-oriented terrestrial

digital broadcasting system,
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Fig. 5 is a block diagram to show a digital broadcasting transmission/reception
system according to an embodiment of the present invention. In Fig. 5, the digital
broadcasting transmitter receives an MPEG-2 packet TS having the packet structure of
Fig. 4 through a TS multiplexer (not shown).

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
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nmapp&Bergfore in apether esn t 9§ thefpresgat inventionsthe fencgiep of ini-
( SéM1zinga flmosy Wilhe 85/the teBRleAc&Ter (4D }orhﬁé enth€ stﬁlﬂ‘"lﬁi@éy with the

pattern.w thqut DC offset Fi r.st

P hEorcuAdin: S Bkthe f ShreRR e B are e Yo S o Ghcoder &

ﬁateplifca paﬁﬂyE{Sﬁianﬁhat i3 athelRS od-ciidoder &atplace pﬂﬁﬁp(ﬁﬂ) {seéthpatible
a | Z h [ i

it She itk e A e AR Al oy encoder 340

v ahegerding toram etmtmdim@lt@rﬁ thedqueseigin@yntion depénding o mdtidd pet-up and

th epéﬁchgé aQ&'f%n%fes(tﬁe?@mﬁd?ﬂﬂR?vﬁﬁl tﬁ% E)ggkﬁr{eg[ f&gé&@%i‘!taﬁggmtializes the

par| ty ( . Accordin ; )
enﬁlsmoﬁémlu%?f the geflis ezender (340 Fﬂf%é%emtfﬁ stuffdhyiRscrecording to another
| néﬁlb@iﬂnéﬁtsoftth)@ M[Meﬂ@(ﬁﬂje of the trellis encoder

ool gt Bﬁ%&?ﬁ*ﬁq ALloeaipaR EERoReh dallpli 670) of the

byteesivemis addiel witlothedunaigpabirbdpending o theedded Amictign of the parity
re&géﬂsgﬁ“wﬂ‘ﬁpﬁg%f&eéyﬂn ﬁell nitialized stuff bytes can

I rapl e pat tern.
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-



[73] Therefore, in another eqybodi ment of the present
i nvention, the function of ini tializing a nenory

wo 20068085t he trellis encoder (540) for the enkCT/BR2005/001940

[76]

[77]

[78]

stuff bytes, with the conpatibility with the existing
receiver ignored, is added to the RS re-encoder &
r eﬂh@&ﬂerﬁ @édubﬂce( @ﬁ@ﬂatorfﬁﬂi) cofisidérb eheR$mibel €416 WaIchds mapped after

" SRuPS Epiing bt ol PR e 1o Mol P ke G R BldeRPoy the

t r mqhem:eelﬁ ttederowin3daty wants aftch theirtigalatientaod gememateothe particular
th ending on initial set-up and
us%pﬁ&ﬁ%ﬁggxmgﬁgﬁg&%@F@Eﬁthe congatlblllty with the

exi s?hﬁgepia@emméﬁqme Beneratey (52 35stergs theeabpy s PartiFear sgguence in

t h@letn‘é@héry $nSW SRAR) 208 @ao&iftl%ﬂe(% ﬁ'ﬁacﬁlfstt tHeSsyhid H;’El cBiikSISignal
accoral n er._ e odl nen resen
i ngIsHat @%517@7 3f°<rrﬂln§&/d| & $5Auence 89 Qﬁf&%ﬂ“@ﬁﬁ@dﬁ opgJatefl ftg jnprove

dethe @Jparaﬁkm pwfmdaahee oftthp stjudliageilyo thit geffermaeiof ee dqnalizer is
achjI? I'OVG al'lfi C] nCt IO?ﬂle rgcel r%)m? ge o0 the added
0] q e ar | t %

fundt ron reconstruc 535) of the
tr anémab@wdes[:ﬁlfqd S’thﬁ bytdsiaee gretatesl apmlrmsetmdun an MPEG-2 TS

' n%a{dk@il HFefiﬁ erdf s tds éf@kﬂalﬁsn‘ﬁ&e& Beatdvil Jldta? erHPcﬁﬂ Qfgitafl

artlcu ar sequ nce which 1S nerated in
r et oa@f@mﬁ tr%r@a%ﬂ@@ desrdigig] droads s%trg APREIVCE Hetaete §n<i pges the
St kﬁ(fWIb&fIt@fs‘o thrat feb@tﬁ)hlﬁeffoﬁﬁilﬁ:e ls8¢H &G§hc a&gbisitiorCaid de@alization

%§¥alue ﬁﬁlaCSnent sequence generator (513)
‘HEchﬁqﬁQ BVe@al ue which is mapped after
t relIn azidannndlersgqlmnce) ofiihe dnbdwn idaa isreparatgd waimerotoopesatan

th f

b ST oA bl RO i L or RE e HRbimproved
patnd I@WE&IDHS?thgme pﬁtheépcrea‘@é carhbe gnmrfwedayt es. [76]
The repl acenent sequence generator (513) stores the
above particul ar sequence in the nmenory (now shown)
and is controlled to adjust the sync by a contro
signal generator (570). Accordingly, the sequence of
the known data is operated to inprove the operation
performance of the equalizer so that performance of
the equalizer is inproved and performance of the
receiver is inproved. [77] As above-described, stuff
bytes are generated and inserted in an MPEG 2 TS
packet, the inserted stuff bytes are transnmitted as
known data fromthe digital broadcasting transmtter
and the digital broadcasting receiver detects and uses
the known data so that reception perfornmance such as
sync acqui sition and equalization performance can be
i mproved. [78] In addition, the sequence of the known
data is operated to i nprove operation performance of
the equalizer so that the performance of the equalizer
can be inproved and reception performance of the
recei ver can be inproved.Cains [1] A digital
broadcasting transmtter, including: a random zer for
recei ving and random zing a data streaminserted with
stuff bytes at a certain |ocation; a sequence provider
for generating known data having a particul ar sequence
to




[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

replace the stuff bytes; a sfuff byte replacer for
inserting the known data at the | ocation of the

W0 200domioczed data stream where the stuff bytes BECEKR2005/001940

i nserted; an encoder for encoding the data stream
output fromthe stuff byte replacer for

error-correction; and a t sion part for

nodul ati ng, RF-converti ngqaiﬂllSansm tting the encoded
data SAQEQFQI bfo%hczighﬁg Erﬁﬁ’d?ﬁ&blt hfe‘:lucﬁ'ﬁg claimed in claim
1, wherein the data strea;alngl udes the in formatio

on t he? ERAPMIZET fQf regeiving YRETE A faa HYRaEsingeried with stuff
i nser tieges zit&]ceﬂihmlbcfaﬁﬂﬁm tter as clained in cI a| m 2,
wherein the inf rior

| ocat i %ﬁe%’écreé’r?ﬁ erf 1 ??“65‘"’35%"83‘“8 %aﬁglé‘ﬂngaa Pa?ﬁ%"“lar sequence to
i ncl ud@plachdlelsnfff)byla&l on on the lenth of the stuff

dat a. £4t11ffﬂ} dﬁeﬁl%@é%f fn@émﬁé el léfo({%dda'ta{‘at%eaio%t?bn of the

further 1 nclu ener at or

gener atapgemized éﬁ@rSHPaT% WieES th@ étuéfqus@re isertegk uf £ byt e

repl acq erc@dérToLédcolling th\@un st?éhhﬁo@ﬁuttﬁ’(ﬁn kIRCAF BHte replacer for

accordln‘?rtotheln ormation. [5] e transmtter as

cl ai meT IOl #% wher ei n the encoder includes: an

RS encattensniissiomaptdt fog neodpkating yRIBLomwertigy anditydnemitting the encoded
correc{1 E?th;e%[? generated by channels; an interl eaver

for interleaving the data added with the parity in a

cer t ai Rhemansantter 2 ethimed medlaims 1,evteseln ithef data stream includes the in-

trelli ﬁ)tﬁﬁﬁ&gbrpﬂletcgﬁalh%c%ﬁbﬁ %@ﬁi: tHabffr tyfls a}_@ﬁlserted

transm_tter as clainmed in claim5, wheréin the trellis
encodeFhguansaitters claimped pegleing Hrwhereip rdilesln&ﬁ%a%@ mserted prior to

oper at Ih@ Mocatieh whete thé btaffbytdiardrmpered Mldendides thiomidriftion on the
Iocat| Oggrtgg\/\{fththe known data for

trelll M dfl] The transmtter as clained in

cl aim 'Bhe ﬁmrstrhtwr as ickainned ng:lanp&,d’kﬂherbnrﬂﬁ(hng figontrol signal generator

recei Sfo? %Cﬁéél llﬂ){ é@faﬁ(’i g(gﬂtﬂg tﬁmf{# B#’élrﬁéé&? Ea fnrs&m:he

the R transmitter
clai m IVHOWMM @Mammmdmg tfodhe rné@@aw@g the data

al t er ethoe &R %s cRithb®in dhitd ﬁlwge@ém% Slcod¥SndIBAR! Y
el enenm}jlgégnc e tr ||IS encoder an dates the

stored { fors g 3PPt QIcierA0 ByfoRPERrToch cpeggnerated by
8, fur¢Haanels;ncl uding a RS re-encoder & repl ace parity

for RS-en t he at e n [omt he packet

o o QR RO Ll R Y B GO pane
pari tyartdo t he treI lis encoder andr epI aC| ng the parity

added Q%el'h@% é%ﬁe?fb?%%ﬁfs -enkdith ﬁﬂﬁnfe[‘l@%\%ﬁ‘cﬁ{aer as

claimed I'n cflal m 1 erein the interleaver out put s

known &g EanspEeras glaimed Hleclglah% whegein itsrire}fis gncoder has a memory

pl ur 3l élemef foflirélie E%ﬂ%@rﬁ%ﬁ%ﬁﬂﬁnﬁﬂld@& thef @by efenisat from
enco etFne Il(g]caﬁgrrl] EI{serfleocP Wltﬁl aheq(nown cﬁlta for trellis-encoding.

The transmitter as claimed in claim 6, further including a packet buffer for

receiving and temporarily storing the data stream from the RS encoder.

The transmitter as claimed in claim 7, wherein the packet buffer receives the data
altered according to the initialization of the memory element from the trellis
encoder and updates the stored data.

The transmitter as claimed in claim 8, 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



[11] The transmitter as claiqgd in claiml1, wherein
the transm ssion part nodul ates the data in VSB

wore@aloaresdn. [ 12] A signal processing net hod fPRPECT/KR2005/001940

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

di gi tal broadcasting transm ssion, including:
recei ving and random zing a data streaminserted with
stuff Rplaehgahe parit¢aliddbyl the RIS emdodegener ati ng a

def ined L1 cul ar k data;
SRR TR —
the st ddtd insyiekat dlie same locatvworof 2 gdurdkity f differentidata streams output
encodi gl AERYhaodst HFAMMASRId Bk Lhe known data
an nodul at | ng,

for error-correction; RF- converting

and t r Bpestansmitiey as sbamed sudeimy htveheseip dhiransmassiontpart modulates
met hodiha dalia VS mbAulaigd.m 12, wherein the encodi ng

step includes: an RS encoding.step of adding parit f.
certaifts RIOLESSHgmet ?dog’i‘ ﬂ&l@f B‘féﬁ&i"’étt‘%“ﬁ% fi?‘a‘ﬁ‘néﬁcg{dmg-
an i nt ectiengiang raidomitihg b durstrean imgrted evittl atudf byiekedt a certain
wi th tf(w)gatpe}lr_ity in a certain pattern; and a trellis

encodi ng step of trellis-encoding the interleaved
dat a. fgendiatinge predefined particular sequerica as knowm d@a; wher ei n

the t rﬁkérhﬁ% EEQ@@ Habi £0hd BLAd A ih&ePRd With (B SREbytes of the

el emrent at 1 ocati on where the known data are
i nser t @Adempized dyastrgrmier ni ned menory el ement used for

tr e:c i énc@ﬂﬁf%éﬂ&té Sirdalidinsértd Wwikletheikno®i @agli foPerkdr-correction; and
perforne

.. J.15]..Th 1 hod | al | ai,m 14
Pur ¢ nePoRetnRTRcony Btine g HRasmi e pikeded udh St
t he daTke sitthedms glimsedihethimnl 2, kel theecochdup seeincludes:
da’ oot
i 1 TS R SePbf SR AR b8 compet pyors generated
encodi byychanagls; and performing a update. [16] The

et hod, g erledilB Ytep of fltétildavihg thd #hth Beded wigh #ipAly i# a certain
parity restructlring step of "performng RS encodi'ng of

the ent¥®8BH a84ta, generating an altered parity,
r et ur na figllik @néddéng i€y of tielBNEdUAING thé Biterleaedd data.ng and

per 1 o MengelPlet VSR idig! 1 phpreE Bl i Glne 8P inicaizes
cl ai metdhe mrendryiiclenied} atvthe koeatiort Whert thzenlsnviwint datgars timgorted for a pre-
modul aj&smlil& Béﬁl?v}ee?er}{éﬁ qutfjfgr %HQQ:nC(Lcﬁﬁ% Eﬁotth Bk ?I%irﬁs encoding

broadcasti ng rece , I'ncluding : a deno at or
i nsertismgrfRAegth data of a predefined particul ar

sequentge Akthdd k9 ERIrh&lini dhim MR Rathet IRAMgiserted with
st uff b)ét.es at dt he certain. | Oﬁaal on, recejvi n(g. t Hg di
enc odeBCey gigAnd f5rapraribisipring i ey Ecadt Eefterardhindhy RSncoding
and degtes] wbaiving thehiatasiligra actoridingao itasiahatidatRingsfahe mamory
known C}? I :0r N he. known from
t he de%%r%)gﬂlta (geng ﬁéeﬁléer%%? ?ncgatng%{ep, hd pe?form?ng a lgp%ta?e.
The method as claimed in claim 15, further including:
a parity restructuring step of performing RS encoding of the encoded data,
generating an altered parity, returning to the trellis encoding step, replacing and
adding the parity added in the RS encoding step, and performing trellis encoding.
The method as claimed in claim 12, wherein the transmitting step modulates the
data in VSB modulation.
A digital broadcasting receiver, including:
a demodulator for inserting known data of a predefined particular sequence at a
location in a data stream inserted with stuff bytes at the certain location,

receiving the encoded signal from a digital broadcasting transmitter and de-



and an equal i zer for equalizjyng the denodul ated si gnal
usi ng the detected known data. [19] The receiver as

w@kaooed3i n claim 18, wherein the known data JdRCBER2005/001940

[19]

[20]

[21]

[22]

[23]

i ncludes: a synbol nunber detector for detecting the

information on the certain location inserted with the

known ﬁa&ﬂ?ﬁﬁm aighebigtd/zebhsglbagﬂasig'naa seg nr}e ng flag

gener at pr _f or ner.atin at rame . ncl udi,ng, at . )

Denct “bRIowD iR AREHRE o1 Relft Be knEWR g Raroh iheRlodutated signal;

predetardri ned flag; a trellis interleaver for

perform - d ' WpTe '

O i £ Rfhafidr2or &Rk LR UGRAARIAAART LahHTE defhcldd%nown

and a f#a@t®wn data extractor for inserting the known

dat ad agh% ﬁ?eib?%%ﬂ&ﬁegﬁ{ Jﬂtﬁi% iY‘%,t\Jihefre?ﬁ tﬁédlétﬁ)v@lf daftzho@etgrcrt]or includes:

encode rame.and o uttin at a. e .

" ecoi vasyTaRol qumbrEdeteciordon ?f?%l,gqmgﬁwtlpﬂ QL@%%EM location

dat a diakaeidovitlothie kunbenidag feteh acéceivedsipml;data to t he

denodu] at or he | ator perfo e ul.ation

et mg t Blflent o BORAGTD LA AneRE Ol MR AR HdsE bne

for di gigment whessdoeasion mgmaked wiitharpredeteriminédlag;

i nsert} gk ﬁkﬁﬁ\”lba]@@} for Pé’fb&ﬂn@eﬂ&@&ﬁfécﬁ&& el%ﬁﬁfggdéh%ﬁned in the
e on_for rted

sequence, at t ocat . a data streamin
wi t h sdigital bygadeasting tengigitten fof thedata frame; acei vi ng an

en 8 0 g egl kﬁdvlﬁn adta Ekt?zﬂﬁtcﬂr feli m'seltrﬁhg ttlfeqaldgmia'tm the Bw@tmﬁked with
and de at.i.n sjgnal _in sehand signal ;

ot ect RgaE RE ekt el Farpe i ot RBGHRIEAT o gna

and eqlid rezeingr dstedainiednodelhin €81 vehegeia ltheulsiomm ddteedetector outputs the
det ect [ '

ol ai m ettty o B lcrABaITE 4l BebBITES pbforms de-

i ncl udmeduladereesingetknewn d0@ mat i on on the certain

| ocat i gnjdrAPFrob&Iinindihdd or UMb BAARs it PR EptioRCRL N
signal; dgenerating a data fra i ncluyding at” | east one .
segmenisEHBE knowR g%ta §aving amd%@w%%%wewe hthg deration for a
flag, @e4kedam mPerfdrwith SOFfBEEdsiabh caiti® thchgon @édebiing@gh encoded

e A Bl PR 458 B0 "B} Bt mo
mar kedbasebdndtskgnal;l ag of the encoded data frane and
t put 41 0Q: T : j di
ol = m ey Mol iR g b BE ASRbAeAS R ) 11
out put Saling hedemaduleisl menshsing therdsiecisdoaumdaimng

step amke mBfhod a5 BRIthéd intdhifmi AP whfelPthekno®iAeid ®Rtdcang step

usi ng 1Inlgl%dlésr:]own dat a.

detecting the information on the certain location inserted with the known data
from a received signal;

generating a data frame including at least one segment whose location is marked
with a predetermined flag;

performing error-correction encoding performed in the digital broadcasting
transmitter for the data frame; and

inserting the known data at the location marked with the flag of the encoded data
frame and outputting the data.

The method as claimed in claim 21, wherein the known data detecting step
outputs the detected known data to the demodulating step and the demodulating

step performs demodulation using the known data.



