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The present general inventive concept relates to a
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MPEG-2 transport stream.

The digital broadcast transmitter further includes a multiplexer 150 for inserting a
segment sync signal and a field sync signal into the error-correction-coded data, and a
modulator/RF-converter 160 for inserting a pilot tone into the data symbols into which
the segment sync signal and the field sync signal are inserted by inserting a specified
DC value into the data symbols, performing a VSB modulation of the data symbols by
pulse-shaping the data symbols, and up-converting the modulated data symbols into an
RF channel band signal to transmit the RF channel band signal.

Accordingly, the digital broadcast transmitter randomizes the MPEG-2 transport



RF channel band signal to transmt the RF channel band
signal. [6] Accordingly, the digital broadcast
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broadcasting system is a single carrier system, and thus has a drawback in that it is
weak in a multi-path fading channel environment having the Doppler effect. Ac-
cordingly, the performance of the receiver is greatly influenced by the performance of
the equalizer for removing the multi-path.

However, according to the existing transport frame as shown in FIG. 2, since the
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Ac cordingly, the performance of the receiver is
greatly influenced by the performance of the equalizer
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T he information is inserted into a position preceding the inserted null bytes, and
contains information about the length of the null bytes.
The encoder has a Reed-Solomon (RS) encoder to add a parity of specified bytes to
the data in order to correct errors occurring due to channels, an interleaver to interleave

the parity-added data in a specified pattern , and a trellis encoder to convert the in-
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The foregoing and/or other aspects and advantages of the present general inventive
concept may be achieved by providing a signal processing method for a digital
broadcast reception including the operations of receiving a signal which has known
data being inserted into a specified position, and converting the received signal into a
baseband signal, demodulating the baseband signal, equalizing the demodulated signal,

detecting the known data from the equalized signal , and equalizing the signal using
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escri ption,
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el GEBRichsQNE Ehe' géné’r‘af feLank c@ﬁ@éf!'t ﬁ%mem@arsrﬂuaﬁr S
defined i n the description such as a detai |

constilticd ivhblafdigpameiiugraling t%fwswtwtof@rﬁég% broadcast

pr @ynsdﬁcﬂmg@e@sﬁnghysmn accoadig ehanahivelimesler siapdiongg@feral
eneral inventive concept. Thus, it is apparent

th’éltvglfthvé’ CPEPint general inventive concept can be

carr IMemug tawFth Qi thetdigisad badeficase tdamsatitteriscluddssodata generator 305,

V\Bll lranlﬁgﬂl\gﬁl BW %tﬁr ul‘ﬁhle‘%gpﬁ%r %R’S%ﬂéo%s g%@ % 1ﬁterleaver 330, a

descr | n detal
getigltiapngodoeind, @éemﬁé@ﬁﬂplﬁxﬁr@éﬁ apé 8 sradylage(Ryfi-conyentey 360.

FI G ﬁe'r%@nﬁk&@ﬁO%rﬁﬂhﬁi@s'ahhhﬁﬁ NPEOD k43 port stream data in order to
construction._ of |taI

dc
t r BEhER thegiting 63@9 g]? a]as(pégﬁ. ditpgaiadnpgted to the randomizer
e nbﬂﬂlhamﬁatzofonhhtefoﬁﬁas&ﬁ insgreing hall bmy ewtiiclv Rascospeeified length of

%gﬁn I.It%ré)%:s IK%dlC%éfFG tyglcgl (%attah ?nt% gr 01 1ecg]a)%sat10n (Scftthe input transport
r astcham d@a V@ﬂ@q wal bd explainad mlqgtaebdeﬂer 315, an RS encoder
320, {31%@% 8b5 %%r%rat@s Hitﬁh}cfafra@%g%%eeﬁda%an@mtter side and a

secon exer ator/ RF-converter

36tsecelvg19q1 re# fébfﬁfez’éqd tg 19 kngyashataze hig knpwp data refers to a
I\/Pﬁﬁcial Edqﬁ@r&i@%ahn@tars@éﬁﬁg@bﬂtdr@ affl dseﬁlsértz:dhﬁﬂogm ﬁ(ﬂslﬂichﬂo which

util n all ocat.ed channegl T
il ba bt rlap RS ARG, RO i 0 SR iy be detected
f ofrnmcgebyral deg & rant migusrisibdeddyt éas syndhiratizdnas aad sgedizitiedn the

Ie{ég&(}e 6byt es but does not include typical data,

eC| fied position of the input transport
The flI‘St multiplexer 315 generates a data stream having the known data generated

by the data generator 305 and inserted into the position of the data stream, into which
the null bytes are inserted, in replacement of the null bytes of the data randomized by
the randomizer 310.

The RS encoder 320 adds a parity of specified bytes to the data outputted from the
first multiplexer 320 in order to correct errors occurring due to channels.

The interleaver 330 performs an interleaving of the data to which the parity

outputted from the RS encoder 320 is added according to a specified pattern.



stream data, which wll be explained in detail later.
[50] The data generator 305 generates data prearranged
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(hereinafter referred to as 'known data'). This known
data refers to a special sequence having a specified
pat t &g, trelibnicSddr 1386 b ris Meod dtheutp@sddt fr @ theOinwilie@¥er 330 into

et SYHEs e e GeraRl S8 Bl gl BRI i BrtyRS et

t hersoilmgus 8d rhterof 2% synchroni zati on and equal i zati on

in the, sg&)%'d ltlﬁleg& 35b§#ert:sr Ia%e% &ﬁtﬁ%ﬁ%g%dﬁ’ ifi% e BrkPthat has

generates tream

geb@nzs;péﬂerwg mméy@é@kﬁ bgéh@?f@]ﬂl@ encgsr %mmuthfs@tint elca sagment, and

Lhtﬁis&ﬂﬁd fid1@RyRf stlgrgﬂ3 iflatiR (ﬁlIH ®an uﬂtuﬂbffl’a fi%lkicmsf){‘tﬁe @éﬂo'nd

yte erte n. acement o e._n

of mPﬁkP? &t gg(?’élﬁ%%ﬁ Bi ]tlﬁlé’ g6 RPY AR o8 #90W [f’?ﬁ]lenﬁpié’and of a
RSfrequencle Epeaﬁﬂmaﬂ'dﬁdﬁlgpfﬁpbélﬁe@bcswﬁﬁ fol thel dixy bignaltod atspecified
dafa jout putted fromthe first nultiplexer 320 in order

to COfrect errors occurring due to channels. [53] The
| nt erllheanaiul BG0R Beofiwries 3ehpérfirarslacayB n@dofatlotn ef thatsggnal into

W]é%h(%ﬁb fnﬂﬁ s&%ﬁf ¥ b@é’ﬁ f?lgéﬁe?ldo)/f ﬂe?f&ﬁlﬂl% ?ﬁﬁ% oPAf signal

according t speci fi ed atte
tr@} medpféngdbe sighal %J&h%weénleﬁ@t HRBCBL aérderf RErgonverts and

t hemplifi&rthemveiila@d@idnal, and ah@knsiisrddal tedanchaP@irdudh afidcated
8-1.evel synbol mapping of the data through a trellis

enBaR ?119 at the rate of 2/3. [55] The second
mul t iNdamvadiile 3BO digiakbrlosdasisegiertof $YGC3 sichydad a iumeo4t(ha de-

daﬁﬁ%fiﬁlﬁ@ﬁ 456‘31 ké%@@g%?ﬁﬁ’(f ueeﬁ’hé %%8@3/4’41804 Eed?%rl&flr%r 450, an RS

I'S enca

i ndesotler 400f 4 é¢ran@yw¢ers47@walﬂ alkmpwntda@ @a@caoru%ot mﬂ aperates in the

Of re@elfsé ﬁf&ess@f%’e ditha b?&ﬁi@ﬁ’sq uAHdhik®F 681G, 350 inserts a
| ot _signal into an ed portion of a | ow frequency

band T Bner féB SRy ﬂ@ﬂ%@we&mgw A8 PRy HS gﬁé@l@ﬂeéa)agé:mgnal into

vah u@ebgndtd@ladat a signal of a specified |level. [56]

Th d t 360 perf VSB |, .

moaulge dsiogplafy a2 INE B S8 sRRRH RN Db Gping signah and

haperﬁarms aidesextiptdoh gl the bagabandg gl padwding hapiprgt sognal el the
%’ﬁ%lsgﬁgﬂ (1@81% ﬁ{td) ﬁﬁ: ﬁa@%ﬁﬁ %ﬁlﬂ %é Q %ﬂlér%?)@ frgﬁg{/&taemutual in-

carrier verts a
mo@ @mé@b@wg%recela% Sxmlzﬂi%hy £RMPAN Y foga §h?§}1*ilﬁl distortion of the

g h&@h&fhla@éﬂ E AClat eslihe ﬁhﬁﬂﬁ@a%h &I:f;iléel clMBﬁélW:“ Ide the

I gl agca ceiver o J nc es uner

410, L@‘ed@ %ﬁé‘ﬁﬂ%or%?neeﬁ{%lcf’lﬁqnoﬂé’é uheagy é’ﬁsl’ E%C"des the
deewdletordd@d spmbels dndrduganesy ndtinl datanTiRSIdeedeletr 480rcad@anges the
de(riéacn ?&i‘hz&% V{/}ﬂl’gl’(lngg glsélbupe%% tﬂ@ n%?rg ng%I%(E]OIf :t‘h%odigﬁlﬂ%roadcast

operate
br@aﬁo&%@rtransmtter of FIG 3 [58] The tuner 410

sel ecjijg Kﬂ“&ecb&&eé!@()%ﬁjro? 'cQH@éts (RPN GEd Gard, AR 8R! REARBmizer
band signal into a baseband signal.
470 derandomizes the data corrected through the RS decoder 460, so that the data of
the MPEG-2 transport stream is restored.

Meanwhile, the known data detector 480 detects the position of the known data
from the demodulated data, and outputs the known data, which is used for the de-
modulator's sync detection and the equalizer's compensation for the channel distortion.
Details of the known data detector 480 will be explained later.

FIG. 4 is a view illustrating an MPEG-2 packet data format according to the

present general inventive concept . Referring to FIG. 4, a header of the MPEG-2



[59] The denodul at or 420 detects the sync signal from
t he baseband signal, and perforns a denodul ati on of

W@ b@shzwsband signal according to a pil ot si gneCT/KRA005/000179
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the sync signals inserted into the baseband signal.
The equal i zer 430 renoves a nutual in terference

be pavkendatLisebipdscRlyoThdlist Biye Gang ars§aé Slg@alfaﬁﬂ t}&e@hﬁemmbludmg a

f t d
PP ] i TREL R G PR o PBfietr SikEineg bytes i
448rpecd andshafirserobytcoofitee tiodifiedfficlhpars gorisotuss control in-

de{f%ﬁ%ﬁﬁ(gf ﬁ?s tﬁ%lﬁglaﬁe@feﬁ 1§fé)rr§l¥ﬁ':ﬁg(gsthe %glf%ldtffyﬂ S

nt erl eaver rearranlges th
decocfelép dlépacﬂ%n@ﬁbm ngil S tes i areanged afterdhg mrerpﬂ Bagiapation bit

336r Qfo By&, SiDintnahbP astar e ﬁdsﬁi@)%mfttﬁeq{ull Hyeddlis Iﬂ%@rté@nto the
decodeﬁ 60 er r:fntgf r re ts the dein @rl ed data

t hEOHHRY HergpaTion & Rt en P g s it figid e in-
t hfcoimgtior iﬂﬁ)uRﬂaeijcmde of ﬂﬁﬁl,ullﬁiytds hadicdtbethd adfarnadtion®out the

VP, t [t St sl.or e [

e AORFES et ALEE ey Giochflou el kBRI is amanged,
t he Kiowh isgmviawfilestrating admdoduzeaitMBEGiaZ aackeh@tmtqrmat igto which
thge lf('ﬁQWH dgét@ms“é%d: ﬁefe?nfr?%%l@'s {h@ %rgqmﬁﬁ E'J(é?'tﬁ5 iserts the

sync detecti on and qua | zer ensaﬂl on for
t QW heite Rengraedpy ﬂl@rflatac@paﬁarcg 385 H%tﬁ éhwmnd)étt%? null bytes in

dethe Gh@rad@nived by e réxddhaidrado] aldeutput SRk ditaGredmihgvidg the
g) |IIu traUE azg MPEG- 2 packet data format
oPds g P uN ¢ P% sent general inventive concept .

Ref erAlthmggh b1El Glludtrates the idewn datatchmphidGf 2pabket faahasake of

C&quggg?&d th%fler?%}fl bf ﬁlte klﬁﬁvﬁ d%@%@’eli %H%%trﬂ? n t;w%r@hesagglce this
rm]émdwre@m isehgprigd rafterctbnpajlslemlmloe pe&xefda@&wmé@tween the

ar fr@rﬁﬁﬁﬁ!@r SBRnuRe feofistr SO 1ttl¥ﬁ %§s18/fbetd%?ecfgaqh (ﬂsﬁgctlon from the
fi part constitute Contro formation bits

i neqy&%l Jagh gRh1s WG RS SHCkRONZGOT N qquatzaios plathe[r%%}ver side.
AIf so, FIGhS mvléwa}ium?bga dt@tfa formhdt ob!;ﬁu&éd fmahé ’sg@doder of FIG. 3.
a r e con nr or.ma

T R eRefRRgChads AR REH ParPg P e A FRiuRPE from the fis
i nswitipdeker At oint drderaoomredt tlnenefrmmad;aummg)duesto tI8i clmen¢lhReferring to
stafd 60%' ﬁ%gz{h@ EEB B%t%y d add¥d E}Strhﬁld r# ?ted'} 1189 IBgte's 3f the data stream

formation Ion o
i neltpwicslsrery ¢hq 1ﬁ$éﬁ<ﬁa§@1%¥p about the |engt h of the nul |

byt eRIGAT il Vltewfﬂlﬁléﬁla'tln?&(tdﬁﬁt foﬂﬁéf'oﬁ@ﬂtt@'@fr@mt t8e BRerleaver of FIG. 3.

TR ey o e b i piee e fimeiest stes Tegriggof the data

I nﬁtﬂ:amhlls (t:li‘stltlhﬁed(nmlwhe datigpoitSignablercbeds stRafgerghindgtht dnterference.
Fl G A?CCOHj to Otfl%tda{m (ilgtl&gltlt? ﬁgpéerr]f;%rltgfﬂ Q}‘?’ gﬁéﬁﬁeﬁ?%el{( Egd}"%he data bytes

dat a ener a
posnrangeqfh apthe tsgrae p@ﬂllllorbyotf ¢y differehesegateatsrimpderticaledirdgyion are

t hleeafr ﬁrﬁ‘s %ﬁd%&reaﬁ%c@ééﬁ@y 'ir?'? B&@zo‘i‘l@ﬂ ﬁlréétfo%qm}t@}ﬁm 52

the format as own I n Al't hough FI G
i | PXI€trates the known data conposed of two bytes for

t he SIaJer@fth Mf@lﬂbﬁ@@@ﬁ thé la@pb@%tsagrﬁénti hﬂu&ﬂ@%oﬂ@b@d of the
e RS HSEb L SRA P
beam&hangeheo the data stream (that is, M56~M5(B3) and M57~M6(B4)) successive in
the horizontal direction as shown in FIG. 7. Accordingly, the control information bits

are successively outputted.
Also, the fifth and sixth bytes of the respective segments, which are the known
data, are changed to the data stream (that is, M58~M7(BS5) and M59~M8(B6))



transmtter side and the receiver side, it can easily
be detected in distinction fromthe payl oad data, and
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the receiver side. [67] FIG 6 is a viewillustrating
a data format outputted fromthe RS encoder of FIG 3.
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byt essihs
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| nf< ! fnedag %e%u{: egLP]? ga%ol[hat 1nsgln3a3fbeld g—fo IboS\’A%I{ (halk?allJ geq%ences

per Or'he Eredver
ar mghdey H nltlﬂwt@saﬂmeepos ohé Geld abfthet thzelsmrt ﬁteaa@ntAccordmgly, the
S eQIRN Sath Beq@eN & dah %Qéﬂydder&?éctéarfrcﬁﬁ End ffag/[(faa M96d@8m! he

dat a strean1 uccessive’in a horizont Ilrection In
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of4gd@fﬂm$gect|ve segnents, which are conposed of the
contr, i nformation. bits in dj osition .
o orataH SR heion Sbfclohisd PR ARGk brogeasmgsiysaept FIG. 3
t oinchdcdatisst sorradanor {8Mraf scband tvbbthMo(iBBYoraA80-2 to 480-n and a
dﬁ@&gﬁ%) uccessive in the horizontal direction as
" 7. Accordingly, the control informtion
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i sSPerisBAAcssyC R wﬁémmfe@@yﬁ SEEIBUHIUB Ui phgorrelior 450-1 and
hOthb &@dﬁnah(()j dltlg‘ e@ﬁtl@ﬂgr%(ﬁb @MB0- Nifdidate Hurﬁﬁdr?bf dﬁmas@ that may

i nterl eave C C es. of .the nown
aaveer LR g el sraf KaowelFed B BegbRuhytd
out puthhed, s tiehs catodeafn@ ucibe smhameitiensidhmakes diffefen6 mbols
by{h?o%gh[tlzg rel'ﬁL @l&co?n{ oféq%é/ s l%r}(Jles(ﬁartz%d 8%1%4%61}1%21}:}/%}1% stored

f or mat™ out u |1 S enco
3. infifpeow @lemlos\/ dme @a@belsqf@%ﬂ@@d@@aleﬁéws By the reemenyds a finite

ga{uﬁnﬂiﬂ WEkeﬁililplfs r o, bhé tud ttlféréyﬁﬁi(ﬂft Ehlat§ %Qtaﬁ&dﬁ)@#ferforr{nng the trellis
ev ol's e a e

of CRREg e L] et eyt ket De A &

a spewdcbidiekly angighthe firsoo l@rrﬁ@tgfrém 1 faad tlevsecgyhddd n-th correlators

SCUPS QF%OAI bt e correlgtlonf Vallfeg %e&vbeep W%T@Brdai%eger%g% (¥ Sthat indicate

appear.
selganobsr ofrﬂﬂ Ragsihly @Sesranﬂlthdoget:@se@pg@é ard cnllcwmed i eld

of tRgeth %%rt%?tcf)ﬁlgﬂ?gs ARG t'@gllukgs 01t tﬂ@ fﬁ‘é? QMelg% @80-1 and

seqguence can easi etected fromth
st feapsondap- thpexrelgtor%489 Y1oeAp0-1aad iy aanathfrﬁ@twn Valucis

c o Hﬁwatdu@ﬁ @lhe dohgpakioOMThidicw i @ealsi RibcitalaeHeQbcaliBh where the
ag f % 7?91“1 egle known data | ocation detector 480 of
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FIG. 10 is a flowchart explaining the operation of the digital broadcast transmitter
illustrated in FIG. 3.
The randomizer 310 randomizes the MPEG-2 transport stream including null bytes
(operation S510). The data inputted to the randomizer 310 has the data format as
shown in FIG. 4, which includes the header portion composed of the first byte that is



includes a first correlator 480-1, second to n-th
correlators 480-2 to 480-n and a conparator 483. [76]
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correlators 480-2 to 480-1 calculate correlation
val ues between the data stream of the received signal
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eaS|Iy be detecte distinction fromt ener al
datyanbqlghy compgnsating (gF thecharnet distagiien efee é‘%m@@t&atéql sigRd
da@o@erah@nwbg@h the known data is inserted, occurring

O SRR S U5 BB Ao b R S o i

nmufromphez@ralid3@Ddataadd bhepuotsi the kndveadead (operdtioa SH@EX iThe Eiast

Pal & flor 480-1 and the second to n-th correlators 480-2 to 480-n of the known data de
tector 480 calculate the correlation values between the plural reference signals and the
received signal. The comparator 480 compares the correlation values, detects the

known data at a position where the peak correlation value is produced, and provides

10



The interl eaved data is converted into synbols, mapped
onto the 8-1evel synbols through the trellis encoding

wa@eoosirIgsmt e of 2/ 3, and then error-correcti onPCHEBRA05/000179

[91]

[92]

[93]

[94]

[95]

(operation S530). [84] Then, the segnent sync signha
is inserted into the synbol data in the unit of a
s egideBiccict @owh @b 16 YHeCeqahlgiak30 soritmafrﬁ@;ﬁszitrbntdmhwﬂahnel

oL bl 1 TR I5 B ) AR B e oncr

t héenwgBlatodidOat i on of the data signal is perforned

: E;? n tﬂg %%ﬁ%n%eﬁ 4\&}11 Rg%ﬁﬁﬁ(y gih Fg erl?bq(koh@ftgd MRAM error-

i n@(érchré swgl plslasedesndere d haﬁlscqmd élﬁ$§|1$ rqaaéngﬁﬂdmoagh g dein-
| StepaviRd, Rd tHéntelﬂro@-@oﬂrEct@(ﬁﬂﬁ(bL%h thd RS dV&ﬁHi‘i’gj{Hp@faﬁgn S650).

is. RF-converted, a

sig

tr angllrhe{lt%ﬂ CHHY %&%teﬁrﬁétadﬁnﬁ%aﬂ%“&%éﬁﬁ éli‘en(%‘ﬁ%“&fl 23 e MPEG-2

S56)spoit 8G¢ani-Hada (deratBoneSdoDRWC har t expl ai ning the

operation of the digitalybr cast receiver according

to an enbodi nent of the %ﬁ@@jﬁFi ¥ﬁ@?%? i nventive

concept . [87] The tuner 410 selects the received

signal, and converts t gnal into the

baseband si gnal (operaﬁpgﬁgéﬁﬁdggpﬁ%g?hﬁ%e denodul at or

420 déegressnt deaem) imvestivgrahcdpt osfatthe ddiged bnchdsagynadnsmitting/
%e&@fnr%&g[g te{rjllﬁ a%%@fbﬁlo@&s n?étla&r ep;:%fs eQRi"}HOI% aﬁlﬂ?éularly, toa

accord syhc si gn
i ndigitaldgoadeay tltanémma%@ammgu systemn ang @éi@tal piecssmg)method thereof

[ 8RhichRen ﬁﬁﬁ&@kf& ﬁ%rreée?’&ln% ﬁ@@&ﬁ%m&@@f t'ﬁb”sy@ém 'bSJtn@sreftﬁfgec{‘léiﬁ)wn

bet ween t i ved S nsa

t h%ﬁqeﬁ%q%%tp Y Sk é}/?ﬁt@ etl%aélda e%aé? giﬂbfﬁaﬂl%g the data
(Oﬁﬁmatwnmﬂﬁﬁﬁﬂ&wd&ﬁa@nMhﬁﬁwm le, the known dat a
detector 480 detects theS oSi ti ?i, Ee known data
fromthe equalized data, QHFQﬁngﬁ he known data
(operation S640). The first correlator 480-1 and the
second to n-th correlators 480-2 to 480-n of the known
data de tector 480 cal culate the correlation val ues
between the plural reference signals and the received
signal. The conparator 480 conpares the correl ation
val ues, detects the known data at a position where the
peak correl ation value is produced, and providesthe
detected known data to the equalizer 430 for the
conpensati on of the channel distortion. Al so, the
detected known data may be provided for the sync
detection of the denodul ator 420. [91] Then, the
synchroni zed and equal i zed data is error-corrected,
and the errorcorrected synbols are decoded. The
decoded data is rearranged through the deinterl eaving,
and then error-corrected through the RS decodi ng
(operation S650). [92] Then, the error-corrected data
i s derandom zed, and then outputted as the MPEG 2
transport stream data (operation S660).
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[1]

(2]

[3]

[4]

[5]

[6]

[7]

[8]

Mode for Invention [93] Industrial Applicability [94]
The present general inventive concept relates to a

walt@snal9ser oadcast transmtting/ receiving sSysRENKRAWSH00179

si gnal processing nethod thereof , and nore
particularly, to a digital broadcast

transmtting/receiving sye g\e’xgd a signal processing
net hod t hereof which can 1 W t he receiving

per f or m@e@@fblb%amﬁnﬁﬂm&ycbﬁ ASihing a known

sequence into a VSB_ ( Vestlgq i de” Ban ciﬂta ﬁér eagw
and t r AFFEAPTIACHEP RRLORIZE 4N é%? ¢ ¥ éC 8 Bl gyes being
known m@@ttbelmta sp&afisiesidat st Text [95]Claims [1] L A
digital

Lo antm SRR o AR R UG B M6 Be AERARE R data
bei ng mmsélmpedtlam otiths petliblyicedf fognndamzeddataibirdapl;exer
to out énc@déﬁ& @n(ﬁt}d'éme{té) L g} ﬁt[b%l rhﬂﬂz Mo %efxblﬁ QHd

known ata I nt ositlon e nu

r andon® E@duléﬁﬁ/éﬂ:s@qr@amr tg rlin(@h‘@é‘%i@lﬁ efl%pd@ﬁeiééeRF eyt de
st r eammeuliRtet lde@ aht enrhixeninink IRFPEGXBFicd g a

nodul a verter to nodul ate the encode ata, ..
e oot Tigi G UG whana B hlmed iy SRS e Binprising a
RF- condas padrdart @.gch&hte2he Hineviddga balkelpraagcasijuence having a

trans imed in claim1, further conprising
a data IIezéeﬁtrenregt%a&‘l:?o generate the known data by

gener a3. ﬂﬁ@ dagitd hreadeast ansinrterans saanied imdainp atwl@mn thieagata

3. Thegfafi ihahd&Y iRRARa86n Eﬁcﬁ@ﬁf@sbéﬁﬁe(ﬁﬁos%&f iRAWIGh the null bytes
claiml1, wherein the data stream i ncludes i nformation
about ¥BéssPetified position into which the null bytes

are : ns, eﬂie&ﬂgm{l 6}oa€casﬂ_fiﬁns€hl@¢ﬂa@bldhh@@d?@l&ﬁm 8 el eih e fin-

as cla n the.in.for

hser cloRi s dOFHE Mo h gy Cotaeng e rears 88 hier and

byt es, cantaincinfidraiation abduw threeitngh oébeutlithyeesl engt h of

the nukly

e b R ey i BPERF] b o
conpr i €BBprisgs:Reed- Sol onon (RS) encoder to add a parity

of spegRrbéedoBiio RSpeﬁdaae&etaad Iarpaﬁfﬁ&rsP&&flm ¥t8€1o the data in
errors occurrlngt ue to ¢ an(g]gls erl eaver to

i nt er | YEGRIORECH AT QKU tt‘aChEHma Sspeci fi ed

patt er o inidagertts @lidrcve theqaeity-idiled @datdh b spégfied pattern; and

interl £ Earel%g er(ljcaotd%r {oncto?lvesrt 1h%\{§t|erle VrCTH (c)llatsé nkl)tY) 8-level symbols by

performing a trellis encoding of the interleaved data at the rate of 2/3.

6. The digital broadcast transmitter as claimed in claim 5, wherein the interleaver
outputs a successive data stream of the known data which are inserted into the
same position of a plurality of different data streams outputted from the
multiplexer.

7. The digital broadcast transmitter as claimed in claim 1, wherein the
modulator/RF-converter modulates the data by a vestigial side band (VSB)
modulation method.

8. The digital broadcast transmitter as claimed in claim 5, further comprising a
second multiplexer to insert a segment sync signal into the data converted into
symbols by the trellis encoder in the unit of a segment, to insert a field sync
signal into the data in the unit of a field, and to insert a pilot signal into an edge

portion of a low frequency band of a frequency spectrum by adding a specified

12



performng a trellis encoding of the interl eaved data
at the rate of 2/3. [6] 6. The digital broadcast

wWo eE@somMIsg er as clained in claimb5, wherein theCT/KR2005/000179

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

i nterl eaver outputs a successive data stream of the

known data which are inserted into the sanme position

?f a pD@r@m}ettys tl?h‘dadzi fibed Nk sﬁfﬁiri]fae(ﬂ%f/éiaﬂf out pgtted

romthe, nul tipl exer. 7. The.digit roadcast .
transnit? &gn%léﬁ%‘feé?lﬂ%al"ﬁﬁ’dcff’%? fiieita ‘%ﬂ%‘%&ftﬁra{lﬁ‘&l““’n’ COmPprISINg:
nodul ataodéiRiZingomviepotetatantictainatiesh himenudladtygestheirey inserted at a

vesti gi.al: eS| : d (VSB) nodul ati on nethod. [8] 8.
The di égﬂ%tklg%%rg%lgglgast transmtter as clainmed in claim

5, furewppitisg Apaiasiragm avhiecis hernied) byi ipsesties sneeilicd kapwn gata into
S€gMeNthe HB&FoS bOMEInull B s o thedBddnigd @lid fftahft O

synbol s bﬁ' thﬁ%@el lis encoder in.the ynit of a
segnenticoigeit { steeapy (o el eSS ighandi nto t he data

I Nt hemodulhtigf tha chewled da@nRFiconverary theangalula¢d ddtgadd transmitting

into a@le%ggmﬁ), rrtédgqaof a |l ow frequency band of a
frequency spec rumaby' addi ng a specifiedDC value to

the dat@ Ticgizahl pheasivpeuitiades dlamel in §19im 9, fuahei agnagirising the
procesgl g i tog g&n%frﬁfng%éjkr%&@élatgﬁyg%hg a sequepce gaving a

transmssi on, rising: random zing an I nput
st r eanPiRAGIERAMAYCTHUI | byt es being inserted at a

speci f i EAThp@fpinkl SBcesSink PMRddYE cfaifhel & ShingavMdttighhd Sata stream
P R M E R

st r eanins@teclodi ng the data streamfor error correction;

and nodulat.i ' .RF~¢ ' )

odul ol ot alal e RRRR AR (L 2a FPONEL L LA o in-
[10] 1frmIten sigpeePd prios eesiipyonthe Wald strsam padcadig ithe position into

cl ai m @nichihd MBI d&PLARdcSAI the operations of
generating the known data by generati n% a seguence
%T%P A

havi ng! Strapl Rregespiag tuthpd S rjqimed in gigian &5 whegpin the encoding
Sr ocesqbdﬂ@icﬁﬁ&iohﬁiﬂis@esm_ehl?:i-apedatiidhs@if;ai m 9, hwher ei nf_t hg
ata st am | ncl udes 1N rmati gn out specitTl e .

pos 1 ST Bk LR REHE el ‘D RaPRe hortatfe 3P T occurring
12. Theéucstoghaneps; ocessi ng nethod as clained in claim

11, whereinthe in formation s d i.ntoa
posi ti %F]éﬁg Vl%lg Zne.loﬂz}ltr %}pé@gé%&plpécsgg?ﬁ%a ? %teelngoag |(1t ion )
i nto whnyRrtngéhaintqricgyaddatasinion&dqvicbsymijolshy pegformgg a trellis

si gnal eRbaHEe s iUnBENRd daf £ R @RGbIoM.cl ai m 9,

vherel 1, (S BRSNS SO ULON SOMALSSSLLI0 erip i in

t 0 t heteladvang opeatitaroutpute o kuceedsiverdaor sreamaifnlid kigovaikata which
toc hagrg Gfrlls%l.”ted into the same position of a plurality of different data streams
outputted from the multiplexer.

15. The signal processing method as claimed in claim 9, wherein the transmitting
operation modulates the data by a vestigial side band (VSB) modulation method.
16. The signal processing method as claimed in claim 13, further comprising
inserting a segment sync signal into the data converted into symbols by the trellis
encoder in the unit of a segment, inserting a field sync signal into the data in the
unit of a field, and inserting a pilot signal into an edge portion of a low frequency
band of a frequency spectrum by adding a specified DC value to the data signal
of a specified level.

17. A digital broadcast receiver comprising:

13



interleaving the parity-added data in a specified
pattern; and converting the interleaved data into

wW@2008021958ynbol s by performng a trellis encodPCEK&R005/000179

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

the interleaved data at the rate of 2/3. [14] 14. The
signal processing nethod as clained in claiml13,

wher ei tinbetol rocdiey 4 gl MhichHlgisat indnQlat4btise @serted into a specified
successive data strea

of the known. dat Ich.ar
hoor ¢ Bt g 95 DS R e g T e BtPiek it
di f f er ed¢maat@ostordeamsiulat habaetiafd ognahe nul ti pl exer.
[15] 15 eqlhyi90RLuig %%Qﬁﬁ{oﬂgla%ts%i?ﬁdd ai med i n
claim9, erein the transmtting operation nodul ates
t he dat knayn daty detestgr tf desged heagun omHptaalized signal and

met hodgutpi@he d&ectddRnsi D84 tPheegSIizBg et hod as
clai med 1n. chalm further co IiISIn insertjng a

31
segnren\f"hgrﬂ’i‘ct & PYRAFCT SIblAeh dhefigria! BeyRg Bied@g Wit outputted from
synbol selyiotheatardetecios. encoder in the unit of a
segmen Lnseri field sync,si | J.nto the data
0ot he Rl Bitaagl R SARCTPIIR chilf PLIVERIRLR known
i nt o adatedeyepies tisequeonée bavimga predefirmdpattpand of a

frequepsyrpg m?ggfa! Ig#BaQé’as@l‘égéi??fe% cERed i ‘?%??91’\7@&?&“ HR known

the data sign a speci [evel .
di gi t aflatdAYELeHEAMRTEEE| ver conprising:a tuner to

recei V& léassbii\@rrelibiab chiRglae Kewatibatvalueeif gt leb& e¢d §ghal and
into a tslgﬂ%m fie ositi OF, Can to convert the received
i -4h

si gnal 243509 1 SAE"8 | ; a denodul ator to
denodud atrepdriver wadeedera fict ksiogmalata ncomepaging 2ler cdr@lation values

equal i thﬁ[lna? signal; and a known data
det ectélrﬁp'%t%%‘e ec U‘JTO%%%E%Q\AM data fromthe equalized
si gnal 2Giride gligifal bropfieastsceivered clavoosh injelaian 19 wheeein the reference

equal i gefal iWHEsRbR ValiR REMREA %?Enc%ﬁ@hthé S niiNRarShAR®s the
usi ng the known data outputted from the known data

det ect B¥OWN 443 18. The digital broadcast receiver as
cl ai megll.iMecli@iabbddcasheeaiver dshgikpowclgial 87, aEpdih #&Sknown

i o taf g PR an e Bsr el ISR T dafitsSihd dthadiior B the de-
wher ei motliidetok penwrndadhadcdeodditon worgghe kmmn aqtal east
one coss e ngr?]eglp}%ﬁ%qﬁa%cﬂeglggtf&oﬁggﬁﬁ'lﬂ&d&&st‘f@éegﬁ%rﬁfcogﬁgsing:

recei ved Si reference si

a conpEEAYBE asserdbvaich hap knewodpfa batng imsgried ibap spryifigdeposition,

correl gid @Eiyé&ﬁhg'%‘e o 419&111 fr{t@ mbb&%aﬁpiigﬁl,at or. [ 2_0]
20. Th dl(ﬁ1 t al roadcast .receiver as clained in claim
PR it

19, whesRediiating thebas ¢'&¥gnal is an output val ue
pr oducagabying feattinglutdeel sgrgital t hat 1 ncl udes the

known (ge%c%i'ng the known data from the equalized signal; and
equalizing the signal using the detected known data.
23. The signal processing method as claimed in claim 22, wherein the known
data comprises a sequence having a predefined pattern.
24. The signal processing method as claimed in claim 22, wherein the known
data detecting operation comprises the sub-operations of:
calculating a correlation value of the received signal with respect to at least one
reference signal; and
detecting the known data by comparing at least one of the correlation values.
25. The signal processing method as claimed in claim 24, wherein the reference

signal is an output value produced by encoding the signal that includes the

14



[21] 21. The digital broadcast receiver as clained in
claim 17, wherein the known data detector outputs the

walzasntwss known data to the denodul at or, and tPEI/E&2005/000179

[26]

[27]

nodul at or perforns the denodul ati on using the known
data. [22] 22. A signal processing nethod for a

di gi t akndwmo@dgast reception, conprising receiving a
si gnal ch. ha known dat.a i nserted a .
spoch 1 Hbd S G e e R Tl RO EE 2t T cgmarising the
into aopmzﬂeinaﬁ@eﬁogmag a ddfmﬁduilutlan bsigg theelelzatdbandn data.

si gnal .gnal ; detecting

t he kn%agg 4¥p%ﬁ%$§nﬂgﬂﬂé |ze§%ﬂ§ jnal ; and

equal i zznw@tlﬁlﬁ@r &1 igacive t@dﬁ@meﬁ N e ek méigh g mall bytes

[ 23] 2Bseridda &isprdticdFRARRS htDoRIIIRd dag sebah ﬂ@&hddrby inserting
rein the known data

claim 22, co S

havi ngspﬁ%lf%ggé‘?w datagniodhy PPS“["leﬂf tl?%nl;?“ﬂréﬁé‘e%ﬁ?fg‘ﬁ%\r ndomized data
pr ocesstdag; met hod as clalned in clain122 wherein the
Known Q cogeerttg %‘Scor?i% t %tre%rr}l &ﬂna[ed Ehe multiplexer: and
sub- oper I'ONS O orfefatron vaPuié®of
the ree mOdeldm/i@ﬁeﬂnthmﬁo m@p@dz@ thte@n@adeﬂ@la@t Rbrpenvert the
' ef o1 CR6guIHed G and Ml HRRAE G LAR cHiaPUa Gat 3 Dy
conparing at | east one of the correlation values. [25]
25. The signal processing nethod as clained in claim
24, wherein the reference signal is an output value
produced by encodi ng the signal that includes theknown
data. [26] 26. The signal processing nmethod as cl ai ned
in claim?22, further conprising the operation of
perform ng a denodul ati on using the detected known
data. [27] 27. A digital broadcast transmtter
conprising: a nultiplexer to receive random zed i nput
data stream which has null bytes inserted at a

speci fied position, and to output a data stream forned
by inserting specified known data into the position of
the null bytes of the random zed data stream an
encoder to encode the data streamoutputted fromthe
mul ti pl exer; and a nodul at or/ RF-converter to nodul ate
t he encoded data, RF-convert the nodul ated data and to
transmt the RF-converted data.
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