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1 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 performancm 1bn performance of a
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terrestrial waves digital broadcastmg system according to the ATSC dlgital 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 a con-
catenated coder form for cormrecting errors generated by channels, an interleaver (130),
and a 2/3 rate trellis encoder (140). The encoded data are mapped in § 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.

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 syncs of four symbols and
data symbols of 828 symbols.

As 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 cuter coder, and the outer-coded data are dispersed through



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 mapped in a 8 level symbol

and inserted with the field syncs and segment syncs as shown in Fig. 2.
Afterwards, the data have DC offset to generate the pilot, and are
VSB-modulated, upconverted to a RF. signal and transmitted. [gﬂ? .
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multipath Is compensated through an equalizer (220). The equalized
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digital television system of Fig. 2, a field sync which is a known sequence appears in
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] An aspect of the present invention is to provide a digital broadcasting fransmission
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 transmission system and a signal processing method, and a
digital broadcasting reception system corresponding to the above and a signal
processing method thereof.

Technical Solution

[11] A digital broadcasting transmitter according to the present invention includes a



system by adding a predefined known sequence, manipulating a pattern

and transmitting a signal in a transmission system and a signal

processing method, and a digital broadcasting reception system
corresponding to the above and a signal processing method thereof.
Technical Solution [11] A digital broadcasting transmitter according to the
present invention includes a 3 randomizer for receiving and randomizing

a data stream inserted with stuff bytes at a certain location, a sequence
provider for generating known data having a particular sequence to
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(171 More preferanly, the transmitter further 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.
[211 In addtion, the transmission part modulates the data in VSB modulation.
[22} Meanwhile, a signal processing method for digital broadcasting transmission

according to the present invention includes receiving and randomizing a data stream
ingerted with stuff bytes at a certain location, generating a predefined partiéuiar
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



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 ip VSB modulation. [22]
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Advantageous Effects

[27] According to the present invention, a digital broadcasting transmitter generates and
inserts stuff bytes in an MPEG-2 TS packet and transinits 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 Deseription of the Drawings
[29] Fig. 1 is a block diagram to show a transmitter of a general U.S-oriented terrestrial

digitai broadcasting system,



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, detecting the known data from the demodulated signal, and
equalizing the demodulated signal using the detected known data.
Advantageous Effects [27] Accordingsto the present invention, a digital
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[44] 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 adaptation field data section
having other information of 1 byte and stuff bytes of N bytes, and ES data of 188-(4-+2+n)
bytes.

[45] Fig. 5 is a block diagram to show & digital broadeasting 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 muitiplexer (not shown).

[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



companying drawings. [43] Fig. 3 shows a frame structure of a TS packet
and Fig. 4 shows a frame structure of a TS packet with a stuff byte. The
TS packet of Fig. 3 consists of a 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. [44] That is, the MPEG2 TS packet of Fig. 4 is an
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] In the digital broadcasting transmitter, if the information on the number of stuff
bytes is inserted in the reserved part of the field sync data segment section, the known
symbol number detector (471) of the known symbol 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 trellis 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 1o 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 treilis interleaver (475) can be implemented using a

counter and contro! logic.

[50] 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



decoder (430) for performing error-correction and decoding, a
deinterleaver (440), an RS decoder (450), and a derandomizer (460).
Additionally, the receiver further includes a known symbol location
detector/known symbol output (470) fo7r detecting and outputting the
location of the known symbol from the’demodulated data. [481 Further,
Fig. 13 is a block diagram to show the known symbol location detector/
known symbol output (470) in detail, and the known symbol location
detector/known symbol output (47 &;cludes a known symbol number
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initialk tﬁ%ﬂd;@ (ﬁ@ﬁ]}s 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 interleavers, so there are six sequences with stuff bytes. That is, if a 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 value of initialization and trellis
encoding is performed by updating with the altered parity.

[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 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 stoff bytes, randomized, replaced with a



encoder at the beginning location of the known sequence, for example, in
order for the value of the memory element of the encoder to become '00'.
The sequence altered by the initialization replaces the value stored in the
packet buffer (325) and the new parityggenerated 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
trandifRarsequeRscath BRIk sensitAed SheBrH At SertP iRt iggmepL hich is
(3103 muiviigj gitab od\sdigicd fardednasti aftec eepiacing thestutvby semaf tthienprove
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trelligeeng %%d% &*ﬂ st ovipsiorm pos data seqment wiigh éulc"f‘ KR sync
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beginping.IpAN90 L REQUENGEPHIG KRR YRR QUYL PRURSOh symbol
number detector (471) of a known symbol location detector/known data output (470)
of the digital broadcasting receiver detects the information on the number of the known
data, a segment flag generator {(473) and trellis interleaver (475) find the location in-
formation of the known symbol based on the information, and a known data extractor
(479) outputs and uses the known data from the acquired information to improve
reception performance of the digital broadcasting receiver. As the location of stuff
bytes is always fixed, if the information on the number of the stuff bytes is acquired,
the segment flag generator (473) and trellis interleaver (475) can be implemented using
a counter and control logic.

[62] Meanwhile, the equalized signal by the equalizer (420) is error-corrected through
the Viterbi decoder (430) and decoded in symbol data. The decoded data rearrange the
data dispersed by the interleaver (330) of the digital broadcasting transmitter through
the deinterleaver (440). The deinterleaved data are error-corrected through the RS
decoder (450). The error-corrected data are derandomized through the derandomizer



the RS encoder (320) is altered by the value of the initialization and trellis
encoding are performed by being updated with the altered parity so that
there is no problem in decoding of the RS decoder of a digital
broadcasting receiver which will be described below. That is, the trellis
encoder is initialized in order for the trellissencoded data to form a regular
sequend during the known symbol sequence section, RS encoding is
§erfo med to replace the data of the initialization location so that})arlty IS
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deinten eaver e deinterleaved data are error-corrected through

163%he RS HedbBICMAE P PPRERPEFACOTERRSACH A BT & gt awlHE
througimthes deramdomizes®m(A60). 12 are similar to those of Fig, 5. Therefore, a detailed

description of the same function and operation is omitted and the difference will be
described.

[66] A stuff byte replacer (515) replaces stuff bytes of the data randomized by the
randomizer (510) with a particular sequence and outputs the data. In this case, a pattern of
the particular sequence may be preferably adjusted in order for the symbols mapped through
the trellis encoder (340) to 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 sequence generator (513) for
generaiing a particular sequence to replace the stuff bytes and providihg the particular
sequence to the stuff byte replacer (515) in order for the pattern of the known sequence

generated by replacing the stuff bytes to well operate the equalizer (620).



[63] Fig. 12 is a block diagram to show a digital broadcasting
transmission/reception system according to another embodiment of the
present invention. In Fig. 12, the digital broadcasting transmitter has a
randomizer (510) for randomizing data;gf the input TS stream, a stuff byte
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the compatibility with the existing receiver and initializes the memeory value of the trellis
encoder (540) for the entire stuff bytes according to another embodiment of the present
invention.

[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 (335} of the transmitier.

[75] The value of the part that initializes the memory value of the treilis 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-



sequence to the stuff byte replacer (515) in order for the pattern of the

known sequence generated by replacing the stuff bytes to well operate

the equalizer (620). 10 [68] According to another embodiment of the

present invention, as shown in Fig. 11, the block diagram of Fig. 5 further

includes the replacement sequence generator (513), and a parity

reconstruction (535) of the transmitter and a known data detector (670) of

the receiver operate differently from the digital broadcasting

transmission/reception system of Fig. 5. [69] The replacement sequence
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(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 trellis encoder
(540) according to 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
(540) for the entire stuff bytes according to another embodiment of the
present



invention. [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
Clasipff byte replacer (515), can be any value. The re 11 placement

sequence generator (513) considers the symbol value which is mapped

aftel- trellis-Brit8HM PHEESPEIRECE e W9RRRTEARYalue to have the desired

patter By g cepauense atihs awnHalawanisaiigidhe initialization,

and generates the particular sequence to replace the stuff bytes. [76] The

repRaBEIfRSIPEEYDENEES jBn EfdtoiE B st dbahaaiovetpantbulat in the data
stregfguence in the memory (now shown) and is controlled to adjust the sync

by a control signal generator (570). Accordingly, the sequence of the
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performance of the réceiver is improved. [/7] As above-described, stu
to glpdbatmgenetatedaitinstrtedeamarnMPB GraliSepaskat (ehpeifisertétrellis
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tfransmittet and the digital broadcasting receiver detects and us
timgmothagatadsectias recepticreparformancslsuch alisyngeacquisition and
equalization performance can be improved. [78] In addition, the sequence
of the known data is operated to improve operation performance of the
equalizer soltmatitheiperfenmador ofthe®gualizerieanibetimpioied awddcast
transhi tr'%gug%r f@}%%%%%oi{attg%or%%%%%& irtl) % Irpeoc{cgt\étergin%:%&g lg’ﬁliﬂ 1? '0% thAe data
Igital broadcast receiver, comprising: a tunerto receive a data stream
stregolectinglkagown dataoapgapfecessorlimpropess thefdatarsire anp usidgta.
the known data included in the data stream, wherein the data stream is
transmitted from. a digital broadcast transmitter comprising a known data
gengrator tolpeneratecknooordiataioackiionn datarénsertiRg ynioderddelibied in

kno ata to the data stream, and a Trellis ﬁ&coder.to rform Trellis
the dlg\i%ﬂ q)roa .casq U‘ansmlger compensates an Kb parnty ([)er tLe n&ata stream to

correspond to the memory resetting.

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

a demodulator;

an equalizer; and

a known data detector to detect the known data from the data stream, and
provide at least one of the demodulator and the equalizer with the detected known data.
3. The receiver according to claim 4, wherein the processor further
comprises:

a Trellis 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



encoding using internal memories and to reset the internal memories at a
predetermined time point according to a control signal for controlling
Trellis reset. 2. The receiver according to claim 1, wherein the digital
broadcast transmitter causes the kdéwn 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
aCCQ@%-@O%%‘&%M%@&BC@? E%@HBHH%@@%%%‘Q otlb%h%lgﬁ@fnterieaved
broadcast transmitter compensates an RS parity of the data stream to
datggfieedpond to the memory resetting. 4. The receiver according to claim 1,
wherein the processor comprises: a demodulator; an equalizer; and a
known data detector to detect the known data from the data stream, and
provitle at leHst orecofethedemodulatoriamd the etaalizetiwithrtivessor further
congﬁgggst:ed known data. 5. The receiver according to claim 4, wherein the
rocessor further comprises: a Trellis decoder to perform Trellis decoding
on the atssstreadniprotdssed bynthevegaatizenmaidednteribaws tecoded data
Sn,egg{form de-interleaving on the Trellis decoded data stream; and 13 a
Reed-Solomon (RS) decoder to perform RS decoding on the
de-interleaved data stream. 6. The receiver according to claim 5, wherein
the processer further comprises; a re erse-rangtomjze to.perfor
reverzie-ran omizing on %e%ignﬁgzooé\{ea&%aﬁh\% Foam Ejf Jﬁ%%“r%(rﬁeaﬁ/aeg clector
deteceonding! tofolamridpwhereingHedknownrdetatietbttokdetecisiednirokhe data
Streig]fora{plgtligsq ';%9%,{9‘{29 I‘)(\)iga(%%g or length of the known data from the data
S{Péam, ARd restores the khown data. 8. The receiver according to claim 1,
wherein the data stream is processed to be robust against errors. 9. A
methgd for pirﬁ)cessin a stream of a Plgg?I bvrrgadcatt r%ceiv?r, the q
methdd comprising: rSCaNInG & data straam i EH?H}nSBek Bt GATR R eesse

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 stream,

wherein the data stream is transmitied 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 Treliis
encoding using internal memories and fo reset the internal memories at a predetermined

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

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

controlling a process of inserting known data,



processing the data stream using the known data included in the data
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 théknown 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 cantrol signal faseentrelingifrellisIeset 1QnIhemethed-acs0dingitBied in
claim 9, wherein the known data are included in a predetermined location

the Jfigielg RraasicasiniraB il g W PRIt SiyndPfariEon®oIihy 49%oseegm to
corRbsering.known data. il 1. 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

memery resefing.d2. thereiiad acearding o claim 2 WheteinANGises:

processing comprises: demodulating the data stream; equalizing the data
stre@¢hicsiitrdetcba g thERABWN data from the data stream, wherein at

least Qn6.9f the.demadulating.and equalizing is performed using the

detected known data. 13. The method according to claim 9, wherein the
processipfreHer somprsesTpseeasingeTrellis decoding on the
cduplirsd et aatieainio PaItormng dedfierieauinginnhe. HElS AEeatRd e
data stream; and performing RS decoding on the de-iriterleaved data
detenredimord: de 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
detdcts controkdénfoethatioreretlinding lobaitioy.orlesgth dfithprknoaing dtather

. Olgqu{geghe data stream, and restores the known data. 16. The method

ccording to claim 9, wherein the data stream is processed to be robust
againstemorg. Trellis 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
conirol mformation 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 is processed

to be robust against errors.



