- ;6789:; e3e\ kYA _c$d”. k6dkTk O DESCRI PTI ON Stream Decodi ng Apparatus 5
Technical Field The present invention relates to a strean1decodiggaikpr4'p
apparatus that decodes transport streans having nultiplexed video data
“and/or audio data of a plurality of channels. 10 Background Art The
digitization of broadcasting has been devel oped in recent years. In BS
(Broadcast Satellite) digital broadcasting, for exanple, video signals
and/or audio signals of a plurality of channels are conpressi
by an MPEG 15 (Moving Picture Experts G oup) 2, and al so nulﬂmﬂumﬁﬂ@m@@mﬁ
streans are transmtted. In a conVﬁghkggghI hgital br oadcasti ng :
that receives bit streans thus tra rough broadcasting s8t¥flites,
first, data of a selected transm ssion channel 20 undergoes r edet er m ned
denodul ati on processing, so that transport streans includingﬂ@mwmﬂmm
and/ or audio data of a plurality of channels are produced. T mmﬂmw
streans are decoded by a tr3FspdntDaceddes PRPAFEtHSi t al br oadcasdhding
receiver, so that PES (Packetized El enmentary Stream packets 25 are
produced. The PES packets are decoded by an AV (audio 1 vi deo) decoder,
so that a digital video signal and/or digital audio signal is produced.
Final | p, siethnicabedbieldnal and/or audio signal as to be converted in a
system suitable for a display device such as a television or the like is
out put to 5 the Thespbagsdeti cnveliglon irelatashehat iaa dragammdegodicrgin
explaining a data structure of a transport stream and PES packets. Wth
ref erence app&igtus, thatiededodas ( Vrdngpoartd sfureiamsd ey DAy diwl t i lexed
plurality of channels and service information 10 ( SI ) are nultiplexed in
a transporvidgo edatd Jei)jor &mdhopdeitet ofn & lpelurakisipreof sthannells.
constituted by a 4-byte header including PID (Packet Identification)
information, and a 184 byte payload. This PIDinformation is 13-bit stream
identification information indicating individual stream 15 attributes of a
corregdpondBackgreaked Antl varies for each channel. Therefore, it is possible
to specify the channel of each transport stream packet for the PID
i nformation. By mMHd ldizjitgi 4 el b ovie-mssad ¢ dethi nigtlastveen Wevelopdd® in
transport stream the PID information included in the header 20 of each
transport rdden pgekek.i s fild erBgd by BrdAdeddd t esadbliiheel)r andppital
decoder, and the transport stream packets of an identical channel are

extract ed.ptdaddes €XRGP| Fo15 kg e Fivl.ddd sighalllsaafaPblr Shd€am fpckes s of
PID i nformati on #10,

of a plurality of channels are compressively encoded by an MPEG

15 (Moving Picture Experts Group) 2, and also multiplexed bit
streams are transmitted.

In a conventional digital broadcasting receiver that
receives bit streams thus transmitted through broadcasting
satellites, first, data of a selected transmission channel

20 undergoes a predetermined demodulation processing, so that
transport streams including video data and/or audio data of
a plurality of channels are produced. The transport streams
are decoded by a transport decoder in the digital broadcasting
receiver, so that PES (Packetized Elementary Stream) packets

25 are produced. The PES packets are decoded by an AV (audio



for exanple, are extracted by the PID filter. 25 Then, the extracted
transport stream packets of the 2 i dentical channel have their headers,
including the PID information, cut off by the transport decoder, and their
" payl oads connected to one another, so that a PES packet of the identi cal
channel is produced. This PES packet is forned of 5 a | eadi ng header and a
remai ni ng payl oad. The header includes information and the |Iike for

i dentifying whether this PES packet is video data or audio data. In the
conventional digital broadcasting receiver, since the transport streans and

PES packets, are struciured as. 10 described apove, P acket js produced
by sbteot (IR SASalRimee Shatne SLat BalrThREs s ennhoy o diattal
transport decoder, and the @roduced PES ﬁacket of oni channel is then
decoded b4 A¥IRelodis PTeduceds o HIRdLlY a SHHRE ¥ gRYI SRR b AR H D
signal of one channel. 15 As descri bed above, since video data and audio
data of a3diuI§19nat @RahfRebs SRVAAESDI HXed FHSERR sldtaidm Q% eans)
PID information is added to each transport stream packet , whereas no PID
i nf or mat i H-SBLAH RV 1L tHECR @D R & Py bate 0T THig 1ike che PP HI bakXet

only includes information 20 as to whether this PES packet is video data or
audi o 8at &hepdigpiag devi@el ude information as to which channel's data
this PES packet is. Thus, when decoding the PES packets of a plurality of
channel s at one Riigwe,6 iis iz sehpematbtediogrgantiory usiei dn Zxplminals' a dat a
t he PES packets bei ng decoded are. Therefore, 3 it is inpossible to
recogni ze dgtixhs treetere' oPES paeksporths tRE@MmaTEIREDchagkebsoded ar e,
and hence, it is inpossible to decode the PES packets of a plurality of
channel s at one Wiitle defareneornveiond ., diiglealddraddtabee hpndoidies. 5
Di scl osure of Invention An object of the present invention is to provide a
stream data (Audio) of a plurality of channels and service information
10 (SI) are multiplexed in a transport stream (TS). Each packet
in the transport stream is constituted by a 4-byte header
including PID (Packet Identification) information, and a 184-
byte payload. This PID information is 13-bit stream
identification information indicating individual stream
15 attributes of a corresponding packet and varies for each
channel. Therefore, it is possible to specify the channel of
each transport stream packet for the PID information.
By utilizing the above-described data structure of the
transport stream, the PID information included in the header
20 of each transport stream packet is filtered by a PID filter
of the transport decoder, and the transport stream packets of
an identical channel are extracted. In the example shown in
Fig. 6, the transport stream packets of PID information #10,

for example, are extracted by the PID filter.

25 Then, the extracted transport stream packets of the



- decodi ng apparatus capabl e of decodi ng PES packets or elenentary streans of
a plurality of channels at one tine while 10 recogni zi ng whi ch channel s’
PES packets or elenentary streans the PES packets or elenentary streans
“bei ng decoded are. A stream decodi ng apparatus according to one aspect of

t he present invention includes: first decoding neans that decodes a
transport streamin which video data and/or audio 15 data of a plurality of
channel s are nmultiplexed, to produce a PES packet or an el enentary stream
for each channel, and adds inherent identification information in each
channel to the produced PES packet or elenentary stream 1.0 output the
resul t ant 'bjzcé?(:gt cg‘ranéﬂeﬁneﬁ?gfay El??%’émq? Coﬁ&cg']é’éjdd}%gt 8 rfedhs

t hat decodes_ for each channel the PES packet or el enmentary stream out put
from the fAHQTRREEHAR ngCHtarREbyPYsithf t hEapgRREt: | 4889%8L i nPSChetFOHT added
to the PES packet or elenentary stream In the stream decodi ng apparatus in
accor danc @R dheonentad o PReeArPEherhySPhEhat s PESPaEKRE AERe t he
transport 4 stream in which the video data and/or audio data of the

pl ural i ty istenthbembl chanre i s ipresgeded; s Tty RES tRAghetiute forametDHacket
or elenmentary stream for each channel, and then inherent identification

i nf or mt i ¢hleaddashhepdaneand & x¢aad nd nppaidopdoduthe PeEdigncingludes

el enentary stream Then, by the second decodi ng neans, the PES packet or

el enent ar yLnsioweat ien dapddddref okikecforhdweait ifyind nghebhberddindisf iRES i on
information added to the PES packet or elenentary stream and hence, it is
possi bl e tracketiiy, vodeohdabasips eldilee deXa.dentification information

whi ch channel 's PES packet or elenentary streamthe PES packet or

el ementary stredm bbemprdesmtbonal dididral breadichasitdngosecblivetro stiovmsle t he
PES packets or elenentary streans of the plurality of channels at one tine
whi | e recagme ztirgnsipoait chtneahnss 6 paESkgpackets erd asyrhbtatredans he
PES packet or elementary stream being decoded is . The first decodi ng neans
may i nol udiesodt ieed i digbveans PERpackietadtsSpaotiueedpbyt séleetiivpackadn®f an
identical channel froma transport streamby reference to PID information
of the tralsnidl shr@eebakisncPPID Bifeanadeondbynghaaandpsit decodes,

and the produced PES packet of one channel is then decoded by
the AV decoder, so as to output a video signal and/or audio
signal of one channel.

15 As described above, since video data and audio data of
a plurality of channels are multiplexed in the transport
streams, PID information is added to each transport stream
packet, whereas no PID information is added to the decoded PES
packet. That i1s, each PES packet only includes information

20 as to whether this PES packet is video data or audio data, but
falls to include information as to which channel's data this
PES packet is.

Thus, when decoding the PES packets of a plurality of
channels at one time, it is impossible to identify which

25 channels' data the PES packets being decoded are. Therefore,



- 20 the transport stream packet extracted by the extracting neans , to
produce a PES packet or an el enentary stream for each channel, and addi ng
means that adds inherent identification information in each channel to the
PES packet or elementary stream output fromthe transport decodi ng neans,
and then outputs the 25 resultant PES packet or elenmentary stream 5 In
this case, the transport stream packet of the identical channel is
extracted fromthe transport streamby reference to the PID infornmation of
the transport stream the extracted transport stream packet is decoded to
produce the PES, packet, el el enent ary s#ac m for each chgnnel and t hen

the i nher ént %%ddRPrFSdR %40 RPGPIRLZENY achapRghRel PES RACkEtEoth%e PES
packet or jienentar t ream_ Therefore, ossible to detern ne which
el t HEDES Ga e Do o OerErSH 7 83 BERSRgs Ltol® HIBHES DALS stf t he
|dent|f|cat|on information 10 added to_t he_ PES packet or _elenentary stream
The second&fRIRIithe F&sh Packe tisoh éeP%PSPllﬁﬁyn@gnghﬂﬁUPﬁﬁ atpPRe atimg of
storage regions provided for respective channels, storage region specifying
nmeans t hatirst@%scqml\ée@tfsobaékéﬂ-géltaél W@R%a?ﬁ%ﬁbﬁ? fromthe
addi ng means into 15 a storage region of the storing nmeans provided for a
channeP specified on the basis of the identification information added to
the PES packet or elenentary stream and video/audio decoding means that
decodes f dHisakesurerafeIneghbaonhe PES packet or el enentary stream stored
in the storing nmeans. 20 In this case, the PES packet or elenentary stream
is stored in a #roehjectegf drhgpaeiseat Loveaidoncharmmeproydde asstozan he
basis of the identification informati on added to the PES packet or
el enent ar ydetodbng APRIALEES papilele oof eldeeoding sPERarpacketst oved in
the storage regions that are 25 different for respective channels.
Ther ef or e,elemest aeyles reanpp ofi &lpd urma Ui o ah&iEbepacketona tameatletdbat ar y
stream for each channel by decoding the PES packet or elenmentary stream for
each 30or agecogyl ning Athidh sHames 1Yy PESepatkeng shielementary streams
the PES packets or elementary streams being decoded are.
A stream decoding apparatus according to one aspect of
the present invention includes: first decoding means that
decodes a transport stream in which video data and/or audio
15 data of a plurality of channels are multiplexed, to produce
a PES packet or an elementary stream for each channel, and adds
inherent identification information in each channel to the
produced PES packet or elementary stream, to output the
resultant PES packet or elementary stream; and second decoding
20 means that decodes for each channel the PES packet or elementary
stream output from the first decoding means by using the
jidentification information added to the PES packet or
elementary stream.

In the stream decoding apparatus in accordance with the

25 present invention, by the first decoding means, the transport



- storage region the PES packet or elenentary stream being 5 decoded is read
from it is made possible to specify which channel's PES packet or

el enentary streamthe concerned PES packet or elenentary streamis. This
"makes it possible to decode the PES packets or elenentary streans of a
plurality of channels at one tinme while recogni zing which channel's PES 10
packet or elenentary streamthe PES packet or elenentary stream being
decoded is. A stream decodi ng apparatus accordi ng to anot her aspect of the
present invention includes : a plurality of transm ssion paths provided for
respective channels; first decoding neaps 15 that decodes a transport
stream i n S vi 380 W&’dﬁti" ah® oL A3ta aanﬁQrplalH%’r‘? t jagp é’rf-gnWé?s are
mul ti pl exed, and then_ ouytputs a PES packet_ or an elepentary stream of each
channel t PRI LHERQEIHIRA T ATE MELHPLEXEY  ofs (dereardsFopTattes
provi ded faor the channel of the PES packet or_ elenentary stream _20 and
second deddifi FESRIFKCENAT LRBEREAPES hpaB Lo eagheRBANELY sEREHReD
transmitted through the plurality of transm ssion paths. In the stream
decodi ng agRERRSs idenkthbiaabienvirfornatppasénteapheporpnelt ke adde@port
stream in which the video 25 data and/or audio data of the plurality of
channePs d&r® the proRucgIdeREY pPacket se@lemen thash sddepms pIblear. by the

el enentary streamis transmtted through the transm ssion path provided for
t he channaieqdnd fleREE madleanss WeRES pagketr eanglementAryt stneamtied PES
packet or elementary streamis decoded. 5 Thus, since the PES packet or

el enment ar ydeto@edn i oxr agaeht t edanhedughyt hastinansrihssi drdqratHf caovided f or
t he channel of the PES packet or elementary stream it is nmade possible) by
speci f yi nglnfexuybioniatded distites PES patketherREBepeskeryosteeamenamdy
stream has been transmtted, to 10 specify which channel's PES packet or

el enent ar yhegiceamittheisr pessibbed RES ppelkcdifyar ehenene abassits eafh | she
Therefore, it becomes possible to decode PES packets or elenentary streans
of thaopl urédntifdéathanndng camadnieorn | nehibh| ehaanagni i PRSwWpatikethaomel ' s
PES packet or elementary streamthe PES packet or 15 elenentary stream

bei ng decotisiméstadpestreain drReoBESgpaeRka: BaY ellemldirtta X tdatd 4 Ob B8 S
that extracts a transport stream packet of an identical channel froma
transport &ddeded by .r efreeagerieq £t Rs pdosIBLedd @bcbhle the PES packets

or elementary streams of the plurality of channels at one time
while recognizing which channel's PES packet or elementary

15 stream the PES packet or elementary stream being decoded is.
The first decoding means may include extracting means

that extracts a transport stream packet of an identical channel
from a transport stream by reference to PID information of the
transport stream, transport stream decoding means that decodes

20 the transport stream packet extracted by the extracting means,
to produce a PES packet or an elementary stream for each channel,

and adding means that adds inherent identification information

in each channel to the PES packet or elementary stream output
from the transport decoding means, and then outputs the

25 resultant PES packet or elementary stream.



- transport stream transport stream decodi ng neans that decodes 20 the
transport stream packet extracted by the extracting neans, to produce a PES
packet or an el enentary stream for each channel, and sel ecti ng neans that
"selects one of the transm ssion paths provided for the channel of the PES
packet or elementary stream produced by the transport stream decodi ng neans
, and then 25 outputs the PES packet or elenentary streamto the selected 8
transm ssion path. In this case, the transport stream packet of the

i dentical channel extracted by reference to the PID information of the
transport streamis decoded to produce the PES packet or_5 el enentar
stream for each I&hﬁlﬁhélca%dtPﬁé"far%ﬁ%‘?ﬁE§|t5ﬁaﬂ§?ﬂ°]ﬁFB\ﬂdeBef:‘tﬂenttﬁé:%‘nanneI
of the produced PES packet or _elenentary streamis selected fromthe
plurality Branneh sk s“s‘F‘b‘FP‘fo‘é%‘Rsff°’§otPﬁaFr?ﬁ§PPE§ Fideam Ry JeHAFARGS
streamis output to the selected transm ssion path. Therefore, it 10
becones pdfs%ltE‘IeePFB %Pﬁﬁé’ﬂﬁ*ﬁlpﬁeoﬁr%%c@épmﬁ‘éc%‘é?e@ﬁ dikerEtracted eam

t hrough the transm ssion path provided for the channel of the PES packet or
el ement ar yrzANSRON t T et dackrt ol Meerded mprodycricthe RS Panket
having a plurality of storage regions provided respectively 15 for the

pl ural bty a3f elementiary crtypeamsteneasibdhapaEs mrkdhenrthd dmdrerzent
streans transmtted through the plurality of transm ssion paths into the
respect i v dsroridfec aelp g farma hicon depeechvehahanhel s ,addedl wiodtbe RES 0
decodi ng nmeans that decodes for the respective storage regions the PES
packet s ompattket emenedepeptaryns tyteamed iThedtwfoteri hy Asaposslipliehito case
the storage regions are provided one for each of the plurality of

t ransm ssidatgratire wiaich t ¢tlzaPE&S1l phbkePESopaekerte wiraeyl esterdaary tetaressamt t ed
t hrough the respective transm ssion paths are stored in the respective
storage rd@lonsgL5td hadbnathediblafserserdf fihie t héenespechitienc Harfainmtation
Therefore, 9 it is made possible to decode a PES packet or an elenentary
st r eamof oradbah tohathel PBy packditngrt ba ellen tkackaeitsam enent ary

The second decoding means may include storing means
having a plurality of storage regions provided for respective
channels, storage region specifying means that stores the PES
packet or elementary stream output from the adding means into

15 a storage region of the storing means provided for a channel
specified on the basis of the identification information added
to the PES packet or elementary stream, and video/audio
decoding means that decodes for each storage region the PES
packet or elementary stream stored in the storing means.

20 In this case, the PES packet or elementary stream is
stored in a storage reglon provided for each channel specified
on the basis of the identification information added to the
PES packet or elementary stream, so that PES packets or
elementary streams are stored in the storage regions that are

25 different for respective channels. Therefore, it is made



- stream for each storage region. At this tinme, by specifying which storage
regi on the PES packet or elenentary stream being 5 decoded is read from it
is made possible to specify which channel's PES packet or el enentary stream
“the PES packet or elenentary stream being decoded is. This nmakes it

possi ble to decode the PES packets or elenentary streans of the plurality
of channels at one tine while recognizing which channel' s PES 10 packet or
el enentary streamthe PES packet or elenentary stream being decoded is. A
stream decodi ng apparatus according to still another aspect of the present

t I havj I t
one. pr ovi BEFE eat%S%%%%cﬂeZIgeﬁéésP%‘¥t§§ BEophn SLsint ‘tﬁrﬁrg‘”a 3 H"

t t t st P | t t f
dent i cal SAh AT rﬁoag‘ﬂee%mdﬁdti S PEY PGS e retaﬂ‘a‘tﬁe?%nv. deo
dat d/ di I it h I I d
Storage r SR AdP (FEOEREF | FETHRAns BF obPIBALAE 1 HY SHSCHITRG et
vi deo/ audi o decodlgg nmeans .t hat _decodes for each storage regl on the

transport St glphcdie of Eg é’r?é’rt"teafry 5t ISR hIERR R&ing

means. _In the stream decoding apparatus in accordance mnth t he present
i nvent Pon defqdethshbrieddr L8R a ES HARAIR RBPSEhPES EPeMRRCATY it
pr oduced from the transport stream in which 10 t he vi deo data and/ or
audi o dat &ftﬁnlt%'$lliﬁ%lli’4?k%15 ehanhemenipgynstregretd® qonaarned BES a
storage region of the storing neans for each channel . Thus , by decodi ng
t he transp@aket rennelenentahysisdmepm rig)i orfhis makegddtppesisdkde ctelecode
the 5 transport stream for each channel to produce a PES packet or an
el enent ar yexadarthe PES cpaclkebdcorhelpmentiesy PESogmskaf @& rjusrakittr v
stream for each channel. Alternatively, by decoding the PES packet or
el enent ar i chaanefls agaohestbmageht bgixgcoynizinguvel poschanrel bs REDde
t he PES packet or 10 elenentary stream for each channel. At this tinme, by
speci L9i npadiiath ozt olementagy atrdemm PES PAS keickat olreekemanasyretarediei ng
decoded is read from it is made possible to specify which channel' s PES
packet or beisnprecgdedriesm t he PES packet or el enentary stream bei ng
decoded is . This nmakes it possible

A stream decoding apparatus according to another aspect

of the present invention includes: a plurality of transmission

paths provided for respective channels; first decoding means

15 that decodes a transport stream in which video data and/or audio

data of a plurality of channels are multiplexed, and then

outputs a PES packet or an elementary stream of each channel

to a transmission path of the plurality of transmission paths

provided for the channel of the PES packet or elementary stream;

20 and second decoding means that decodes PES packets or

elementary streams transmitted through the plurality of
transmission paths.

In the stream decoding apparatus in accordance with the

present invention, the transport stream, in which the video

25 data and/or audio data of the plurality of channels are



- 15 to decode the PES packets or elenentary streans of the plurality of
channel s at one tinme while recogni zing which channel's PES packet or
el enentary streamthe PES packet or elenentary stream being decoded is. The
" stream decodi ng apparatus may further include 20 extracting neans that
extracts a transport stream packet of an identical channel by reference to
PID information of a transport streamin which video data and/or audi o data
of a plurality of channels are multiplexed, and then outputs the transport
stream of the identical channel. The storage region 25 specifying nmeans may
store the transport stre ou t from1ll xtractin ans into a
st or age ré’&%?@fe’f?ﬁ Jsst(aii‘%%%é%gang?e @ﬁ%@?é%iﬁ%@ﬁe?#}%ﬁﬁh@ry
specified on the basis of PID jnformation of the transport stream  The
Vi deol audith KR dithd REETL tRRA dHORISN he SRR SSIoR A7 S G 34P4 he
storing 5 nmeans for, each storaﬁ;e regi on. In this _case, a transport stream
packet of LAF ithmishannehatheliesPERt Packed Promlementad fditeait r 2 by
reference to the PID information of the transport stream and the extracted
transport & dhAnEnihesd sPhP eBarhetnersedrRga tagyi Gt TERD A IARIPIRA - t he
channel specified on the basis of _the PID information of the transport
streanP Accordi f§148. b§ilBacoding PRE Matk{ior PrsielangtAreashrensy ab
region, it is made possible to decode the transport stream for each channel
to producezamrrg tigkethspugh dhendmansmistsiem rakl asoyddedhdonrs Hheduced
PES packet or elementary stream for each channel. At this tinme, by
speci fyi nehdnngl sebHrbge PE§ packet RES epbekertaryessmeamar yitstirseamadei ng
decoded, that is, the transport stream packet before decoded is read from
it is mdegEsidhle e bty specifyindi throhghnwhich RESnsaviestian pdtdnetheary
streamthe 20 PES packet or elenmentary stream being decoded is . This nakes
it possi blRES opdekelie dRESE=pavkpteryr stmamnt hag dieegantrahsmipitedal ity of
channel s at one tinme while recognizing which channel's PES packet or
el enredlar yspckym winkclirEShapap& st soPES| paekedr prsedemanisming deoaedthes. 25
The stream decodi ng apparatus may further include 12

transmitted PES packet or elementary stream is. Therefore,

it becomes possible to decode PES packets or elementary streams

of the plurality of channels at one time while recognizing which

channel's PES packet or elementary stream the PES packet or
15 elementary stream being decoded is.

The first decoding means may include extracting means
that extracts a transport stream packet of an identical channel
from a transport stream by reference to PID information of the
transport stream, transport stream decoding means that decodes

20 the transport stream packet extracted by the extracting means,
to produce a PES packet or an elementary stream for each channel,
and selecting means that selects one of the transmission paths
provided for the channel of the PES packet or elementary stream
produced by the transport stream decoding means, and then

25 outputs the PES packet or elementary stream to the selected



- extracting nmeans that extracts a transport stream packet of an identi cal
channel by reference to PID information of a transport streamin which

vi deo data and/or audio data of a plurality of channels are multipl exed,
“and then outputs the 5 transport streamof the identical channel. The
storage region specifying neans stores, into a storage region of the
storing neans provided for a channel specified on the basis of PID
information of the transport stream output fromthe extracting neans, a PES
packet or an el enentary stream nade by decoding 10 the output transport

stream The video/ audio odi ng neans nmay decode for each storage region
t he PES pa%?&s%fé%#%mggﬁy streamstored in the storing neans. In this

case, the transporj, stream pagket of the identical chan i s, extracted
From t o tr anopart tBEP SAHGy CRErT TR G A BrRET Ao e cidah td fe
transport stream and the EES packet or el enent arﬁ]stream made by _decodi ng

the extra RehRFTAC LR AT SFRRCE 1 17 e F I Urgel PR P Hnthe

provi ded for the channel specified on _the basis of the PID infornmation of
the transpgdiansRIBaNFLFREE 3% decRdad JessPBPEuEs ddGdRESoPaRESPEPHacket
or elenmentary stream for each channel by decoding the sane for each storage
regi on® Artkenentine streamsan ¢ocy GRAERedr oRBEetRe iR $bs PEen Rt or
el enentary stream bei ng decoded is read from it is nade possible to
speci fy whRTAVidethnéers Pre mhamebr of] ehbat 5P dUeAMPERe PESKpECKRE or
25 el enmentary stream being decoded is. This nakes it possible 13 to
decode PESIaRaiaryr Steaemt ady stsedfmtesd afpemrathey Fludedidst s @f one
time while recogni zi ng which channel's PES packet or elenentary streamthe
PES packettmansmiseionpatdis cam thahhecbbiangket srivvbenentaygy staggam
speci fying means may i nclude random accessi bl e stream hol di ng neans t hat
hol ds a t righspoipultteabheaddlectedofrapismission rativonthsreforeddiess of
the stream hol ding neans in order to wite into the stream hol di ng neans
t he t A@nspmcones epossdibdiet foormuansmikt r dbei produnedaRES epdckett her
transport streamheld in the stream hol di ng neans, and PID

elementary stream through the transmission path provided for

the channel of the PES packet or elementary stream.

The second decoding means may include storing means

having a pluralilty of storage regions provided respectively
15 for the plurality of transmission paths and storing PES packets

or elementary streams transmitted through the plurality of

transmission paths into the respective storage regions for the

respective channels, and video/audio decoding means that

decodes for the respective storage regions the PES packets or
20 elementary streams stored in the storing means.

In this case, the storage regions are provided one for
each of the plurality of transmission paths, and the PES packets
or elementary streams transmitted through the respective
transmission paths are stored in the respective storage regions

25 that are different for the respective channels. Therefore,



- identifying neans that decodes the transport streamread out fromthe
stream hol di ng neans to produce a PES packet or an elenentary stream and
then stores the produced PES packet or elenentary streaminto a storage
region of the storing nmeans 15 provided for a channel specified on the
basis of PID information of the transport stream In this case, with the
address of the stream hol ding neans controlled by the address control neans
, the transport streamoutput fromthe extracting neans is witten into the
stream 20 hol di ng nmeans, and the transport streamheld in the stream

hol ding neans, is read out, . By the PID identifying neans , the transport
streamrodd dit MG RIRP RIS HOPEPHE foBRS Packedodd A YRR pES
packet and an el enmentary stream_ so that the produced PES packet or

el enent ar ftﬂqaé'hﬁPFse%‘f%Pé‘&n?@]i by fa9d iR p EhePF 2 HiEsH edt oF 1t eRER TG means
provided for the 14 channel specified on the basis of the PID jnformation
of the trd&idFin Q% &ARN /HALaS ReFIM: sthtedhifoItdiNg MafPasifaiRBdm
accessible, it is possible to integrate the contents of a plurality of 5
transport " @Rutpaaes: sepiey bhedit Racke srreaheBonbarigs theanhekng
holding means. Therefore, a higher processing speed can be achi eved when a
pl ur al Pty dsfcqdethsbdrreadr EapMpadiletis padgrpessiblepfosspendty Winick a
smaller circuit scale of hardware can be achi eved when a plurality of
transport cliangeed 19 RS Keackatcopreotensnliaby is&rema dheARES madkeat yor when
a plurality of transport stream packets are processed by software and

har dwar e, eltenentrosyistrean behhgvdegoldieghdss .pr Fbdss madespddd ppfsssiditevar e
and also a snmaller circuit scale of hardware. The stream hol di ng neans nay
i ncl ude a tfa detodedilon PERgpadkehsladsel amentamypotreams eitbeatpuirdXiony t he
extracting nmeans, and a second region that holds the PES packet or

el enent ar yofs cheamedrsoadc edebyinbewlPi De i ke gh ¥ 2 hggmelabsh , chvirem el hs tBPES Pl D
identifying nmeans nmay transfer the PES packet or elenentary streamheld in
t he s@oongadgEtonrodlémentargastiedmithge PEBAMadKet orae k¢venygeryegimeamf t he
storing neans provided for the channel specified on the basis of the PID

i nf or mat i yeinig tdecdde@dspert stream

A stream decoding apparatus according to still another

aspect of the present invention includes: storing means having

a plurality of storage regions one provided for each channel;

15 storage region specifying means that stores a transport stream,

a PES packet or an elementary stream of an identical channel

which are produced from a transport stream in which video data

and/or audio data of a plurality of channels are multiplexed,

into a storage region in the storing means provided for the

20 channel; and video/audio decoding means that decodes for each

storage region the transport stream, PES packet or elementary
stream stored in the storing means.

In the stream decoding apparatus in accordance with the

present invention, a transport stream, a PES packet or an

25 elementary stream produced from the transport stream, in which

10



-In this case, the PES packet or elenentary packet produced by the PID
identifying nmeans is tenporarily held in the second 25 region of the stream
hol di ng nmeans, and is then transferred 15 to the storage region of the

“storing neans provided for the channel specified on the basis of the PID
information of the transport stream This nakes it possible to transfer
continuous data of the PES packets or elenentary stream packets 5 produced
by the PID identifying neans to the storage regions of the storing neans.
This results in an inproved efficiency in the use of the storing neans.

Mor eover, .Sinc he first _region that _holds_the transpori stream output
From i ne SRS Zaddety datenenaid =y fuadl anger o the IOTRATL Fyi o s
packet or el enmentary stream prqoduced by the PID identifying neans are both
Pncl uded iAFAE LSRG dith§ AT 1T AeS LARROE TEALLR| PT SkBF & haring

achi eved. A stream decodi ng apparatus according to a further aspect of the
present i MEHS SRT| $RFRYFESNNE L r?PuﬁecBﬂiqff‘g:‘t‘?yé%itPel’Sr?PlﬁP°H§c%1ife%a‘&
transport stream.in which video data and/or audio data of a plurality of
channel s &%F AR pfEQEAICt FeFROBUcE ta IFENPIRKRPSELLAR &oeftaftiads B¢ eam
for each channel, and then adds inherent identification information in each
channeP t FRaGRSRAGE REEIES Packaeh FFhanredkntarfredvednt HkS RAPERE e 20
resul tant PES packet or elenentary stream and a second decoding circuit

t hat decodtds SlGMETHAE X HElHrRam tq‘flf,gljﬂ'@fpmd%rtl’é@ dreafiuesd RES MR Hut
fromthe first decoding circuit by using the identification information
added to tde ®ESmentRey Gtrdamefienr paschy ezimnmsl | n Abh§ernaddimedacoddng
apparatus in accordance with the 16 present invention, by the first

decodi ng dearding tthe PESHppoke tspreabementamychtriemvi decealelh & ok g

audi o data of a plurality of channels are multiplexed is decoded to produce
t he PES pasdgeioror élkeniest madestpessibibe ¢achhedbadecithearRES hpackled i omher ent
5 identification information in each channel is added to the produced PES
packeflOor eleaamentary sitmsam THoen, ebyht hehasoeiid At this time, by

specifying which storage region the PES packet or elementary

stream being decoded is read from, it is made possible to specify

which channel's PES packet or elementary stream the PES packet

or elementary stream being decoded is. This makes it possible

15 to decode the PES packets or elementary streams of the plurality

of channels at one time while recognizing which channel's PES

packet or elementary stream the PES packet or elementary stream
being decoded is.

The stream decoding apparatus may further include

20 extracting means that extracts a transport stream packet of

an identical channel by reference to PID information of a

transport stream in which video data and/or audio data of a

plurality of channels are multiplexed, and then outputs the

transport stream of the identical channel. The storage region

25 specifying means may store the transport stream output from

11



- decoding circuit, the PES packet or elenmentary streamis decoded for each
channel by using the identification information added to the PES packet or
el enentary stream and 10 hence, it becomes possible to specify which

" channel' s PES packet or elenentary streamthe PES packet or elenentary
stream bei ng decoded on the basis of the identification information is. It
is thus possible to decode PES packets or elenentary streans of a plurality
of channels at one tine while recogni zing 15 which channel' s PES packet or
el ementary streamthe PES packet or elenentary stream being decoded is. The

first decqging, chLedh Jah DG A SUJEELENGCLE Gild oL HBLa G S a

transport r éam pac an’identica ann roma transport Stream by
reference _ta PID infor i 20 _of. th ransport strea transper tream
decodi ng. SRS 2% REVAASSH &% RecpPaRERoPPoELFdER Bhckae BRPFAKET T t ho
extractin ans to praoduce .a PES packet or an_el enent ar tream for each
channel &t CHIALRT G ECHRE (HanSRaT AL Piher BhE Y HasH( FpahpidRFoding
information in each chanpel to the PES packet 25 or elenentary stream

out put fr JRATE Ma%fgrr1e stheahFaREBAF g StFean. stoged Jéhd:f{%e'fht%‘i&’b%ts
the resul tant PES packet or elenentary stream In this case, the transport
streanPpa&@ﬁn§ﬁf9¢;ﬁ?ﬂ%n?FEﬁPQEhéﬁHéPnrs extracted fromthe transport
stream by reference 5 to the PID information of the transport stream_and
i s then decoded o thisdGeserheé FEanpreks: streameparkakostanafaniieath
channel, and then the inherent identification information in each channel

i s added tamRebrit REEFFESatken bhecFEABAPRRF Sitieaf Prhreference
possi ble to determ ne which channel's PES 10 packet or elenentary stream

t he resul tht tPeS Bl kénformgtdeent of y ther cbhansposh tHeanrmi sasd tHee
identification information added to the PES packet or elenmentary stream

The seconexigastied trenaiarthayream isidhenssberad  the stonepagegion
plurality of storage regions one provided for each 15 channel ) a storage
r egi odO0spastidwiided cferuthet phannedr epadied 185 packbe basdisewdhttirey BIP eam
output fromthe adding circuit into a storage region of the storing circuit
provi ded figrf crmditainom jofspeeitfiaakmort bdream.s atcodddmnigliycabidgiecodimgrat i on
the transport stream for each storage region, it is made
possible to decode the transport stream for each channel to
produce a PES packet or an elementary stream, and decode the
15 produced PES packet or elementary stream for each channel. At
this time, by specifying which storage region the PES packet
or elementary stream being decoded, that 1s, the transport
stream packet before decoded is read from, it is made possible
to specify which channel's PES packet or elementary stream the
20 PES packet or elementary stream being decoded is. This makes
it possible to decode PES packets or elementary streams of a
plurality of channels at one time while recognizing which
channel's PES packet or elementary stream the PES packet or

elementary stream being decoded is.

25 The stream decoding apparatus may further include

12



- added to the PES packet or elenentary stream and a video/audio 20 decodi ng
circuit that decodes for each storage region the PES packet or elenentary
stream stored in the storing circuit. In this case, the PES packet or

el ementary streamis stored in the storage region provided for the channel
specified on the basis of the identification information added to the 25
PES packet or elenentary stream so that PES packets or 18 el enentary
streans are stored in the storage regions that are different for respective
channel s. Therefore, it is nmade possible to decode the PES packets or

el ementary streans for respgctjve _gchannels decodi ng .t he PES packets or
ol enrent ar P Sing Fed 5 CEGRE, PrEPRRERL S, PYabRaRe L At AT, RAGKE® E
speci fyi ng whj ch storage.reqgiqn.the RFS acket or_el epentary. stream being
decoded | €7 cHIERTHARLT ERPERelIPHESTETEAES SeTl W ERMEAIARCIOT B pES
packet or elenmentary streamthe PES packet or el enentary stream being
decoded i FTAPARA ke HRs¥RLFR Yodes d8tddaneeemAudhs At ¥hehtary
streans of a Iuyalit% of channels at one time while recogni zi ng which
channel ' s HﬂEga&a"c%tO rCRARRRLE afTe sTRLEAPL R ePES ans: kde o O Wi RIHeht e e
stream bei ng decoded is. A stream decodi ng apparatus according to a further
aspect 915 FRansRon; sd&qem Afcthe ddentdiapieshanaed|.ur Zhptgtorage LHRFA i on
pat hs one provided for each channel; a first decoding circuit that decodes
a transpordPeifgEing megnt If tane dat® andteragedregdanaobithke @uaringy of
channels are nultipl exed, and then outputs a PES packet or an elenentary
st r eam f oMmeash R¥Rheed 280roas cheanad speripbed on the plasds iafy BED
transm ssion paths, which is provided for the channel of the PES packet or
el enent ar yirnstgrmait iem@fathecrrnsieevtistyr eam oyitputhfronetivel est it tPERy
packets or elenentary streans transmtted through the plurality of
transm ssimganst s PEXD packdie o3t mgamleacadiany appeean usmde e ceataiioeg wi t h
the 19 present invention, the transport stream in which the video data
and/ ol0audihe dattpwtf ttrenghartalstneai. clThmelisiear/mudio decoding means
may decode for each storage region the PES packet or elementary
stream stored in the storing means.
In this case, the transport streampacket of the identical
channel is extracted from the transport stream by reference
15 to the PID information of the transport stream, and the PES
packet or elementary stream made by decoding the extracted
transport stream is then stored in the storage region provided
for the channel specified on the basis of the PID information
of the transport stream. Thus, it is made possible to decode
20 the PES packet or elementary stream for each channel by decoding
the same for each storage region. At this time, by specifying
which storage region the PES packet or elementary stream being
decoded 1s read from, it 1s made possible to specify which

channel's PES packet or elementary stream the PES packet or

25 elementary stream being decoded is. This makes it possible

13



- multiplexed, is decoded, then the decoded PES packet or elenentary stream
is transmtted through the transm ssion path 5 provided for the channel of
t he PES packet or elenentary stream and the transmtted PES packet or
“elementary streamis decoded. Thus, since the PES packet or el enentary
streamis transmtted through the transm ssion path provided for the
channel of the PES packet or elenentary stream it is nmade 10 possible to
speci fy which channel' s PES packet or elenmentary streamthe transmtted
PES packet or elementary streamis , by specifying through which
transm ssion pat h t PES packet or.elenmentary, streamis transnjfted.
Ther ef or o4 (008 BES,BRCRARS PE GAEBABEARY FEECRREKRE LB EhbhY %
streans of 15 the plurality,of channels at ope tine whjle_ recogni zing which
channel " o BESTLR AT (pne) EiBe, HHLLE niei i b RRCRBt CHRrBR o HY
stream bei ng decoded. is. The first decoding circuit may include an
ext ract i n@aGkeuPE e lemerkerggirean Félﬁs%%gtpa:ﬁ]ﬁf%ﬁmr NERTEFE LRI i cal
20 channel froma transport streamby reference to PID information of the
transport e&imehfeerdednkPort stream decoding circuit that decodes the
transport stream packet extracted by the extracting circuit to produce a
PES pa€ket or afhél shoRaEey reFommsP@cifing means maghdnelgde @gndpm
circuit that selects 25 a transm ssion path of the plurality of
transni ssigsitgigikle xreaghhepdiggppesndddrdoholsls ahtrarsPort it s
packet or elementary stream produced by the transport stream decodi ng
circuit, atfingssh aantiek neanPdghdantwele amaddrgssiofedihe ¢ traam
selected transmi ssion path. 5 In this case, the transport stream packet of
t he i dent itgEldigimmesing Hat orderbsenweikteatntd bye refreeamdwo idindandds
information of the transport streamis decoded to produce a PES packet or
an el enenttdvey transporftostraam chbput!frem thten exitssicdkd ngambapsocandareddr t he
channel of the produced PES 10 packet or elenentary streamis selected from
t he pllar altittey tohnsportrsisieam hallisin alk tshe-ddiifShpadialg neankenand 3D
streamis output to the selected transm ssion path. Thus, the produced PES
packet or islearteifiyaityg Jiesesn et edodesnilié et digmamgh 4 trse dih ansdd seatOn
path provided for the channel of the 15 PES packet or elenmentary stream
The secondmecatiengstreami hob@yngnaedade &ospobdugeCiar PES pgadkely dr an
plurality of storage regions one provided for each

elementary stream, and then stores the produced PES packet or

elementary stream into a storage region of the storing means
15 provided for a channel specified on the basis of PID information
of the transport stream.

In this case, with the address of the stream holding means
controlled by the address control means, the transport stream
output from the extracting means is written into the stream

20 holding means, and the transport stream held in the stream
holding means is read out. By the PID identifying means, the
transport stream read out from the stream holding means is
decoded to produce a PES packet and an elementary stream, so
that the produced PES packet or elementary stream is stored

25 into the storage region of the storing means provided for the

14



-of the plurality of transm ssion paths and storing in each storage region
for each channel a PES packet or an elenentary 20 streamtransmtted

t hrough each of the plurality of transm ssion paths, and a vi deo/ audi o
“decoding circuit that decodes for each storage region the PES packet or

el ementary streamstored in the storing circuit. In this case, a storage
region is provided for each of 25 the plurality of transm ssion paths, so
t hat PES packets or 21 el enentary streans transmtted through the
respective transmission paths are stored in the respective storage regions

Lo docode TRBISHS SPRUALET BF S (BAS-S (TR A BRATTALAAbIObye

decodi ng the PES acket or elenmentary stream for each storage region. At
this tine, rﬁ’;}“@ﬁb‘g iS58 Mhi ch storage region the PES packet or el ementary
stream being decoded is read from it is_pmade possible to specify which

channel 's PES pdc¥dét- %%nEP&%§EF9a§‘tr+%Q%é‘ePE§ ﬂp%ee&domaqeeﬁﬁehéﬁt. ary
stream bei ng decoded is. This makes it possible to decode the PES packets
or el ementidr i S5tRQRFALLE Fﬁelﬁltﬁﬂéﬁttey tdre cermrRRES affoAe PLUFA MY of
recogni zi ng whi ch channel's PES packet or elenmentary streamthe PES packet
or el ehentt@Fapsport ptrsamyrackedsdinso a contdinuans ¢deredimyyappindttihe
according to a further aspect of the present invention includes: a storing
circuit hatnepm holdingtmeahsst dihepefeyeonad bhghprovirgee sisimaeapeed
channel ; a storage region specifying circuit that stores a transport
stream a cREShgagicdileyredaiwhegine ge planaldttye ofi ¢iramsnaients todam Pastkate|
produced froma transport streamin which video data and/or audio data of a
plural ity asfe provedsedrky ndvftpareedyhiheoaasmndiege ciagiuwoit efcalme off ori ng
circuit provided for the channel; and a vi deo/audi o decoding circuit that
decodes f tramhErestcampe achienetdhehbnaagpbutaliteat REG gEmketstaredh
el enentary stream stored in the storing circuit. 22 In the stream
decodilog papdedidisara procedsect byt hatrligare. Alternatively, when a

plurality of transport stream packets are processed by software

and hardware, it is possible to achieve a higher processing

speed of software and also a smaller circuit scale of hardware.

The stream holding means may include a first region that
15 holds the transport stream output from the extracting means,

and a second region that holds the PES packet or elementary

stream produced by the PID identifying means, wherein the PID

identifying means may transfer the PES packet or elementary

stream held in the second region of the stream holding means

20 to a storage region of the storing means provided for the channel
specified on the basis of the PID information of the transport
stream.
In this case, the PES packet or elementary packet produced

by the PID identifying means is temporarily held in the second

25 region of the stream holding means, and is then transferred

15



- present invention, a transport stream a PES packet or an elenentary stream
produced fromthe transport stream in which video data and/or audi o data
of a plurality of channels are 5 multiplexed, is stored for each channel in
“a storage region of the storing circuit . Thus , the transport streamis
decoded for each channel by being decoded for each storage region, so as to
produce a PES packet or an elenentary stream and the produced PES packet
or elementary streamis then decoded for 10 each channel. Alternatively,

t he PES packet or elenentary streamis decoded for each storage region, so
as to be able_.to decode the PES cket or el ementary stream for_ each
channel . A° (1% $59RRAIH T LPERR { Enbhﬁhﬁﬁﬂrépgr 1§ 0Se HEOY I P pt%ket or
el enentary stream bei ng_decoded .is read from_ it _is made 15 possible to
speci fy wil@Pea iR ¢EOD SN P72 ShdhtaR I R &l PELhddket or
el ementary stream being decoded is . This makes it possible to decode PES
packets ortTAHRAM ar P iiGH s of PASpI BREEFt yibf RIEHHRIR diC orfFanskemini | e
recogni zi ng whi ch channel's PES packet or elenentary streamthe PES packet
20 or el effittauays é%ab@fﬁ@%g§mplﬁ%tsmeé@mea ¥cobragmaasdieitsis my
further include an extracting circuit that extracts a transport stream
packet Sof PHPuRSH itk theh &k Iidep tideknmdaeans AP the Gtakadm xggions
transport streamin which video data and/or audio data of a 25 plurality of
channel s ®@fe the tstdeked, meanst heFhdgt peswlhs 2N antinpreved efificgirndy t he

i dentical channel. Thestorage region specifying circuit may store the
transport igt rideemwie pof fthemsterxgrmeanag circuit into a storage region
of the storing circuit provided for the channel specified on the basis of
the 5 PID infor Matdemves, shacerting fdrstsreganm et hiodds/ tloditoradeapoali thg
circuit may decode for each storage region the transport streamstored in

t he stori mmEan wutputn firdons thasextrbettingnmpans shdetine poadend afedimn

i dentical channel is extracted fromthe transport streamby reference 10 to
t he PLD i fhartrhbilds thet PEStpacispordr efleaent sy stireaaxpradueddt banspor t
streamis then stored in the storage region provided for the channel

speci fi ed RID tildenidswirg ndansPhbe bbahmahchadell iheorhé aSpPadnm s Y Ebig

Thus, by decoding the transport stream for each storage region, it is nmade
possi bl e hfedrss detisleshi®l ér abspent tskead® fiey waniewd@mnnel , so as to
produce a PES packet or an elenentary stream and hence decode the produced

PES packet or elpegepbamydedd@any bppaaatiushandedingt té bl subtABr d¥pect
speci fying which storage region the PES packet or elenmentary stream being

decoded, iof the prddéntameeRtioft 1R8M1dBsRagkel el e slRGR{ed Fsui€ad
from it is nmade possible to specify which channel's PES packet or

el enenbar whdd 8aBolee LES PPt St rEhAMBNWAR LS 885 dRignde6edathis -

This makes it possible to decode PES packets or elenentary streans of a
plurality oft£Lhsonelp1ata tbfrecﬂghhelrsesean%ﬂ@qux@a,ﬁ&&%}ﬁléé PES

packet or elementary streamthe PES packet or el enentary stream bei ng
decoded i s pERCp&EKERBFHRTOL1 BleARARYAL e HRYE d# 8l chBAhEIE 8R4 then
adds inherent identification information in each channel to
the produced PES packet or elementary stream and outputs the
20 resultant PES packet or elementary stream; and a second
decoding circuit that decodes for each channel the PES packet
or elementary stream output from the first decoding circuit
by using the identification information added to the PES packet

or elementary stream.

25 In the stream decodling apparatus in accordance with the
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- extracting circuit that extracts a transport stream packet of an identical
channel by reference to PID information of a 5 transport streamin which

vi deo data and/or audio data of a plurality of channels are multipl exed,
"and then outputs a transport stream of the identical channel. The storage
region specifying circuit may store a PES packet or an el enentary stream
made by decoding the transport streamoutput fromthe 10 extracting
circuit, into a storage region of the storing circuit provided for the
channel specified on the basis of the PID information of the transport
stream The vi deo/ audi h ,storage region

decadi cLrcuit. may. decode far_ e
Uhe PES pABESST: 1BPEREACE DL A §F b AR YR S 8 eutgtHP AR boRt |
this case, ,the transport r eam.packet of e identical channel is .
xt 1 act od AR n IR SHE CLPBRATYR AR/ 20aLh $Fke SRR BN o
the transport.stream and then _the PES packet_ or el egentar ream made by
decodi g IHeChARPELPEE S MuHeddreRad b8 8o LtbEePTottnE WieP YA on
provi ded for 20 the channel specified on the basis of the PID information
of the tr&FFdAMeRtamstHRAN 9T eagh et biand Fhfst dde b esentacket
or elementary streamfor each channel by decoding themfor each storage
regi on® AldefitElficgtion ipEermptignudicieadivre@nredi o eddetES Hadk@t or
el enentary stream bei ng 25 decoded is read from it is nmade possible to
speci fy wirsfiysed PEfaRackes ¢S inneatany sdxaamht afpenr éxnghﬁesm%acket
or elenentary stream being decoded is. This nmakes it possible to decode PES
packet s ordesiadieng acyreuidansthy BEB agkely er eHamRNtary shxegmelshile
recogni zi ng which channel's PES 5 packet or elenentary streamthe PES
packet or decafed arfoxnt readh bethgnuedodbd i ¥singe $her adalandgificatpean f yi ng
circuit may include a random accessible stream holding circuit for hol ding
a transporinfarmatd omraddiil dus tbenPES| parketi ortdbemenharyl staeam0 antdir ess
of the streamholding circuit in order to wite the transport stream out put
from ilhe denceti by dbecomes ipussihbe stpeampeawliy mghichcohianaed 'rseaRED Ut
the transport streamheld in the streamholding circuit , and a PID
i dentifyi mpcitettorteléatntiacpdesrdam theaPBEP@edclkdtt eanerementapmd et r eam
hol di ng

being decoded on the basis of the identification information
is. It is thus possible to decode PES packets or elementary
streams of a plurality of channels at one time while recognizing

15 which channel's PES packet or elementary stream the PES packet
or elementary stream being decoded is.

The first decoding circuit may include an extracting
circuit that extracts a transport stream packet of an identical
channel from a transport stream by reference to PID information

20 of the transport stream, a transport stream decoding circuit
that decodes the transport stream packet extracted by the
extracting means to produce a PES packet or an elementary stream
for each channel, and an adding circuit that adds inherent
identification information in each channel to the PES packet

25 or elementary stream output from the transport stream decoding

17



- 15 circuit to produce a PES packet or an elenentary stream and then stores
t he produced PES packet or elenentary streaminto a storage region of the
storing circuit provided for the channel specified on the basis of PID
“information of the transport stream 20 In this case, with the address of
the stream holding circuit controlled by the address control circuit, the
transport streamoutput fromthe extracting circuit is witten in the
stream holding circuit, and the transport streamheld in the stream hol di ng
circuit is read out. By the PID 25 identifying circuit, the transport
streamread out, fromthe 26 stream hol ding_circuit . is coded to produce
a PES packKet™ B+ &n é?%ﬂeﬁ'?'ﬂ\/ opFRRhS sag‘f"ha{:e?ﬁigﬁpadugg %cfﬁgke?ror
el enentary strea@1is stored in a storage region of the storing circuit
provi ded O TMANREF®@Becified on the basis of the 5 PID information of
the transport stream Thus, since the streamholding circuit is random
accessi bl e, the TbhR&HtaH- EhﬁlFﬁ%‘????rBﬁtF%%Bﬁ?gegtqfeﬁﬁFﬂa‘H&’ijsc%]an be
integrated _into a continuous stream by using the stream hqglding circuit.
Ther of or o,CHETHIGhetS (FEEERSE S 160UpERE EAANSRORLNSEFER MG TTRETARAR | { y
of transport stream packets are processed by software, while a smaller
circui ® sd@ &hg R dhefernahipe aéhitbeedrafsportte SHLAEN i t3nG1S rEhePor t
stream packets are processed by hardware. Alternatively, both the higher
sof t war e plaseded t@ ppeducanthq PESpackealt! eF eiampiaryistasiam foxleacan be
achi eved when the plurality of transport stream packets are processed by
bot h sof t whanngl., mndwdren thee isthexenthdddinigl igation neyEormatilenainti r st
region that holds the transport stream output fromthe extracting 20
circuit, machcheamnel dAsgaddedhte the eroduweed-BESapacketror|almmenitaryt r eam
produced by the PID identifying circuit . The PID identifying circuit may
transfer treRES pddke, dit &6 s bbie dta dervelrslicie whilbb ckanndll gghBH of
the stream holding circuit to the storage region of the storing circuit 25
provi déd fpackdle olranmbémeptaryi extmeamn héhieasreswitaht MHES 2packietf ooxat i on
of the transport stream

elementary stream is, on the basis of the identification

information added to the PES packet or elementary stream.
The second decoding circuit may include a storing circuit
having a plurality of storage regions one provided for each
15 channel, a storage region specifying circuit that stores the
PES packet or elementary stream output from the adding circuit
into a storage region of the storing circuit provided for a
channel specified on the basis of identification information
added to the PES packet or elementary stream, and a video/audio
20 decoding circuit that decodes for each storage region the PES
packet or elementary stream stored in the storing circuit.
In this case, the PES packet or elementary stream is
stored in the storage region provided for the channel specified
on the basis of the identification information added to the

25 PES packet or elementary stream, so that PES packets or
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-In this case, the PES packet or elenentary stream produced by the PID
identifying circuit is tenporarily held in the second region of the stream
hol ding circuit and is then transferred 5 to the storage region of the

“storing circuit provided for the channel specified on the basis of the PID
information of the transport stream This nakes it possible to transfer
successi ve data of the PES packet or elenentary stream produced by the PID
identifying circuit to the storage region in the 10 storing circuit . This
| eads to an inproved efficiency in the use of the storing circuit. Further,
since the first region that holds the frangport stream output fromthe
ext 1 act | ng LATRRT 7 B RE RIS A b kA RAE REPHESERESPEONFatRET BFe
el enentary_ stream produced by the 15 PIDidentifying circuit are both
i ncl uded i%%%‘f‘?egﬁh&]‘*ﬁﬁ%&@‘f%uFF,anPﬁéSci rc'[élet ol bekodss B3R | er .
Brief Description of the Drawings Fig. 1 is a block diagram show ng the
st ruct ur e RASSLBDEE diQidegods ddfc F/T RATRRYET W AR Y tDEEe s sfor
enbodi nent of the present invention. Fig. 2 is_a schematic diagramfor use
in expl ai MGRPITel GpSRANRA HPYa deCAHLRT the-RETPackelif ¢h ehgnentaryg. 3
is a schematic block diagramfor use in explaining 25 the operation of an
i denti Pi erSte8ang | RgrcireSRecCiivannsherage rgddodd sHvwnthiasritgmel,, Wy g, 4
is a block diagram showi ng the structure of a digital broadcasting receiver
accor di ng SReGL Extee dvieh o feragefregtopritke RES ipagkebror RIMRENRAYYE a
bl ock di agram showi ng the structure of a digital broadcasting receiver
accor di ng stream hedagedeerded dis veéad faasr.et brits hade MdsELibIB §o pécify
schematic diagram for use in explaining data structure of transport streans
and PES padkesls chedn@ly s PESspackeligrarelsmem trar v sitalesn thehPBSimaaiesn PES
packets and el enmentary streans. Fig. 8 is a bl ock diagram show ng the
struct ur e af ed ethegittaaly Btuedoabeing decedeédrisccihdisngakesaif qoddible
enbodi ment of the present invention. 15 Fig. 9 is a bl ock di agram showi ng a
menor $0 a thl Dectald iPEBS packietcubr ahdmantamly stmeamsi oft aeptugalhty of
broadcasting receiver of Fig. 8. Fig. 10 is a schematic diagramfor use in
show ng t thainelrs uat oheamimepwthild freescodnfziing9which channel's PES

packet or elementary stream the PES packet or elementary stream
being decoded is.
A stream decoding apparatus according to a further aspect
15 of the present invention includes: a plurality of transmission
paths one provided for each channel; a first decoding circuit
that decodes a transport stream in which video data and/or audio
data of a plurality of channels are multiplexed, and then
outputs a PES packet or an elementary stream for each channel
20 to a transmission path of the plurality of transmission paths,
which is provided for the channel of the PES packet or elementary
stream; and a second decoding circuit that decodes the PES
packets or elementary streams transmitted through the
plurality of transmission paths.

25 In the stream decoding apparatus in accordance with the
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-20 Fig. 11 is a diagramfor use in explaining the effects of the input
buffer of Fig. 10. Fig. 12 is a diagramfor use in explaining the effects
of the input buffer of Fig. 10. 25 Best Mdde for Carrying out the Invention
" 29 Description will now be nade on a digital broadcasting receiver as one
exanpl e of a stream decodi ng apparatus in connection with the present

i nvention. The stream decodi ng apparatus to which the present invention is
applied is not 5 particularly limted to this exanple, but the present
invention is |ikew se applicable to any other stream decodi ng appar at uses

t hat decode PES packets of a urality of channels at one tine. Fig. 1 is a
bl ock i adiSaHtb RGP FEoRT  EBP FEaBPPRTE JLimeTh: Atk itha e coides
according to a first enmbodjnent 10 of the present .invention. The digital

br oadcast i‘#gt"‘f egBfyor Ci fagay of the (Rteralit¥eod chanpelss fre
decoder 3 an_AN’é?audLo video_) .decoder 4, an_AV output circuit 5 and a

control | emMEttipkexed s ds tdaeedadr Lher| thes deppeed RES packef Tor (
transport 15 stream decoder 32 and an identifier adding circuit 33. The AV

decoder 4 §MRMEREATH SFRAM 18 trapsnibhedrihsrough sbe hyapsmégeionpPathyn
identifier table 43 , a bank nenory 44 , a buffer 45 and a decoding circuit
46. Thé t RRAVide@&en ke ghponel of dihe PEStPACket om ahenansany soream,
conposed of a parabola antenna or the like receiving BS (broadcasting
sat el | i t e)anghe tearsmihteddiE S paickietapr wlenkitaing trfeam dgagpteded. BS
digital broadcasting, to select a transm ssion channel instructed by the
controller 6 frd@husthe 88ncp dihmaPEGhidacksd f ornialeneptaxet strieqsd is
denodul ati on 25 processing, and then the tuner 2 outputs, to the transport
30 decodararssmitit ed ahbponghs tthearh e swivs sitpmubathl preowvldiede E atat thend/ or
audi o data of a plurality of channels. The PID filter 31 in the transport
decoder 3 chdanmel sofr bthepBES placksh packelemehtahy sdeedmcalitchinmedde
including 5 PID information that matches PID information instructed by the
contr @bl erpdsdibleftsr eapecify Riicmfchamie bhs i PES yskeckeéth @r elementary
stream the transmitted PES packet or elementary stream is, by
specifying through which transmission path the PES packet or
elementary stream is transmitted. Therefore, it becomes
possible to decode the PES packets or elementary streams of
15 the plurality of channels at one time while recognizing which
channel's PES packet or elementary stream the PES packet or
elementary stream being decoded is.
The first decoding circuit may include an extracting
circuit that extracts a transport stream packet of an identical
20 channel from a transport stream by reference to PID information
of the transport stream, a transport stream decoding circuit
that decodes the transport stream packet extracted by the
extracting circuit to produce a PES packet or an elementary

stream for each channel, and a selecting circuit that selects

25 a transmission path of the plurality of transmission paths,
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- header of each packet of the transport stream TS, and then outputs the
extracted transport stream packets to the TS decoder 32. The TS decoder 32
cuts of f the header of each 10 transport stream packet of the identical
“channel and connects the remaining payl oads to one another, so as to
produce a PES packet of the identical channel . The identifier adding
circuit 33 adds to the produced PES packet an identifier being inherent
identification information in the channel of that PES packet, 15 and then
outputs the resulting packet to the AV decoder 4. The nenory 41 in the AV

d d 4 ~ari| t i t PES k d.t tputs th
Ctoreq PEUTLY 68 HRSYEAST §2m fhie hatnedor Rie Fhs HACKEE OF L SHRIATY er

| ecti i it 4 t ts.the identifier, which h b dded to_20
the i nput SESTLAEALUSHE AL ERSFEPBSPPRE PEEAKEEORNg: o1 BORLE edths CHI
to CHn of the bank nenory 44 which are Erovi ded for channels sgmcifi ed on

the basis GIeTPPBIPRES TRE F&F PRCRAT AF ehemertALy: 2T eaBMI Fhrers it Ponds,

by reference to the identifier table 43. The identifier table 43 stores in
a tabl e 25%aR9Rts$Hen i BRRRt fi er added by the identifier adding circuit 31
33 and _the PID information corresponding to the added identifier . The bank
nenory344 has t H® phiFfass. shestrangrorbgitaigamopacketahtbaddaniiert for
each channel. The storage re%i on 5 CHL, for exanple, provided for a
pr edet er mighanngek sﬂihéﬁa?#ﬁ!aﬂ‘ , beeny exbragtededivonrefiarescer eko a thes PR ket
made by decoding a transport stream packet with PID information of the
first chadimdormationtpf ¥irs prarepost shaefny dis deoaddd tkheoneduwee od t he
channel s used in this description nean 10 the channel s as audi ovi sual
uni ts. ForPE&applcketwhen @me Ebefeinglaryef shreawn $Hyi tta@ch bebadoeadti ng
changes to three SD (standard digital television) broadcastings, one HD
br oadcast ittprsnibs el eh gt pgovidaketd foasthbaclaramek|of whel predubedfPESe
subsequent three SD broadcastings is treated as 15 one channel. That is, as
to t héOchaamiet e e liementiarvedaregn isnseflbetednbeprmotheplhurdtitpcofases
as one HD broadcasting changes to three SD broadcastings. The bank nenory
44 out put sttangmesolibh epatibst hanBEShpaPkést packet or elementary stream
is output to the selected transmission path. Thus, the
produced PES packet or elementary stream can be transmitted
through the transmission path provided for the channel of the
15 PES packet or elementary stream.
The second decoding circuit may include a storing circuit
having a plurality of storage regions one provided for each
of the plurality of transmission paths and storing in each
storage region for each channel a PES packet or an elementary
20 stream transmitted through each of the plurality of
transmission paths, and a video/audio decoding circuit that
decodes for each storage region the PES packet or elementary
stream stored in the storing circuit.

In this case, a storage region 1s provided for each of

25 the plurality of transmission paths, so that PES packets or
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- that has been stored in any of the storage regions CHL to CHn 20 instructed
by the controller 6. The buffer 45 tenporarily stores the input PES packet
therein and then outputs the sanme to the decoding circuit 46. The decodi ng
“circuit 46 decodes the input PES packet and then outputs a digital video
signal and/or digital audio signal DS to the AV output circuit 5. 25 The AV
output circuit 5 converts the applied digital video 32 si gnal and/ or
digital audio signal DS into a systemthat can be displayed on a display
device such as a television or the like, and then outputs the converted
signal to the display device or .the |like. The controll 6 controls, the
operati ond EgneREry  fEFeshs" Krihand Fiad CEBRER, Tael AP BE ST YR
output circuit 5 Ip this_enbodi nent t he transport, decoder 3 coryesponds
to first dEARFTLSHEARLAFNSAFRLLOTRE I8, EPP&‘ﬁctt)lVi%EtﬂVa%c‘b‘ﬁ%%‘hg to
second decadi ng neans or a second decoding circuit , 1Q the PID filter 31
to extractWhifhesits ddfEerent £o4 ithe EPPRECFL1VEnEhe8NgdSodefNYS /t 4T 15
transport stream decodi ng nmeans _or a transport stream_decoding circuit, the
i denti fi eM3ARIiRREEIP LR to38eedgdihRgPREaRECHL taRTaddioMe i3l StTeRe
bank nmenory 44 to storage nmeans or a storing circuit, the identifier 15

sel ect Png f9F eark ehanpel byeferPAdnd: Hye EESDAGKRTE HafLemeditaryYspecedVi ng
means or a storage region specifying circuit , and the decoding circuit 46
to vi deo/ HiRK R ot AR aKeIdPNa vRTebRAGditdMGec ®F FPad i Arg which
Description will now be nade on the operation of the 20 transport decoder 3
shown i n Ftprage Frggipn sthe sERénmackelt agrarmfementary n sg¢xelaa heinghe
operation of the transport decoder 3 shown in Fig. 1. Wth reference to
Fig. 2, widacaededtianspoadt fromeatrds snageuposeibhe thoampeorifyiednten 3,
the PIDfilter 31 extracts 25 transport stream packets whose PID

i nformat i cchamtehbs PE8 PaCk88 ori pflementtiagty iststeamttde BES hpacket rat| er

6, i.e. , the transport stream packets of the identical channels, by
ref er dfce eleif@iitary stream being decoded is. This makes it possible

to decode the PES packets or elementary streams of the plurality
of channels at one time while recognizing which channel's PES
packet or elementary stream the PES packet or elementary stream
being decoded is.

15 A stream decoding apparatus according to a further aspect
of the present invention 1ncludes: a storing circuit having
a plurality of storage regions one provided for each channel;
a storage region specifying circuit that stores a transport
stream, a PES packet or an elementary stream of an identical

20 channel produced from a transport stream in which video data
and/or audlio data of a plurality of channels are multiplexed,
into a storage region of the storing circuit provided for the
channel; and a video/audilo decoding circuilt that decodes for
each storage region the transport stream, PES packet or

25 elementary stream stored in the storing circuit.
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~information included in the header of each transport stream packet, and
then outputs the extracted packets to the TS decoder 5 32. In the exanple
of Fig. 2, the respective transport stream packets with PID information
“being #10, #11 and #20 are extracted and then output to the TS decoder 32.
The TS decoder 32 cuts off the headers of the respective transport stream
packets of the identical channel, connects 10 their respective remaining
payl oads to one another and then outputs PES packets of the identical
channels to the identifier adding circuit 33. The identifier adding circuit

33 adds a local jdentifier _fo Lfyl hannel, of h PES packet to
t he header of egé t ssﬁggﬁgk58§§§§b9¥?§ﬁ9%23“%s§8eg%ﬁngﬁgsﬁleghééhe
identifiers tqabe addedtare nat garticulﬁrl¥ limted, ?gt vaki us
i denti fi cRITHTh SPYEEESRPrh&t THAPERREF §HERE ehhnBlS oPAEKEN MBS Phcket
may be used. In the exanple shawn in_Fig. 2, .an identifier % is added in
Cae of |t e b A Mian bF ot ad Faaf 1e STARFRG bAIEran 1h Raed of
the PID infornmation #11; and an identifier %8_is added in case of the PID
i nf or mat i OFL98R. datR 2R/ T EHELPJBARLR! PEr 0@ NE Addal Ao HAPIRERIATR! a
vi deo PES packet_ that has been produced fromthe transport stream packet
with tRe PIEHRBRRRE T ohS#iBoTeHeEPTeRECh SRaRReLs I fe B iFadR FREMRR 25
of a video PES packet that has been produced fromthe transport_ 34 stream
packet witef {the PEOCARPFHREVP IR - #1EhUBnE R ETRASRATY sitregm is degededn an
audi o PES packet that has been produced fromthe transport stream packet
with the ATF i&FD elande by bsingudecered firgr eAch| SepragpeFeghoracso PES
packet corresponding to the PID information is added to the header of each
PES packeta@s &Rl R¥O ®n2sPBB8sBapgkett eri ganeilppendianihe tirgam, ind Heheidded
identifier, which channel each PES packet belongs to. 10 Detail ed
descri pti @reducedREDHpagkiet T thkengriary ositvtamhbs i teen | décoded| £oxi ng
circuit 42 in the AV decoder 4 shown in Fig. 1. Fig. 3 is a schematic bl ock
di agr af f @acksechanpgpl ai Albhgrnagiyvedivat itdre oPES hpaciert iofti exlayeeeicaryg
circuit 42 in the AV decoder 4 shown in Fig. 1.

stream is decoded for each storage region, so as to be able

to decode the PES packet or elementary stream for each channel.
At this time, by specifying which storage region the PES packet
or elementary stream being decoded is read from, it is made
15 possible to specify which channel's PES packet or elementary
stream the PES packet or elementary stream being decoded is.
This makes it possible to decode PES packets or elementary
streams of a plurality of channels at one time while recognizing
which channel's PES packet or elementary stream the PES packet

20 or elementary stream being decoded is.
The stream decoding apparatus may further include an
extracting circuit that extracts a transport stream packet of
an ldentical channel by reference to PID information of a
transport stream in which video data and/or audio data of a

25 plurality of channels are multiplexed, and then outputs a
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- 15 As shown in Fig . 3, each PES packet with the identifier added by the
identifier adding circuit 33 is stored in the nenory 41 and i s then out put
to the identifier selecting circuit 42. The identifier selecting circuit 42
‘refers to the identifier added to the input packet to read the PID
information 20 corresponding to that identifier fromthe identifier table
43. At this time, the controller 6 has instructed in advance the identifier
selecting circuit 43 as to the storage regions CHL to CHn in the bank
menory 44, in which the PES packets with the identifiers corresponding to
the read RPID information ar 5 1Q be,stored. Thus, e identifier .

sel ecti ng GIRRITY$tgeam ?gﬁé\%égFﬂgiFB neri‘afl?ré? 'frhﬁﬁﬁ OBRECIRKER read
fromthe nenory 41, and then stores the PES packets in the instructed
Storage r ARULECHAS (GRGHLE MY FE OBeAFBPLERBRROFE #F5SameOUEPHE EEem of
the video PES 5 packet wth the added identifier ~1, for exanple, the

i dent i fi ertR&|ELTRGEERY cGIFCUD tetPEC Bs SERE GG MEFIAN O Fhe F el m@ader
of the PES packet to read the PID information #10 corresponding to the

i denti fi erclBCY}pRARAIELded §10% the ¢hpneelsrecifhed on he bpsiconfritheer 6
instructs the PID 10 information #10 to store the PES packet in the storage
regi on3CHE I iBforRatirae P PEChpatken ot tfiered@ed roentV¥deq/audias its
identifier ~1 renoved, the PES packet is stored in the storage region CHL.
Thus, the TEDGHREeCcdroud tst BREJ destode e foasprachy & tonaate| segaonhethe
respective storage regions CHL to 15 CHn in the bank nenory 44. The

control | erttransperticttrean bBiakededdr fhes stominpueireeiPES packet of the
channel that is to be decoded in the bank nmenory 44, via the buffer 45 to

t he decodi ng ci rlouthigg:asihe thenkr anspoyt 44 reanppasketeoPEBepiatseticdl t he

i nstructed channel 20 to the decoding circuit 46 for each channel. The
decodi ng cthrannel 46s i extunpabeéd Grovetbdi mganstpe o stasEomdng ¢ fiemerece
channel in the HD broadcasting at one tinme, for exanple, that is, the
decodil@g cio cthe 4Bl annfecodd idat aoforthespbnanagort tdirmssmamhaand sthe t he
SD broadcasting at one 25 tine. Therefore, when decodi ng the PES packets of
three 36 extracted transport stream is then stored in the storage region

provided for the channel specified on the basls of the PID
information of the transport stream. Thus, by decoding the
transport stream for each storage region, it is made possible
15 to decode the transport stream for each channel, so as to produce
a PES packet or an elementary stream and hence decode the
produced PES packet or elementary stream for each channel. At
this time, by specifying which storage region the PES packet
or elementary stream being decoded, i.e., the transport stream
20 packet before decoded 1s read from, it is made possible to
specify which channel's PES packet or elementary stream the
PES packet or elementary stream being decoded is. This makes
it possible to decode PES packets or elementary streams of a
plurality of channels at one time while recognizing which

25 channel's PES packet or elementary stream the PES packet or
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- channels in the SD broadcasting, the bank nenory 44 outputs the PES packets
of the corresponding three channels fromthe storage regions CHL to CHn via
the buffer 45 to the decoding circuit 46. Then, the decoding circuit 46
“decodes the PES 5 packets of three channels at one tine to output digital
video signals and/or digital audio signals DS of three channels to the AV
output circuit 5 in a predeterm ned order. At this tinme, since the
controller 6 recognizes which storage regions CHL to CHn the decoded PES
packets are read 10 from the controller 6 is capable of instructing the AV
out put ci chT it tas tOtV\:hI ch chann«(g1 PES .packets are decoded and out put.
Vhi | e spe ¥R chEERANNBFENIGA§PAe ikfe0 signal s and/or digital audio
signals DS are the input digital ,video signals DS, the AV output circuit 5
converts the di grq &8 Ee PN gE5CeAIRg SBE t4 B3V cRURLBeS iR 1&_% em
that can be dIS ayed on a display device and outputs the converted signals
to the di §FtERR %élﬁﬂ’f&‘é aft gxdLasts ﬁrEEaBﬁgﬁﬁél gtrgampeagkepl afed at
one tine. As described above, in this enbodi nent, the PES packets 20 are
stored i n aheldentigalr choamelcrhy t GeEpReBser dshohtR nyn£arps ionarnfel 8
specified on the basis of the identifiers added to the PES packets, and the
PES pafkettrapeperbretreant ke whachg¥ifeg dadacand/omiandintdata of faer ent
for the respective channels. Therefore, by specifying which storage regions
CH1 25 toRi&lﬂ”réhﬂetlde@ﬁdé‘élm%c«@@sm&ﬂ-éipé@@e@'orﬁnﬁthgnrrmlé:mttﬁml e 37
to specify which channels' PES packets the concerned PES packets are. This
makes it poanspert ¢ tdhwan oft hiee A uldkat shannelp| ufhlel syovhgeregidn at
one time while recogni zi ng which channel s' PES packets are the decoded PES
packets. restiyingoaincultnoaybe trate @nPBS dpgrkelt loroadc askementa&cyi ver
according to a second enbodi nent of the present invention. Fig. 4 is a
bl ock di agstareahovads Uihalestodinigirtheft tdres pogt t st rdamaskcast t nfromeceheer
according to the second enbodi nent of the present invention. 10 The digital
br oadaast iextraceingr cdafrcliig, 4intédf ar sstovays hategdfonFi gf thien dthatimde
transport decoder 3 is substituted

circuit provided for the channel specified on the basis of the

PID information of the transport stream. The video/audio
decoding circuit may decode for each storage region the PES
packet or elementary stream stored in the storing circuit.
15 In this case, the transport stream packet of the identical
channel is extracted from the transport stream by reference
to the PID information of the transport stream, and then the
PES packet or elementary stream made by decoding the extracted
transport stream is stored in the storage region provided for
20 the channel specified on the basis of the PID information of
the transport stream. Thus, it is made possible to decode the
PES packet or elementary stream for each channel by decoding
them for each storage region. At this time, by speclfyingwhich
storage region the PES packet or elementary stream being

25 decoded is read from, it i1s made possible to specify which
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- by a transport decoder 3a including a PIDfilter 31 , a TS decoder 32 and a
selecting circuit 34 , the AV decoder 4 is substituted by an AV decoder 4a
i ncluding a bank nmenory 44, a buffer 45 15 and a decoding circuit 46, and
"the transport decoder 3a and AV decoder 4a are connected to each ot her
through a plurality of transm ssion paths Bl to Bn provided for respective
channels. Wth respect to the other parts of the digital broadcasting
receiver in Fig. 4, they are simlar to those in Fig, 1, and 20 hence,
detail ed description will not be repeated with the identical parts being
denoted wth the ;jd Lcal signs. The PID filter 31 d ecoder. 32 in
Che t r ans ORIk RGeS FaRRRR Ph FLEMER EREY GEREA: HaP B Sith 06t he
PIDfilter 31 and TS decoder 32 shqwn in Fig. 1, in which 25 operation, PES
packet s ofe ST CRAT | SEFSRRaRRLRY BFEORRG s TBLS MRk BaT o the TS
decoder 32 tqg the selecting circuit_34. The selecting circujt 34 is
i nst ruct ed by eaRde S BIaF’g'Pté‘ 8% eLeMAPERTINERNERDS PEA RLWERL1ER T
presently produced PES packets are, so as to select any of the transnission
pat hs Bl Fhanmnleonheebed tige mhiske iR 9RyzdRg whicho chapnel thePBRnk
menory 44 in correspondence with the concerned channels and then store the
PES pafketagket pE ebeneBpanli FigrermtigePEERamiet en pteBankarEisean
t hrough the selected transm ssion paths . The bank nmenory 44, buffer 45 and
decodi ng deing tdewededhései nafter performsimlarly to those in the first
enbodi ment by control by the controller 6. In this enbodi nent, the
transm ssi on patiwe Bitesaga amgiegpospecdfFingasinasitonmayt Hpalivele a
transport decoder 3a to first decoding neans or a first decoding circuit,
the AV 15 xhsudnfer aficassisebeond thaamli he Lddas cdirsuddcofidrdebodiddggciacuit,
the PIDfilter 31 to extracting neans or an extracting circuit, the TS
decoder 3ZrtandpersEiitean r eamaddredisngomtaned odrgutitahbpbrcostredm an
decoding circuit, the selecting circuit 34 to selecting neans or a
sel ectliong axidxras s , of hehéaskreemohy1d4ng0 cticrcstidr dge omiers o vwrstoring
circuit , and the decoding circuit 46 to video/audi o decodi ng neans or a
vi deo/ audi trdiespeit igs tréami dut Pt desen i tieel exbiovactingtddscemboiimtenthet he
PES packets

stream holding circuit and read out the transport stream held

in the stream holding circuit, and a PID identifying circuit
that decodes the transport stream read from the stream holding

15 «circuilt to produce a PES packet or an elementary stream, and
then stores the produced PES packet or elementary stream into
a storage region of the storing circuit provided for the channel
specified on the basis of PID information of the transport
stream.

20 In this case, with the address of the stream holding
circuit controlled by the address control circuit, the
transport stream output from the extracting circuit is written
in the stream holding circuit, and the transport stream held
in the stream holding circuit 1s read out. By the PID

25 l1dentifying circuilt, the transport stream read out from the
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-output fromthe TS decoder 32 by the selecting circuit 34 are 25 stored in
the respective storage regions CHL to CHn 39 corresponding to the
respective channels of the PES packets via the respective transm ssion
"paths Bl to Bn provided for the respective channels of the PES packets, so
that the PES packets are stored in the storage regions CHL to CHn that are
5 different for the respective channels. Therefore, by specifying which
storage regions CHL to CHn the PES packets being decoded are read from it
is made possible to specify which channels' PES packets the concerned PES

packets are._ Thi es it.possible to decode the PES pa s of, a
P ural 1y SFOA AOTHERe G PEREE 1R ARPRESr Ee b Sins A ER RARRREI & pes
packets the P ackets bei ng decoded . are. Scripiion w now,be made on
i tal T oRHRRERERGYr AR - a8Poiily FBS A HATHF B oREF nERERAE B
present invention. Fig. 5 is a block diagramshow ng the structure 15 of
P’ i gi t B LIIUMREE ERFTb 6t FEPLECCOR d R A SO0 EnHa: SES 09 t he
present invention. The digital broadcasting receiver of Fig. 5 differs from
that of FigtTauihAneMided fomfbgorpanredqepesified prthe,Pagisyof the
transport decoder 3b including a PIDfilter 31) and the 20 AV decoder 4 is
subst i fut &L infoRetéeBdef ibhej AERRFPAF ta SETRAY- 41, a PID identifying
circuit 47, a bank nenory 44, a buffer 45 and a decoding circuit 46. Since
the remai ni ng pdus i n singe 5thee stxepmr heldAasge FhHTEBE | §Ft sfandom
broadcasting receiver of Fig. 1, the detailed description thereof will not
25 be repeégerssibhet hehedeanteatspatt 8 pduFglddio tHansneet 4gtream
identical signs. The PIDfilter 31 in the transport decoder 3b shown in
Fig. 5 perdagksts heanabe bptegarhatadadntioe aPconftiiinugusgistarram bn WEngl, in
whi ch operation, by reference to PID information 5 included in the header
of each padketstreamthahdpngt cércodmn.TSTherpdorer.om thahamarggessn® D
filter 31 extracts transport stream packets of the identical channels
i ncl udiong sPded rdan reg iaghidned mwhahdheéiglurd b tnteHrtrarssporct esttbgamhe
controller 6 and then outputs the extracted packets to the
packets are processed by software, while a smaller circuit
scale of hardware can be achieved when the plurality of
transport stream packets are processed by hardware.
Alternatively, both the higher software processing speed and
15 the smaller hardware circuit scale can be achileved when the
plurality of transport stream packets are processed by both
software and hardware.
The stream holding circuit may include a first region
that holds the transport stream output from the extracting
20 circuit, and a second region that holds the PES packet or
elementary stream produced by the PID identifying circuit. The
PID identifying circult may transfer the PES packet or
elementary stream held in the second region of the stream

holding circuit to the storage region of the storing circuit

25 provided for the channel specified on the basis of the PID
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- 10 nmenory 41. The nenory 41 in the AV decoder 4 tenporarily stores the

i nput transport streamtherein and then outputs the stored transport stream
to the PIDidentifying circuit 47. Like the PIDfilter 31, the PID
“identifying circuit 47 receives from15 the controller 6 the PID
information of the transport streamoutput fromthe PID filter 31, then
decodes the input transport stream and converts the decoded transport
streaminto PES packets. The PID identifying circuit 47 subsequently stores
t he PES packets in the storage regions CHL to CHn of the bank 20 nenory 44,
whi ch are provided. for the channels corresponding to the PID information
instructe&q£%5WﬁF%%ﬁt? IFQF %Fa?ﬁ8°5 n %ﬂ%ﬁﬂy 44, buffer 45 and decoding
circuit 46 herei a%%sr(gfrfor E%églar to those in the first enbodi rent
by control by t frf9%r the PRCEELOTRS I HA T8 bTPAR R IWFed 46
can output digital 41 vi deo signals and/or digital audio signals DS_ by
decodi ng ¥ FRfdp? ddentdfwing EEBHH&E #%§3M&F€F§%Be¥9r%%§%em%g t he
produced PES packets , the transport stream nmay be stored in each of the
storage r AN @ the Ghream hRlenk sererit mrud ¥prthan Fangfrrred

w thout the transport stream being converted into PES packets by the PID

i denti Pyi P dihec §itorage RegdiomarifyvEhg, stering eLochdsnproyifdgdcieEutie 47
can performconpletely the sanme operation as the PID filter 31, the
transport Gtk Reehiied oni thedasds |of tthe Riboifermatioe ¢ofinkhernory
44 corresponds to storing neans or a storing circuit, the PID identifying
circuit tdraAmAReRt r afixgarpeci Thiisg makas oita pessidgier et ot waRef€yi ng
circuit, the decoding circuit 46 to video/audi o decodi ng nmeans or a

vi deo/ audisneressil ng datracafttheRE St becke D aiseflemeat azy sbreanrpreducedeans
or an extracting circuit. As described above, in this enbodi nent, the PES
packet s t it the Ribdidedtbfyisgodingutitie tior dbhep@tiorstigeearagren str e by
the PIDidentifying circuit 47, in the storage regions CHL to CHn provided
for tA6 chelmeisg speoddited dhidddaal $ooant mp26vBADefAloleatiyonnothé he
transport stream so that the PES packets are stored in the storage regions
CH1L to CHuséieh tiie stdéteéngntircuit.

Further, since the first region that holds the transport
stream output from the extracting circuit and the second region
that holds the PES packet or elementary stream produced by the

15 PID identifying circuit are both included in one stream holding

circuit, the circuit scale becomes smaller.

Brief Description of the Drawings
Fig. 1 is a block diagram showing the structure of a
20 digital broadcasting receiver according to a first embodiment
of the present invention.
Fig. 2 is a schematic diagram for use in explaining the
operation of a transport decoder shown in Fig. 1.
Fig. 3 is a schematic block diagram for use in explaining

25 the operation of an identifier selecting circuit in an AV

28



- for the respective channels. Therefore, it is nmade possible to specify

whi ch channel s PES packets the PES packets being decoded are, by

speci fying which storage regions CHL to CHn 25 the PES packets being
decoded are read from This nmakes it 42 possi bl e to decode the PES
packets of a plurality of channels at one time while recognizing which
channel s' PES packets the PES packets being decoded are. Furthernore, in
this enbodi ment, since the PES packets 5 are stored in the storage regions
CHL to CHn provided for the channels corresponding to the PID information
of the tr :ﬂgﬁé strean1mhi§h arﬁ referred to by the PID identifying
circuit 4F° PERQE AR FLE- ¢ e j dentical channels can be stored
constantly in the respective toLa e regions CHL to CHn. Even 10 if
transport streafiFcketts afePh8F c%ﬁﬁ&ﬁ%ﬂlﬁn%W%ﬁgtFﬁﬂ ghEucdursnet a

br oadcast acciden%s or. the like, a ,switching_between prograns can be nade
in a sean®Eit@hbEoadgashingracednes ?Wém?iiaﬂgp"cﬂﬁ g‘%?%%%e&bqﬁr@ent
information #B is transmtted subsequently to the transport stream of PID
15 i nf or méf dhe:RTresemti $nyaBtLgBt transport stream packet of the
transport streamof the PID information #A is replaced by the first
transpért streafiifrck®etinfat Réofkadp@manishewing the Prpuctudersaf oh #B,
t hose transport stream packets can be stored in the respective storage
regi ons CHigitadHbroadeasicing 1@ aedpieat ag¢opading sor @ cilukrd eriw ginertl i n
the original positions since the transport stream packets are extracted on
t he basis off thee Fresemtolpuendbhonresulting in a seanl ess switching between
prograns. The stream decodi ng apparatus in accordance with the 25 present
invention is ap@iigalel éstd saltematic BESgqrank ior bee 1B explabnbhermdatary
streans ES as will now be described. Fig. 7 shows a relationship between
PES packetstramtufeneht brgnspoefinstréams maideRASE @dakdlig. 7, data of an
el enentary stream5 ES is divided into a plurality of parts , and a header
is added Fig. 7 is a diagram showing a relationship between PES

packets and elementary streams.

Fig. 8 is a block diagram showing the structure of a
digital broadcasting receiver according to a fourth embodiment
of the present invention.

15 Fig. 9 is a block diagram showing a memory, a PID
identifying circuit and a bank memory in the digital
broadcasting receiver of Fig. 8.

Fig. 10 is a schematic diagram for use in showing the
structure of an input buffer of Fig. 9.

20 Fig. 11 is a diagram for use in explaining the effects
of the input buffer of Fig. 10.

Fig. 12 is a diagram for use in explaining the effects

of the input buffer of Fig. 10.

25 Best Mode for Carrying out the Invention
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- to data of each divided part, whereby PES packets are produced. In
decodi ng, the PES packets have their headers renoved and their data
connected to one another, thereby producing the elenentary streans ES. 10
“In the digital broadcasting receiver of Fig. 1, the elenmentary streans ES
may be produced by, after the TS decoder 32 cuts off the headers of the
transport stream packets of the identical channels and connects the
remai ni ng payl oads to one another to produce the PES packets of the

i dentical channels , 15 then cutting off the headers of the PES packets and
connecting the data to one anather. In this case) the identifier adding
crout 39 adds DeEgRe i, Aoch i Hin RGP G Eh it Sa4a ) BERAdIa SRS be

i nherent identification information in the channels of the el enentary 20
streams af@ PR HUPRE: FEFALS t 9hgleSERaRTrIe eI tags 2RBAEE tuse iy
decoder 4. The menory 41 in the AV decoder 4 tenporarily stores the input
el enent ar FOSSICTESHe B¢ BRESEREN IBYLREHEO™ -he T BT @™ AGROGI NI
streans ES to the identifier selecting circuit 42. 25 The identifier

sel ect i ng @PPAAATUHtRxYRAERs thRe PrE&ANY  Wcenion aiigeaPPd 1eife st
elenentary streans ES, and then stores the elenmentary streans ES in the
storagé r @FLHCEHIr Y 1démd ted tadhdgnexaBRdey bt shepreser binvwanttifihnel s
whi ch are specified on the basis of the PID information corresponding to
the 5 iderdts +ikewiggiarpliepbie tef apepddanstheangiecodiry apparatygesThe
bank nmenory 44 outputs to the buffer 45 the elenentary streans ES stored in
t hose of tthatsdecade PE§imackaH afoa@Hhurahith of chapelsaddony time .
controller 6. The buffer 45 tenporarily stores the input elenentary streans
ES therein and Fdoutlputs ahbleckr dd agivame rslhowing r thes sESuch utriee adecodi ng
circuit 46. The decoding circuit 46 decodes the input elenmentary streans ES
and out putdd ad tdi lgbtraladdagdaning gedle lared/ accdirgiing taudifiissigrealbddSrent he AV
output circuit 5. Alternatively, in the digital broadcasting receiver of 15
Fig. 10 tle ihentpfesentselweénhfjoni.rcuit 42 nay produce el enentary streans
ES fromthe PES packets while extracting the identifiers added to the input
PES packets, an@dhehedipayal broadcasting receiver shown in Fig. 1

includes a tuner 2, a transport decoder 3, an AV (audio video)
decoder 4, an AV output circuit 5 and a controller 6. The
transport decoder 3 includes a PID filter 31, a TS (transport
15 stream) decoder 32 and an identifier adding circuit 33. The
AV decoder 4 includes a memory 41, an identifier selecting
circuit 42, an identifier table 43, a bank memory 44, a buffer

45 and a decoding circuit 46.
The tuner 2 receives a BS-IF signal output from an antenna
20 1 composed of a parabola antenna or the like receiving BS
(broadcasting satellite) radio waves through a digital
broadcasting, for example, a BS digital broadcasting, to select
a transmission channel instructed by the controller 6 from the
BS-IF signal while performing a predetermined demodulation

25 processing, and then the tuner 2 outputs, to the transport
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- store the elenentary streans ES in the storage regions CHL to CHn of the
bank nmenory 44 provided for the channels that are 20 specified on the basis
of the PID information corresponding to the identifiers extracted by
“reference to the identifier table 43. In this case, the bank nenory 44
outputs to the buffer 45 the elenentary streans ES stored in those of the
storage 25 regions CHL to CHn, which are instructed by the controller 6. 45
The buffer 45 tenporarily stores the input elenmentary streans ES therein
and outputs the stored elenentary streans ES to the decoding circuit 46.
The decodi cjrcuit 46 decodes the input.elenmentary.streans ES and then
Sutputs o dRESASH i ACF TR E 5 ThRAb A AiPGVERE Bt SoLPERA VISP RatR AV
output circuit 5. Furthernore, in the digital broadcasting receiver of Fig.
4, el emePHAPLIAMAHE E2EARYTHE PrYFALdd b PT AhafinetR: TS decoder 32 cuts
of f the headers of transport stream packets of the identical channels and
connects the rerf&ienifiP RSt oldnkheotEABEREFE A8cdsFuck e

packets of the identical channels, then cutting off the headers of the
produced HERRHRMEE S bream eackehfcefi hedatgntd cade chaamedr 1ngluding case,
the selecting circuit 34 is instructed by the controller 6 as to which
channebs' FlipfoamatdonethstEichesd ) dpformatian dnstreSted hy the
currently produced are, so that the selecting circuit 34 selects those of
the transagizmllemr he BY refBrepeendct RIR oinfiotwmadionhdnsilydege e ons
CHL to CHn in the bank nenory 44, which correspond to the concerned

channel s, reaflatherf seachspabbedl oferfthe ytsanepost EStraamhdS20 agat ridsgondi ng
storage regions in the bank nmenory 44 via the selected transm ssion paths.
The bank mariputsi4thpufestiraistedhdttensgiony cévrceam PpécikedrsateohdheaflTr
simlarly to those in the digital broadcasting receiver of Fig. 1 by
control byledmlaemwni2 ol |Bne 6TS28ekbdeavad? cutd heffli gheaheladead cefSteach
receiver of Fig. 46 5, after the PIDidentifying circuit 47 receives from
the 10 transport stream packet of the identical channel and connects

the remaining payloads to one another, so as to produce a PES
packet of the identical channel. The identifier addingcircuit

33 adds to the produced PES packet an identifier being inherent
identification information in the channel of that PES packet,

15 and then outputs the resulting packet to the AV decoder 4.
The memory 41 in the AV decoder 4 temporarily stores the

input PES packet and then outputs the stored PES packet to the
identifier selecting circuit 42. The identifier selecting
circuit 42 extracts the identifier, which has been added to

20 the input PES packet, and then stores the PES packet in storage
regions CHl1 to CHn of the bank memory 44 which are provided

for channels specified on the basis of PID information to which

the extracted identifier corresponds, by reference to the
identifier table 43. The identifier table 43 stores in a table

25 format the identifier added by the identifier adding circuit
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-controller 6 the PID information of transport streans output fromthe PID
filter 31, then decodes the input transport streans and converts the
decoded transport streans into PES packets, 5 to produce el enentary streans
"ES fromthe PES packets, the elenentary streans ES may be stored in the
storage regions CHL to CHn in the bank nmenory 44 , which are provided for
the channels corresponding to the PID information instructed by the
controller 6. The bank nenory 44, buffer 45 and decoding 10 circuit 46
operate hereafter simlarly to those in the digital broadcasting receiver
of Fig. 1 contr by e coptroller 6. Description will now be de on
an exanpl & “of a[n.gﬁe g%’PUCFEBe of ?Jﬁ'@ag?apt a?OBFSEiHBBQfLPHg kgceF}i}%r '?‘ﬂ&? i's
case. 15 Fig. 8 is a block diagramshowi ng the structure of a digital
br oadcasti ’ﬁe’c%e’r'\"/’ér according to a fourth enbodi nent of the present
invention. The digital broadcasting receiver of Fig. 8 differs fromthat of
Fig. 5 minly igfh(gen%{a“t'%@eg'ﬂr@cflﬁrgaﬁn'&hﬁp‘é}‘é’f?%ﬁtgfoﬁcﬁtaoF%rﬁﬁgﬁo%d a
PIDidentifying circuit 47. Fig.. 9 is a block diagram show ng the nenory
41, PID i ity CHg E’PPcEFPV&dgﬁ £R% §3F8 ¢hanRedr cThe 0529y ZRRieMe
bank nenory 44. Wth reference to Fig. 9, the nenory 41 includes an input
25 buf Per Cﬁ*ﬂa', o P&ﬁg‘Pée'bBFPéﬁld#@n%PF almr%mt%mﬁ@afle%%r%rﬁhwnq%
circuit 41c. The input buffer 4la and transfer buffer nenory 41b are each
const i t ut ef 18y S& oragsaFediond thaitt GEPEesandBEPRaeket meade oy Aecedirgvel v,
t he random access nenory may be substituted by other random accessi bl e
storage ci& dnansporBystréancpackes PLbh Ridr dafioematignuded e tfhiersieader
of each packet of a transport stream TS output fromthe tuner 2, the PID
filter 31 dhannelrhngporthdeEB8epagkeds ofi hes firgtaceannahsport stream
packets of the identical channels including the PID information that
mat ches Pl D i nf Giheattieamsl ©fi hber cbasdebyp uhedconttivl $ elefor tptiohemeamt put s
the extracted packets to the input buffer 4la. The address control circuit
41c wipt esthehehammrsboras studbow pseabtgndts putFér exanpl® viehtene 3D i nt o
a

(high definition digital) broadcasting changes to three SD

(standard digital television) broadcastings, one HD

broadcasting before change is treated as one channel, while

each of the subsequent three SD broadcastings is treated as

15 one channel. That is, as to the channels used in this

description, the number of channels increases as one HD
broadcasting changes to three SD broadcastings.

The bank memory 44 outputs to the buffer 45 the PES packet

that has been stored in any of the storage regions CH1l to CHn

20 instructed by the controller 6. The buffer 45 temporarily

stores the input PES packet therein and then outputs the same

to the decoding circuit 46. The decoding circuit 46 decodes

the input PES packet and then outputs a digital video signal

and/or digital audio signal DS to the AV output circuit 5.

25 The AV output circuit 5 converts the applied digital video
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predeterm ned address in the input buffer 4la. Further, the 15 address
control circuit 41c reads at a predetermned timng the transport stream
packets stored in the input buffer 4la and then outputs the read packets to
“the PIDidentifying circuit 47. The PID identifying circuit 47 receives
fromthe 20 controller 6 the PID information of the transport stream out put
fromthe input buffer 4la, decodes the input transport stream converts the
decoded transport streaminto PES packets and produces el enentary streans
ES fromthe PES packets. After that, the PIDidentifying circuit 47 stores
t he el enentary. 25 s . ES via the transfer buffer menory 4 i,nto the
Stor age 48 19l ot/ &G\ ah B o, FIE R 6 A S oot A DR e

for the channgl s .correspondi to t PID information instructed by the
cont ol | eP% ALSpIAVad B o Selaw. SGHES FHED (R Fort AV LHAPR (e 5
buffer nenory 41b are each constituted by a single nepory, a snaller
Circuit sodike SndrtheRdouEPEEs] $hes convaTiad relanag: &f tBe (UeRIpY

expl aining the structure of the input buffer of an. 9. As shown in Fig. 6,
each tran%ﬁé’rjtc%PFeﬁﬁPp%ﬁﬁt hake £90 %8l ehgt IFPTtIot s the ApnTatigns g
bytes. In corresgondence to this, the input buffer 4la includes a plurality

of stoPag®fr E§PoREnaY 12 + FTANPRAT: desR 9t ore 2RdGGRE 14 FBG A RPRUE

stream packets each having the fixed | ength. For exanple, transport stream
packets TSEuIHSP constituted by headers HD and payl oads PR are witten in
15 turn in the storage regions 411 to 413 of the input buffer 4la by the
address control 1& thdst embedgmenity. the trapspartgecoderck qorrafinands HD
of the respective transport stream packets TSl to TS3 are stored in
speci fic pesifiiingis ddcading aupeesi 0r at ings degodings cinanigl3, theheéd0 PI D
identifying circuit 47 can easily detect the headers HD of the respective
transport dstaoalan pavkeecongldecodBE3gmearnsy ay a kecandréssodbngrairaiktcui t
41c. Therefore, the processi ng speed becones increased in case where the
PI D i dént ithye RgDcFitter 7 tpsexnattingauedys 25 gnfaXlaractwhglaindwiti rcui t
scal e becones decreased in case
the TS decoder 32 to transport stream decoding means or a
transport stream decoding circuit, the identifier adding
circuit 33 to adding means or an adding circuit, the bank memory
44 to storage means or a storing circuit, the identifier
15 selecting circuit 42 and identifier table 43 to storage region
specifying means or a storage region specifying circuit, and
the decoding circuit 46 to video/audio decoding means or a
video/audio decoding circuit.
Description will now be made on the operation of the
20 transport decoder 3 shown in Fig. 1. Fig. 2 is a schematic
diagram for use in explaining the operation of the transport
decoder 3 shown in Fig. 1.
With reference to Fig. 2, when the transport stream TS

is input to the transport decoder 3, the PID filter 31 extracts

25 transport stream packets whose PID information matches the PID
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- 49 where the PID identifying circuit 47 is constituted by hardware. If
the PIDidentifying circuit 47 is constituted by software and hardware, the
processi ng speed of software becomes increased, and the circuit scal e of

" hardwar e becones decreased. 5 The input buffer 4la constituted by a
readabl e and veritable random nenory results in such effects as descri bed
below. In production of transport stream packets, it happens that the
contents of the header structure or the like of PES 10 packets are divided
into two transport stream packets. As shown in Fig. 11, for exanple, it is

dth X k TS1 TS3. bel id i |
Shonner ! e ARG LpR SATORY S eonr2BTaER% 0T 219 e %era'%sfé%tﬁi.
F her, it i t hat h t f toi | uded 15 i t
Taet oo ¢ R PRe kAL Shothoct fenk T Ral, chafhs Ish bk e eteREe, o Ao

by the contents D2 of aépi_art included jn the | eadi ng\tgortion of the
transport IEFEIA LRIk AnGded PrsthgcRepder, of| eacht XSRSt A% uch a
case, as shown in Fig. 12, the address control circuit 41c reads the

content s Peakel ngpddden RutRatisatie sertinanst e pagketsahe fda TSdesadsfacket
TS1 stored in the storage region 411, and then wites the read contents D1
into adpr Scedi A8 FREi HFAMRI- @ 1P] §idol Rovklde e SRR EbYe dftansporh@tream i n
the | eading portion of the transport stream packet TS3 stored in the
storage r ®fcke B 3vith (R} 2Bfexmatigmceeing Hddder #Lb tnd h#20r APort
stream packet TS3 50 stored in the storage region 413 is no | onger
necessary extracind aand theppgubpusyv&pwthet &5 deaademheddtier HD. Thus, it
beconmes possible to integrate the contents DI and D2 of the transport
st ream packets TOe &fddgsgdent I2 LB ofifi theuheaderanebtheinegneaat ivgput
buffer 4l1a. Therefore, when the transport stream packets TSl and TS3 are
processed tnarsfamfarstrear packetsi o theeclidentibeli cbaaansdd, cerinectshen
the transport stream packets TS1 and TS3 are processed by hardware, the
circulf sddled mwirdrpeivialee coembenilegr payédads to one another and then
outputs PES packets of the identical channels to the identifier
adding circuit 33. The ildentifier adding circuit 33 adds a
local identifier for specifying the channel of each PES packet
to the header of each PES packet output from the TS decoder
15 32. The identifiers to be added are not particularly limited,
but various identification information that can specify the
channel of each PES packet may be used.
In the example shown in Fig. 2, an identifier %1 is added
in case of the PID information #10; an identifier %2 is added
20 in case of the PID information #11; and an identifier %3 is
added in case of the PID information #20. Therefore, the
identifier %1 is added to the header of a video PES packet that
has been produced from the transport stream packet with the

PID information #10; the identifier %2 is added to the header

25 of a video PES packet that has been produced from the transport
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- 10 Alternatively, when the transport stream packets TS1 and TS2 are
processed by software and hardware, it is possible to increase the
processi ng speed of software and al so decrease the circuit scal e of
“hardware. The structures of Figs . 9 and 10 are al so applicable to 15 the
TS decoder 32 in each of the digital broadcasting receivers of Figs. 1 and
4. In accordance with the present invention, on the basis of identification
i nformati on added to PES packets or elenentary streans , or storage regions
in which the PES packets 20 or elenentary streans and the |ike are stored,

it is possible to specify jch ann ' PES packets or,.elenmentary streans
e PES paESAR o B S n i b ot FRRmEbD; nd aEBREd OBt o # Lhia ARDALEPES
packets or, el enentary streans of _a plurality qf channels at one tinme while
ecogn: 2i Mgt ehhas SEeadd s audiy Ras Ranket Haldns dredes
packets or elenentary 51 streans bei ng decoded are, 52  CLAIMS 1. A

st ream de®FRAMfFehpdrastheonpr FRFAGT L1 i Fiste e c RAGRS e AL hEkegdttes a
transport streamin 5 which video data and/or audio data of a plurality of

channel s dMEFENATIPRXEA0 -t 0 produce a PES packet or an el enentary stream
for each channel, and then adds inherent identification information in each

channeP to the pgdtircedheEsipherentor idpaikddisry iPr caRrBnPERePaikPL s
the resultant PES packet 10 or el enmentary stream and second decodi ng neans
t hat decoderrespPe@inghbanehet REDPEREfpamRELodr 16 afdedarte sthediradgput
fromsaid first decoding means by using the identification information
added to tdfe eeEh REkpacket| eapdt itybecomgm POSSibIEhd ostirdent fstoddng
apparatus according to claim1l) wherein said first decodi ng neans i ncl udes
extracti nghehasishaf thetadded identdisipor + whiicbaghpag&bteasth ARSinRkghettal
channel froma transport stream by reference 20 to PID information of the
transport bekagegg toeansport stream decodi ng neans that decodes the
transport stream packet extracted by said extracting neans to produce a PES
packefOor an el dedraicdked tesanipoionachlthaomadbe mante 2m advdd raperssirison hat
adds inherent identification

of the identifier selecting circuit 42 in the AV decoder 4 shown

in Fig. 1. Fig. 3 1is a schematic block diagram for use in

explaining the operation of the identifier selecting circuit

42 in the AV decoder 4 shown in Fig. 1.

15 As shown in Fig. 3, each PES packet with the identifier

added by the identifier adding circuit 33 is stored in the memory

41 and i1s then output to the identifier selecting circuit 42.

The identifier selecting circuit 42 refers to the identifier

added to the input packet to read the PID information

20 corresponding to that identifier from the identifier table 43.

At this time, the controller 6 has instructed in advance the

identifier selecting circuit 43 as to the storage regions CH1

to CHn in the bank memory 44, in which the PES packets with

the identifiers corresponding to the read PID information are

25 to be stored. Thus, the identifier selecting circuit 43
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- 53 information in each channel to the PES packet or elenentary stream

out put fromsaid transport stream decodi ng neans and then outputs the

resul tant PES packet or elenentary stream 5 3 . The stream decodi ng

" apparatus according to claim?2 , wherein said second decodi ng neans

i ncl udes storing neans having a plurality of storage regions provided for
respective channels, storage region specifying neans that stores the PES 10
packet or elementary stream output from said adding nmeans into a storage
region of said storing means provided for a channel specified on the basis

f the identif t] formati dd d.tot PES ket t
Streaﬁ]'a?r?fniav;eési/%.%g °£5§§fth%% rEAEE (R TR CRRGRPEP G200 SrtLgea s
region the PES}Eacket enentar stream stored in saH§+stor| ne%£s£h4.

at hs

A stream & n SHARSSITYE S §%s, g

provi ded for 20 respectlve channels first decodi ng neans that decodes a
transport SHARAGH iFEHHORH GHHebOdSHR -and/ or audio data of a plurality of
channel s are nul tiplexed, to produce a PES packet or an elementary stream
for each channelin &h& ?Héﬁpéﬁt ghPyn: HB T)*Q)dLﬁ:eG-IPESSEa@IﬁthGrV%e%I%ﬁ'-%nt ary
streamto a transm ssion path of said plurality of 54 transn ssion paths
provi d8d Racketehatdddr &het hadped pidrBtifies ehdnt af 9T st9%MPLland B ond
decodi ng neans that decodes the PES packets or el enentary streans
transmi t t dflamriiigr sglecHindmrirgusdt 42 exinaetsstn iskemisifier ¥ifarem ream
decodi ng apparatus according to claim4 , wherein said first decodi ng neans
i ncl udes estte Adder radfarthe FHES @agkset @ neathdhe (PR rigdiapeatiien #WHLOf an
i dentical channel froma transport streamby reference to PID information
of the tramprspendiagm te rthes piatan tsif bewn e cioom gt hee airde rt tioff 1 ebe ctadeke t he
43. At this time, the controller 6 instructs the PID
10 information #10 to store the PES packet in the storage region
CH1l. After the video PES packet with the added identifier %1
has its identifier %1 removed, the PES packet is stored in the
storage region CH1. Thus, the PES packets are stored for the
respective channels in the respective storage regions CH1l to
15 CHn in the bank memory 44.
The controller 6 instructs the bank memory 44 to output
the PES packet of the channel that is to be decoded in the bank
memory 44, via the buffer 45 to the decoding circuit 46. The
bank memory 44 outputs the PES packet of the instructed channel
20 to the decoding circuit 46 for each channel.
The decoding circuit 46 is capable of decoding data
corresponding to one channel in the HD broadcasting at one time,
for example, that 1s, the decoding circuit 46 can decode data

corresponding to three channels in the SD broadcasting at one

25 time. Therefore, when decoding the PES packets of three
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- transport stream packet extracted by said extracting neans to produce a PES
packet or an elenentary streamfor each channel, 15 and sel ecting neans
that selects a transm ssion path of said plurality of transm ssion paths,
“which is provided for a channel of the PES packet or elenentary stream
produced by said transport stream decodi ng neans, and then outputs the PES
20 packet or elenentary streamto the selected transm ssion path. 6. The

st ream decodi ng apparatus according to claim5, wherein said second
decodi ng nmeans includes storing neans having a plurality of storage regions

25 id t] f i d. pl lit f 1 SS ths_ 55 d
toring | ERAR Rt e e 0 oPEgRaPel g che, kTR BT L2 elineiree  he
PES ket t t itred t h_sai d pl | it f

L anom soi D1F FAESTRAE e AU SRR S Hee T e e bk o the e

t 5 ' th ES { | t t ' id stori
reane. 7. S GTE A LR ey CHAS L& OHoR [T ko T h N AR MRS &

plurality of storage regions 10 provided for respective channels; storage
regi on sp&iFSihy g@ans%ﬂ%t sher decodingphreutt r dandesoses Fh&KEDr an
el enentary stream of an identical channel E[oduced froma ;ransgor; stream
i n whi €h \RafEL R dhdes chagneldacd eReatpler beieytpet chbghers wideo

mul tiplexed, 15 into_a storage region of said storing nmeans provided for

t he i dent Nkl /on il 9t beb/ 3@ el nPheafisthree chavelsi® each
storage rag;on the transport stream PES packet or elenentary stream stored
in said stire AV npakRrut 2018cuithé oy daPreded@TRIGDHPBEGE- according to
claim7 , further conprising extracting nmeans that extracts a transport
stream packet ofAtarthirntinel shagaecthpyceatsedder tbo IRIPINEZIASEMhbEh of a
transport streamin which video data and/or 25 audio data of a plurality of
channel s eﬂ@mgQilpﬁi%i(@Gﬁ il the@GHBAothe decoded PES packets are read

10 from, the controller 6 is capable of instructing the AV output
circuit 5 as to which channels' PES packets are decoded and
output. While specifying which channels' digital wvideo
signals and/or digital audio signals DS are the input digital
video signals DS, the AV output circuit 5 converts the digital

15 wvideo signals DS of three channels into a system that can be
displayed on a display device and outputs the converted
signals to the display device, whereby videos of three channels
can be displayed at one time.

As described above, in this embodiment, the PES packets

20 are stored in the storage regions CH1 to CHn corresponding to
the channels specified on the basis of the ldentifiers added
to the PES packets, and the PES packets are stored in the storage
regions CHl1 to CHn that are different for the respective
channels. Therefore, by specifying which storage regions CH1

25 to CHn the decoded PES packets are read from, it is made possible
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- outputs a transport streamof the identical channel, wherein said storage
regi on specifying neans stores the transport stream output from said
extracting means into a storage region of said storing nmeans provided for a
“channel 5 specified on the basis of the PID information of the transport
stream and said video/audi o decodi ng neans decodes for each storage region
the transport streamstored in said storing neans. 10 9. The stream
decodi ng apparatus according to claim7, further conprising extracting
means that extracts a transport stream packet of an identical channel by
reference

15

to PLD inforpati.on of a tran t_streamin which vide qﬂ%ﬁ
and/ or audi%® ﬁ%?glg?l & ‘iﬂa?ﬁ??nS#Sch;%g%I Eagﬁ‘g%ﬁul{}?%l 8)‘?8&,9":3&% t
outputs a transport str of the '%entic | . channel , wherei ai d storage
regi on sp&d9 ar’r"@ansﬁ‘gg']ﬁr@?f‘ﬁsPlE 1ey %Hegpg%ﬁbﬁr étl?ae%{?ﬁ‘h%de by
d : di pth t t st tput f i d t ti i_nt
ecodi ng e transport stream outpu romsaid extracting neans, into a
storage réth B‘npg\“rgiiiays?gr‘fk?ﬂj’ HAHPLE GinerghiLe 1zhReiwhieh on
the basis 20 of the PID information of the transport stream and said
vi deo/ audi et ngP e aPacket §daser fhee dacadest RfS (RRFEAtEhe PES packet
or elenentary streamstored in said storing neans. 25 10. The stream
decodi ARg appar atAfE FIRFRhgr bl A e m onyife ddigd el Praadqaptingi on
speci fyi ng means includes random accessi bl e stream hol di ng means for
hol di ng a REINLTRF t 2SCPEAHRJadkR eds NG| enbaddmerdt @bnithel PreseRfdr ess
of said 5 stream holding neans in order to wite the transport stream
out put frdiveeitdiexi r &6t ngt kg Pheeksdidgsame showdngl ridrersimnciiere ead
the transport streamheld in said stream hol ding means, and PID identifying
means t hatofiddwied it haegsigas tinge aecdivencetprdinm tai thetgaecond
hol di ng means to produce a PES packet or an elenentary stream and then
st ores t hembativeenit RES phekpreeengl dmmendrdyrst ream into a storage region
of said storing neans
10 The digital broadcasting receiver of Fig. 4 differs from
that of Fig. 1 in that the transport decoder 3 is substituted
by a transport decoder 3a including a PID filter 31, a TS decoder
32 and a selecting circuit 34, the AV decoder 4 is substituted
by an AV decoder 4a including a bank memory 44, a buffer 45
15 and a decoding circuit 46, and the transport decoder 3a and
AV decoder 4a are connected to each other through a plurality
of transmission paths Bl to Bn provided for respective channels.
With respect to the other parts of the digital broadcasting
receiver in Fig. 4, they are similar to those in Fig, 1, and
20 hence, detailed description will not be repeated with the
ldentical parts being denoted with the identical signs.
The PID filter 31 and TS decoder 32 1n the transport
decoder 3a shown in Fig. 4 perform the same operation as the

PID filter 31 and TS decoder 32 shown in Fig. 1, in which

25 operation, PES packets of the identical channels are produced
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- provided for a channel specified on the basis of PID information of said
transport stream 15 11. The stream decodi ng apparatus according to claim
10 , wherein said stream hol ding neans includes a first region that hol ds
the transport stream output fromsaid extracting nmeans, and 20 a second
region that holds the PES packet or elenmentary strean1produced by said PID
identifying nmeans, wherein said PID identifying nmeans transfers the PES
packet or elementary streamheld in said second region of said stream
hol di ng means to the storage region of said storing nmeans 25 provided for

th h I t [(mation saj d

t r:ngpgp?%ﬁfg’é&\p egr %E@aﬁ?ée%%@é%r}gpﬁgr Egﬁssejc%ﬁgﬂlgl ?1%: IFif‘gt

d di t t d d t t whi ch t
and/ or audh r{sf%éefc&% ST § o S hARERS tBRe b EP pPRRLES L6208 dtice a
PES packet or an el enentary streamfor each_channel, and then adds |nher ent

i dent i fi cdtq OFPFRoPHEPPEA S n RER hPRAKARS| ThE (PESFPRELE cBTPEY S 1B

el enentary stream and outputs the resultant PES packet or 10 elenentary
stream aRPEK&ETARE dE@Sn§OcPréart ?HXtoﬁe‘é%efsrﬁlb‘Fmib%%h%r%W Bhe PES
packet or elementary streamoutput fromsaid first decoding means by using
t he idént i%a 8 copnestedio theadledage rreirns fHakEP efneclenehe drgnk
stream 15 13 . The stream decodi ng apparatus according to claim12 ,
wher ei n s&eMGLY s14 digt RRFEe ePeraeRCRnYiL ibe$han corceamed ghannaks andt
extracts a transport stream packet of an identical channel froma transport
st r eam by then sterentke P& SPrackatsr mtthencerreppondingpotorsgesagiens
transport stream decoding circuit that decodes the transport stream packet
ext r act ed dgy thei bankinererndg £ thawught therselleet ad ARSipstkesion paths.
el ementary stream for each channel, and 25 an adding circuit that adds
i nher ent iThent bankat memory 44, buffer 45 and decoding circuit 46
10 hereinafter perform similarly to those in the first embodiment
by control by the controller 6.
In this embodiment, the transmission paths Bl to Bn
correspond to a transmission path, the transport decoder 3a
to first decoding means or a first decoding circuit, the AV
15 decoder 4a to second decoding means or a second decoding circuit,
the PID filter 31 to extracting means or an extracting circuit,
the TS decoder 32 to transport stream decoding means or a
transport stream decoding circuit, the selecting circuit 34
to selecting means or a selecting circuit, the bank memory 44
20 to storage means or a storing circuit, and the decoding circuit
46 to video/audio decoding means or a video/audio decoding
circuit.
As described above, in thils embodiment, the PES packets
output from the TS decoder 32 by the selecting circuit 34 are

25 stored in the respective storage regions CHl1 to CHn
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- 59 information in each channel to the PES packet or elenentary stream
output fromsaid transport stream decoding circuit and then outputs the
resul tant PES packet or elenentary stream 5 14 . The stream decodi ng
" apparatus according to claim 13 , wherein said second decoding circuit
includes a storing circuit having a plurality of storage regions provided
for respective channels, a storage region specifying circuit that stores
the PES 10 packet or elenentary streamoutput fromsaid adding circuit into
a storage region of said storing circuit provided for a channel specified
on the basis of the jdentifjcation informatjon added tq th PES packet or
ol eront ar ¥ SHASHANLRS o ?/lB‘é%/’é%ﬁPBCH&deF hgPBRTeLE s PR RARKGYE each
15 storage region the PES packet or Enentar stream stored in said
storing cii@uithe Eespechive rﬁa%eara#ﬁa 9PpRA&DEs Blc &HtpBrsipfevided foFity
of transm ssion pat hs ‘Prow ded for 20 respective_channels; a first decodl ng
circuit t ive rchanpelsspfehiifi RERhPEFKSitFeo SPatthaindte B
data of a pIurallty of channels are nul tiplexed, to produce a PES packet or
an el enentPAckeds &4 ﬁGPr@é’cﬁ-ncﬁBﬁnéWréﬁ& FREAODS EﬁtlstPh‘éH%rM’ée%FqDES
packet or 25 elenentary streamto a transm ssion path of said plurality of
60 tPansiffarantpatier prida depsrgchiv@arekinpelshe PEDgRafiQre or DY
el enentary stream and a second decoding circuit that decodes PES packets
or el enentshecisivingrwhichsstoredet hegiighss&Hd FlouCan thheofPES tnagrkatisssi on
paths. 16. The stream decodi ng apparatus according to claim15, wherein
sai d firsteedaxpdlenpded care ragfufrzemaniexisawadegpoissdbile thmtspeaifrts a
transport stream 10 packet of an identical channel froma transport stream
by referentddcly shanneist nBEFopacketise theancpueersede®BS packatspaxte st ream
decoding circuit that decodes the transport stream packet extracted by said
extracti nghdig nakest bt paxkiczla tREB8epadlectherPES pelakesrd afya ftineaamitor each
channel, 15 and a selecting circuit that selects a transm ssion path of
said pbur afi chanhelllsmatnbaei bhimpatint] e ke cdgn 5z pngwildich fatamnehahregts of
t he PES packet or elenentary stream produced by said transport stream
decodi ng @aokéts thel PESNpackpubsbeiag?delklblaincksd. or el enentary stream
to the selected transni ssion path.

Description will now be made on a digital broadcasting

receiver according to a third embodiment of the present
invention. Fig. 5 is a block diagram showing the structure

15 of the digital broadcasting receiver according to the third
embodiment of the present invention.

The digital broadcasting receiver of Fig. 5 differs from
that of Fig. 1 in that the transport decoder 3 is substituted
by a transport decoder 3b including a PID filter 31, and the

20 AV decoder 4 is substituted by an AV decoder 4b including a
memory 41, a PID identifying circuit 47, a bank memory 44, a
buffer 45 and a decoding circuit 46. Since the remaining parts
in Fig. 5 are similar to those in the digital broadcasting
receiver of Fig. 1, the detailed description thereof will not

25 Dbe repeated with the identical parts being denoted with the
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- 17. The stream decodi ng apparatus according to claim 16, wherein said
second decoding circuit includes 25 a storing circuit having a plurality of
storage regions 61 provi ded respectively for said plurality of
“transm ssion paths and storing in the respective storage regions for the
respective channels the PES packets or elenentary streans transmtted
through said plurality of transm ssion paths, and 5 a vi deo/ audi o decodi ng
circuit that decodes for each storage region the PES packet or elenmentary
streanlstored in said storing circuit. 18. A stream decodi ng appar at us,
conpri si ng: tor£%§ circuit having a plurality of storage regions
provi ded Thannel s; a storage region specifying circuit that
stores a transport st.ream. .a PES packet an el ementary stream of an
i denti cal channgiheprp(;@u%é&tferrorﬁ]alﬂéﬁ%ep&ﬁanﬁpr%% PP SRR ol Nat a
and/ or audio data of a plurality of channels are nultiplexed, into a
st orage ré&di%n oPe§§|°d’“'sst GPienﬁa%'ier ERPEASAOD Gédt’r’lﬁrp{ﬂele-%l'éﬁl%]als%nel
and a video/ audi o decodlng circuit that decodes for each storage region t he
transport &t Fd8m 1 pER shdich operatdanm RyyrefesepegnttiRdnfemmatian ori ng
circuit. 19 . The stream decodi ng apparatus according to claim18 , further
conpri 8i nd e uded akn | the deader ehaeacht Pacsketa ipr ands@nspante AhGRAKet of
an identical channel by reference 25 to PID information of a transport
st ream i n Bshpuhkpuitdeeomdhe taneraghdtye BIRIfE ldam 3dfext prokaltinangfort
channel s are nmultiplexed, and then outputs a transport stream of the
i denti cal stireamel pakets nofai tihet otdgetiegilonckaruelsi ntpelvding R es
the 5 transport streamoutput fromsaid extracting circuit into a storage
regi on of igdiarmatidmgticat coatcpesyifddd froformabhionelinspyuictiedd bon thee
basis of the PID information of the transport stream and said video/audio
decodi ng ciarcundl ke oéleanflotheac bultpwioridye exgraatelie packedsortto stheam
stored in said storing circuit.

10 memory 41.

The memory 41 in the AV decoder 4 temporarily stores the
input transport stream therein and then outputs the stored
transport stream to the PID identifying circuit 47. Like the
PID filter 31, the PID identifying circuit 47 receives from

15 the controller 6 the PID information of the transport stream
output from the PID filter 31, then decodes the input transport
stream and converts the decoded transport stream into PES
packets. The PID identifying circuit 47 subsequently stores
the PES packets in the storage regions CH1 to CHn of the bank

20 memory 44, which are provided for the channels corresponding
to the PID information instructed by the controller 6. The
bank memory 44, buffer 45 and decoding circuit 46 hereilnafter
perform similarly to those in the first embodiment by control
by the controller 6.

25 In case where the decoding circuilt 46 can output digital
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- 20 . The stream decodi ng apparatus according to claim18 , further
conprising an extracting circuit that extracts a 15 transport stream packet
of an identical channel by reference to PID information of a transport
“streamin which video data and/or audio data of a plurality of channels are
mul ti pl exed, and then outputs a transport stream of the identical channel,
wherein 20 said storage region specifying circuit stores a PES packet or an
el enentary stream nade by decoding the transport stream output from said
extracting circuit, into a storage region of said storing circuit provided

for a channel specified on.the Si, f _the PIDinfor i.on of the
traneport et i tomafs ARaO0f 4R5iSat. shiS e s b BY ¥ fHeodRe s 1or
each storage region the PES packet or mentary str stored. in said
Storing | TANPORE AtTeatt & BRIt SRS RPUIRS A8 SRAGITh APIeiEhei m
20, wherein said stor egi Qn specj fying circujt jncludes random
accessi bl etr]'é? r%ﬁ%?%%%gé c‘?qq(gfﬁ?gf oﬁh%o ngr}@p%r r%ﬁ’é‘ﬁ)ﬁ’?tm§¥r & tared
address control circuit that controls an address of 10 said stream hol di ng
circuit inmTbrafE™ f e St HRIPRS tH ke SeHBH AR FhRen RaRY REMPBEEL i ng
circuit into said streamholding circuit and read the transport stream held
in sai @ st4bafPholAFRy Shaomeal. aWdthoptDp tRentmapsReLS r etreamhdetREodes
the transport 15 streamread out fromsaid streamholding circuit to
produce a PEY¢GEk@tinfo HESePaakats PystheahiDakhderkhdfvingresrendtptdduced
PES packet or elementary streaminto a storage region of said storing
circuit priohtereRatbyedyehbfinehe sHER|¥qenit bfying $hsruisf4PIenn (perf@rmon of
said transport stream 20 22. The stream decodi ng apparatus according to
claim 21, eaeprketely dhet r eame h@REGRE 9N cast el Bdes Blitexnt 3degi biket hat

hol ds the transport streamoutput fromsaid extracting circuit, and 25 a
second regixanspext hdédedene 3PEBayablectomirt ttdenent ary

10 In this embodiment, the bank memory 44 corresponds to
storing means or a storing circuit, the PID identifying circuit
to storage region specifying means or a storage region
specifying circuit, the decoding circuit 46 to video/audio
decoding means or a video/audio decoding circuit, and the PID

15 filter 31 to extracting means or an extracting circuit.

As described above, in this embodiment, the PES packets
that are produced by decoding the transport stream are stored
by the PID identifying circuit 47, in the storage regions CH1
to CHn provided for the channels specified on the basis of the

20 PID information of the transport stream, so that the PES packets
are stored in the storage regions CH1 to CHn which are different
for the respective channels. Therefore, 1t is made possible
to specify which channels' PES packets the PES packets being
decoded are, by specifying which storage regions CH1 to CHn

25 the PES packets being decoded are read from. This makes it
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- 64 w stream produced by said PIDidentifying circuit, wherein said PID
identifying circuit transfers the PES packet or elenentary streamheld in
said second region of said streamholding circuit to the storage regi on of
“said storing circuit 5 provided for the channel specified on the basis of
the PID information of said transport stream 65

Ah L A{L.A{9. A ALLAL.A{r. . A{_ A _ A _ A{_.A{r.A . AL.A{L.AL.A{_.AL.AL.AL. AL.
Al A ALAL.A{ . A{_.AL.AL.AL.A  A[L.A A A{_.A_.A{_.AL AL.AL.A .ANr.AL
A AL DAL A A AL A _.A{L. A Ah_. A{L. Ah_. Ah_. Ah_. AhL. Ah_. Ahr. A{ . AUr.
Ah_. Ahr. A

' 9: : NM"3hXNRF? .

N} XS ni d_zﬁﬁ%ﬁ%%%ea%gﬁ ERECEFEPREFELF AT AR Y &Ff ShaI%] ca) ca
]calca] ca] ca]calcRa]c L aj ca%ca% *al D# \ | i Ande |
kel o B Riehf CRPCapos Eotashir Lageuh tah CheRReLp ¢ ES RATESH 2 AR%) ca] o
a] ca] ca] ca%] caj ca ca&ga&ca&ca&ca&ca! RTI ] C5t' :r.n(] }xsni d_Z] ca] ca] ca] ca] ca] ca
] ca] ca] ca] é%f]‘!:‘?ﬂ 1Re}Ra) 2aFRe9PEafEs) ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca

caljcal JE{9|;s[P, ]
]&! e]! }xsni é_la cgféléité‘éﬂ%‘éﬂ%'] ddy i ahedinen ta ) the PHS Hackeld ca) ca
] ca] ca]|_ca] ca] ca] ca]ca]ca]ca]calca]jcalel tt"J"""": ]
HWH| #HR0S IR B kR storrge reginng Cldafefrn|rREgehded) &l cdiea] ca)
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca]ca]lca]cal!(())P)
)) *: *9%d++hannels corresponding to the PID information of the transport
\,,,,8-w--:.2z..../G///40h0}xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]c
a] ca] ca] c#toam|vul ¢ln] arg ce¢ EarrafictipchyciheaPdl] ddpadlida)iod oMY 12C2~
2224393334Y44445U555
6H66677T7 AN xdhel PAS H)acketd cof chiheajdaptifed] chpoaleds canc decdftomdad] calc
a] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca] ca] ca] ca! 78R8889L9999 :b:h:::% ;
., <S<<<=BrongPant¥diix thedr&$padtiye o tef agd cad Tldren|CiH] ta]CHl ca]Badrea) cal
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! @| ???5@
@ CadAUAAABABBBBEDCIECStDeRBDpRCEEEBESEFp Mok tak Z¢ ctl y afj wan} sre] tb¢d ajwa] cal ¢
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca] ca]lca]ca]ca]calcalp
FFF( G GGGH\dHididnid birldadbaklt] a<gidkidsitis ldd [t N ey reh &) tet] iosd asdtoderd] ca)
a] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca! M&NGYW XD kA PKIPPRRERE" ©h QRORRAMRIeSISRES 35S} xsni d* Xmhc”YU] cal] ca] ca
] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] caU] ca] caU] ca] cal] ca] cal] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] FarSdiAnpué kMY YR ANBPEYH /st ream of PID information
Xz XXXYPYYYY8Zt ZZzupkf a\ Wrhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
cal] cal calrald ezhaaklicaldo ahoadhurtalkead eakcetsakpakcatream of PID
ZZA[p[[[ & b\\\\\ 9] z] ]]157s*~ ] "W " “6avaaalb} xsnid_Z]c]ca]ca] ca]ca]ca]ca

] ca] capcalig L] 6] £8) céy6a] £8] eRbcakbsd] exhaaboahc altattnlfadicsd cag cal ca
] ca] ca! 1bl bbbb' c: cuccc/ dl ddd$e] eee

f Nf f f gFggame shiamapdit stiidhrdlod] eakceipal sabemheabaakaal sal&sd £aégalfal cal

.......

ca] ca] ca] ca] calca]ca] ca]ca]ca]calca]calcalcalcalcalcalcalhiii] jjj
K[ kkkk*I hliyd mopge 4HdhePube COoaddm i ciedt thZ11a]& &) £ 50 Sl sl &ah 3 ca ca
] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal pq

Lagqqr =r ar '"Yfhe PID information #B, those_transport stream packets can be
tItQttu#u uuuvdvvvv: wxwwwx Mkxx} xsni d_Z] c] caJ ca] ca] ca] ca] ca] cal ca] ca] ca] ca]

B b T T R kB R AL AT T
cal cabgal calprl cad paktdl cakrabeahcad 63 srhcah ol eaktat £l fal ssAlfalgal U

oo ol skl steale eRbedl Sakepleekegbontplialalenl ool e
cal cal cal Ak /PR T VO IR At ey capelPeiR. I of PoRTeRR LAl T

!
%1523 1/\(1: [a!l-? %e} %Lérleﬁg] éﬁ ?%a%%gf 2!31;: 2!31;: 2!31;: 2!31;: 2!31;: 2!31;: 2!31;: 2!31;: 2!31;: 2a] ca] ca] ca]ca]ca] ca

ca] ca] ca] ca] calga] cal cal calca cal.cal cal.cal | 2. -\ 2} xsni calcalc
!31] c!at] c!at] c!at] c!at] cgl]%ce‘]a] %Jaﬁ% céfgéﬁglé‘ﬁc]g]p rcég:]%sa]%r;] %8]’85}‘8&?8611"%‘5]%{5’&%} ca} C
ajca cal.cal cal 20% H:
L oy b28 AP Y LAY ehs 19p A8 APRAFEAPES) 9 BRfc PN BES AR B Eal cal
cal ca]ca]cal calca]calcalca]calcalcaljcajcalMs!] :u.j
&c\ g} xsni d_Z]]]ca] ca] ca]ca] ca] ca]ca] ca]ca]ca]ca]ca]ca]ca]calca]ca]calca]cal
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]calgp (]*j 1m&V
J}xsnid_Z]]]ca] ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]cal
caj] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! A}\ C@xl ; c
]}xsnid_Z]]]ca] ca]ca] ca] ca] ca] ca]ca]ca] ca]ca]ca]ca]ca]ca]ca]calca]ca]ca]cal

1 NSNS v




- | vqgl gb] X] ] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal]

ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca! A{4n"~} B x 7heriy /" J"PTwWrttt #

$| wmhc”Y] ] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca

“]ca]ca]ca] ca]ca]ca] ca]ca]ca]ca]calca!

SBISSSUCLOORERL J' "' (C(W(((B6)Db))))*B*Z***+}xsnid_Z]]]]ca]ca]ca]ca]ca]ca]c

aJ cal calca]ca]ca]ca]ca]ca]ca]ca]ca]calcalcalcalcalcalcalcalcalcalcalcalcalc

ajca! +Ot++++" [ ,q,,,-Nz---(./.h.../]///7160<0r000#1 1nl}xsnid _Z]]]]ca]ca]ca

] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca
ca] cal] ca]cal cal.nl1l1+2n22243. . .

hrahacbeo o BN e A BY) a5 i1k 00y b8 399571 8a) Ei%a al cal

cal cal cal gl ca) caV ol el salashc Boahsal o) §abRake SRl UL BAES -9

o <<} <<<<=@v===>7?7>{>| wmhc] X] ] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

ca] ca] ca] EH%E&A™S ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca! { >>>>?L?2?2? G\@ @A

ABAAAAABI BBBB. CpCt. CCCgDD

E, EdE| wr mhcnY] | o8 FSE8TeR < @i e ek &f &0 eHmaiaoa %@ cal ca

] ca] ca]gfca] cal cal ca] cal.cal] ca] carg cal] ca] ca! dEFSFFFRGGHHHHI Wi | | |

D C3} 55 1K RV LAEE, WRAPHSrH 158 [T1E e i taped eheafes] 212994 ca) o

a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! N8NuNNNNOGOOO

O PbPPPP: dsdatare Radrel Q@S&Q:Sélﬂ’?ﬁ?} X Ee DY FES RRCKPES) @5F R <ed ca] ca]

ca] ca]l ca] ca] ca] ca] ca] ca]ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]caJca!aTlT

TUZUb UWUWWRANARRS "NYYERS LRV RAV RS e 1Z] et frd] cal ¢

a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]caJca]c

al ZZ[ F[ L[ N(H¢ET \a@ t & o ek oy one) AT es ni §herppyc dredusing ] eke cal ca

] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]cal]c

a] ca] ca] calememtary kKSYre@mgREL) - #109Z&' () - #10%Z&' () -, 10%Z&' () -

T1I0%& ()- 109%Z& ()-'10%Z& ()-1 n~dE-Y

1092Z&18! 109Z&' ()In ez @igital tpwardcdstimdovEedyer of Fig. 1, the

109%Z&' ()-!10%& ()-3hdE-Y 10%&& 0: $10%Z&' ()- .!'10%Z& ()- ,!10%Z& ()-

*10%Z& ()elemerDeasdy (stde B BEmay- bd/pRtaiiced 0% 1 0 ter0¥H& TS -decoder

c MBLO%Z & ()- ,8'10%Z& ()- &6!109%Z& ()- 4!'10%Z& ()- 2!'10%& ()- QRF\ ?r S1/

| MB1O%&' ()32 M &EE) thé h@ADERS (JF the@aUspH(t) s@LAWTBatket 0SB SLLS -

10Zh ND}~?1/ ! MB32! 109%Z&' () - &OMB10%&Z& ()-3 . !10%Z& ()-!

&MB10%08/& i{Jerl t LM Xfir{njeld ldfP B nhedds xmeCrenBiha¥b&payloadsd £6one

10Z=t 10%Z& () - 3: MP10%Z& ()-3,810%& ()- &b6! 10%Z& ()-# \ QUdENMC

I MB10%Z&' (and tKBZ & d Jpr o &hie) PESOPASkErs 61 0PH& (derd 108K K dhanné T&hC

IMB "110%Z2& ()- !'10%Z& ()- !'10%Z& ()-:$10%& ()-!10%Z& ()-|

t 109Z&'5( ) -thetd our@ indp o£'f1 0h@&héade s WH &he) PES! pREKELE)and connecting

('109%Z&' () - & $10%Z& ()- $s10%Z& ()-#e ~dEnbC ! Mb3: $10%&Z& () - , 8! 109%Z&' () - |

96t 10%Z& (Yhe HHEOIZES (dne. 2hdeYEE.() - &0: $109%Z& () - bcdeRbC ! MP10%Z&' () -

In this case, the identifier adding circuit 33 adds, to
the produced elementary streams ES, identifiers to be inherent
identification information in the channels of the elementary

20 streams and then outputs the resulting elementary streams ES
to the AV decoder 4.

The memory 41 in the AV decoder 4 temporarily stores the
input elementary streams ES therein and then outputs the stored
elementary streams ES to the identifier selecting circuit 42.

25 The identifier selecting circult 42 extracts the identifiers
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streams ES stored in those of the storage regions CH1l to CHn,
which are instructed by the controller 6. The buffer 45
temporarily stores the input elementary streams ES therein and
10 outputs the stored elementary streams ES to the decoding
circuit 46. The decoding circuit 46 decodes the input
elementary streams ES and outputs a digital video signal and/or
digital audio signal DS to the AV output circuit 5.
Alternatively, in the digital broadcasting receiver of
15 Fig. 1, the identifier selecting circuit 42 may produce
elementary streams ES from the PES packets while extracting
the identifiers added to the input PES packets, and then may
store the elementary streams ES in the storage regions CH1l to
CHn of the bank memory 44 provided for the channels that are
20 specifled on the basis of the PID information corresponding
to the 1dentifiers extracted by reference to the identifier
table 43.
In this case, the bank memory 44 outputs to the buffer

45 the elementary streams ES stored in those of the storage

25 regions CH1 to CHn, which are instructed by the controller 6.
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4, elementary streams ES may be produced by, after the TS decoder
32 cuts off the headers of transport stream packets of the
identical channels and connects the remaining payloads to one
10 another, to produce the PES packets of the identical channels,
then cutting off the headers of the produced PES packets and
then connecting data to one another.
In this case, the selecting circuit 34 is instructed by
the controller 6 as to which channels' elementary streams ES
15 the elementary streams ES being currently produced are, so that
the selecting circuit 34 selects those of the transmission
paths Bl to Bn connected to those of the storage regions CH1
to CHn in the bank memory 44, which correspond to the concerned
channels, and then stores the elementary streams ES in the
20 corresponding storage regions in the bank memory 44 via the
selected transmission paths. The bank memory 44, buffer 45
and decoding circuit 46 operate hereafter similarly to those
in the digital broadcasting receiver of Fig. 1 by control by
the controller 6.

25 Moreover, in the digital broadcasting receiver of Fig.
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controller 6. The bank memory 44, buffer 45 and decoding

10 circuit 46 operate hereafter similarly to those in the digital
broadcasting receiver of Fig. 1 by control by the controller
6.

Description will now be made on an example of the
structure of the digital broadcasting receiver in this case.

15 Fig. 8 is a block diagram showing the structure of a digital
broadcasting receiver according to a fourth embodiment of the
present invention.

The digital broadcasting receiver of Fig. 8 differs from
that of Fig. 5 mainly in that the structure and operation of

20 a memory 41 and a PID identifying circuit 47.

Fig. 9 1s a block diagram showing the memory 41, PID
identifying circuilt (an analysils transfer circuit) 47 and the
bank memory 44.

With reference to Fig. 9, the memory 41 includes an input

25 Dbuffer 41a, a transfer buffer memory 41b and an address control
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| MbMB 100z @9O8SS memory' Al ernatlvely, the random access mMemory may
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1109Z&' () -2.106%%8' RIDefitergRddEmGhe transport decoder 3b of Fig. 8
extracts transport stream packets of the identical channels
including the PID information that matches PID information
10 instructed by the controller 6, and then outputs the extracted
packets to the input buffer 4la.
The address control circuit 41c writes the transport
stream packets output from the PID filter 31 into a
predetermined address in the input buffer 4la. Further, the
15 address control circuit 41c reads at a predetermined timing
the transport stream packets stored in the input buffer 4la
and then outputs the read packets to the PID identifying circuit
47.
The PID identifying circult 47 receives from the
20 controller 6 the PID information of the transport stream output
from the input buffer 41a, decodes the input transport stream,
converts the decoded transport stream into PES packets and
produces elementary streams ES from the PES packets. After

that, the PID identifying circult 47 stores the elementary

25 streams ES via the transfer buffer memory 41b into the storage
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each transport stream packet has a fixed length of, for example,

10 188 bytes. In correspondence to this, the input buffer 4la
includes a plurality of storage regions 411 to 41n that can
store the respective transport stream packets each having the
fixed length. For example, transport stream packets TS1 to
TS3 constituted by headers HD and payloads PR are wriltten in

15 turn in the storage regions 411 to 413 of the input buffer 41a
by the address control circuit 41lc of Fig. 9.

In this case, since the headers HD of the respective
transport stream packets TS1l to TS3 are stored in specific
positions of the respective storage regions 411 to 413, the

20 PID identifying circuit 47 can easily detect the headers HD
of the respective transport stream packets TS1 to TS3 by using
the address control circuit 4lc.

Therefore, the processing speed becomes increased in

case where the PID identifying circuit 47 is constituted by

25 software, whlile the circuit scale becomes decreased in case
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writable random memory results in such effects as described
below.

In production of transport stream packets, it happens

that the contents of the header structure or the like of PES

10 packets are divided into two transport stream packets. As

shown in Fig. 11, for example, it is assumed that transport

stream packets TS1 and TS3 belong to an identical channel, while

a transport stream packet TS2 belongs to another channel.

Further, it is assumed that the contents D1 of a part included

15 in the last portion of the transport stream packet TS1 are

continuously followed by the contents D2 of a part included

in the leading portion of the transport stream packet TS3 on

PES packets or elementary streams. In such a case, as shown

in Fig. 12, the address control circuit 41c reads the contents

20 Dl included in the last portion of the transport stream packet

TS1 stored in the storage region 411, and then writes the read

contents D1 into a preceding region which is followed by the

contents D2 included in the leading portion of the transport

stream packet TS3 stored in the storage region 413. 1In this

25 case, since the header HD of the transport stream packet TS3
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. 1092& ()-3,!109%& ()- *!109%Z& ()- '!109%& ()-VbC !!t 10

110968 ()-!1096G& ()- !109%G& ()- 10Z 10Z 10Z=109%Z& ()- ::$109%Z& () -0l dEbC
11t 10 1109%6G& ()-!109%6G& ()- ! 109G ()-|

109G& () - @OYGE ()-!109%G& ()-# FAEbC !!t 10& $109G& ()- $! 109%G& () -
1110968 ()- ! 1096G& ().- ! 10%G& ()-MB1OYGE ()-F GJEbC !t 10

2! 10968 85%%91%0}& 2 §."1°f@%§g')r("')l\é$jr°r,‘ %}&‘i)n-% necessary, the

"1 10938 () - 5svwxydYNC !t 10 10G 10G. 10G=109%3& ().- : Mb1OUCE () -

81 109G ( CONieRoid | \may BeopRe I EepNeD hhe) hedder HD.

F10%Z&' () - @10%Z& ()-'10%Z& ()- '10%Z& ()-] 10%& ()-10%& ()-IdEYNC !t 10
| Thus, it becomes possiblé to integrate the contents D1

and D2 of the transport stream packets TSl and TS3 into a

5 continuous stream by using the input buffer 4la. Therefore,
when the transport stream packets TS1 and TS3 are processed
by software, the processing speed can be increased, while when
the transport stream packets TSl and TS3 are processed by
hardware, the circuit scale of hardware can be decreased.

10 Alternatively, when the transport stream packets TS1 and TS2
are processed by software and hardware, 1t is possible to
increase the processing speed of software and also decrease
the circuit scale of hardware.

The structures of Figs. 9 and 10 are also applicable to

15 +the TS decoder 32 in each of the digital broadcasting receivers
of Figs. 1 and 4.

In accordance with the present invention, on the basis
of identification information added to PES packets or
elementary streams, or storage regions in which the PES packets

20 or elementary streams and the like are stored, it is possible
to specify which channels' PES packets or elementary streams
the PES packets or elementary streams beling decoded are, and
decode PES packets or elementary streams of a plurality of
channels at one time while recognizing which channels' PES

25 packets or elementary streams the PES packets or elementary
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11Q 4110%Z& ()-1y *M10%& ()-!H *M10%& ()- t*Mp10% & ()-! $MB10%& () -
ySMb 109448 ()- fbci1Q 4 llo%r& ()-110%m& ()-Y 10%m& ()- 10Z 10Z 10Z=
109&2& ()- . 109%& (g Ad b 83 41 10%&' ()-Y

10%1&’ () - f&& SO ‘E? %19%e ()-110%m& ()-. \dELC 1 Q

4% $10%18: () - $! 10%7& () 11 10%m8 ()-! 10%m8 ()-Y 10%& () - 10%r& () -\ 20dEbC
11Q 432! 10%r& ()-0: $10%r&' ()-Y

. 10%r&' () -, 10%m& ()-*!10%& ()- (! 10%m& ()-% dYNC !!'Q 4 10m 10m
10ME10%& () - : MBLO%T& () - 8! 10%r& () - &6! 10%1&' () - 4! 10%m& ()-HIEYNC ! Q 4
| 10938 () - @109G& ()- ! 109G& ()-1 t10%5& ()- 10938 ()-! 109%G& () - ; t - ndEYNC
11Q 4
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MQ 4 ,110%% ()- *110%& ()-1 '"109%& () - %#109%6& () - #!' 1096 () -

F110%& ()-ZOdEYNC 1'1'Q 4 8!'10%& ()- 6! 109%6& () - 4! 109 () -

21109638 ()-0: $109%& ()- -'10%& ()-bC '1Q 41  109%& ()- &10%X () -
1'10%&' ()- 10G 106G 10G-10%& () - ::$10%& ()-MsdEbC Q4] 10%& () -
S10%&' ()- '10%& ()- '10%X () - @10%& ()- '10%& ()-s!']dEbBC I'TQ

4% $10%6& () - #!1096& ()- !'!'109%& ()-F!109%& () - F! 1096& () - MP109%6& () -
"U.dEBC !'1Q 4 2I'10%& ()-OMBL1O%E () - -!2109%& ()-1 ,10%& ()- *109%6& () -
"T109& ()-.] #$YRAYNC !'1Q 4 10G 10%‘ =108 ()-:: $109%6& () -

8 110%& ()- 6!'10%=% ()- 4!109%& () - NC!ITQ 4

10%& () -, #10%&Z& ()-!'10%Z& ()- '10%&Z& ()-!10%& ()-!10%Z& ()-gadEYNC ' Q 4
1109%Z& ()-!10%& ()-$10%Z& ()-!10%Z& ()-!10%Z& ()-1 t10%Z& ()-O (dEYNC ! Q
4 +10%& ()- )!10%& ()- '!109%&Z& ()-% $109%Z& () - .

#1098 ()-!!1092& & Ss(t]rﬁa&E@r&?qf{%‘g 439%"!1116'5/&%;' (§oRprising:

6109%Z& ()-4109%Z& ()-2!10%Z& ()-0: $10%Z& ()-1 -t10%Z& ()-j1ImbC 1 Q 4

1 10928&' ()-! 10%@1(1)5111 gmg:l(r)g me@ns) fhafpodecodes a transport stream in

5 which video data and/or audio data of a plurality of channels
are multiplexed, to produce a PES packet or an elementary stream
for each channel, and then adds inherent identification
information in each channel to the produced PES packet or
elementary stream and then outputs the resultant PES packet

10 or elementary stream; and
second decoding means that decodes for each channel the
PES packet or elementary stream output from said f£irst decoding
means by using the identification information added to the PES
packet or elementary stream.
15
2. The stream decoding apparatus according to claim 1,
wherein said first decoding means includes
extracting means that extracts a transport stream packet
of an identical channel from a transport stream by reference
20 to PID information of the transport stream,
transport stream decoding means that decodes the
transport stream packet extracted by sald extracting means to
produce a PES packet or an elementary stream for each channel,
and

25 adding means that adds inherent identification
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1 109Z&' () - Mb109Z&' ()-VK{dEbC 1 Q 4 210%& ()-0109%Z& ()- .!10%&Z& ()-

1 109%2& () -3*1 10%Z& ()- (s109%Z& ()-.1dYNC !!Q 4 10Z 10Z 10Z=10%Z& () -

: MBLO%Z&' () -3, 8! 109Z& () -3&6! 109Z& ()-3 4! 10%& ()-&dEYNC |1 Q 4
 10%6:85() - @10%3% ( Fhel shpeam jecodipgRPPRTatIgIERCeFAingotmecidinZdEYNC

wherein said second decoding means includes
storing means having a plurality of storage regions
provided for respective channels,
storage region specifying means that stores the PES
10 packet or elementary stream output from said adding means into
a storage region of said storing means provided for a channel
specified on the basis of the identification information added
to the PES packet or elementary stream, and
video/audio decoding means that decodes for each storage
15 region the PES packet or elementary stream stored in said

storing means.

4. A stream decoding apparatus, comprising:
a plurality of transmission paths provided for
20 respective channels;
first decoding means that decodes a transport stream in
which video data and/or audio data of a plurality of channels
aremultiplexed, to produce a PES packet or an elementary stream
for each channel, and then outputs the produced PES packet or

25 elementary stream to a transmission path of said plurality of
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S11Q 4 110%8 ()- ! 10%S8 ()-: $10%S8 () - 3! 1098 () -1 10%S’ () -

109%G& ()-SOhdEYNC 1 Q 4 3, 109G& ()-3)! 1096G& ()-3' ! 1096G& () - WBLOYGE () -
$! 10968 ()-3!! 10%c&' ()-?| 4dEYNC ! 1 Q 4

- 38! 10968 () - 36! 10%G&' () - 34! 10%E&' () - 32! 10%S&' () - OMBLOYEE! () -

. s109G& ()-4y|}~5bC 11 Q 4 110%& ()- !'109%& ()- !'10%& ()- 10G 10G
10G=109%G& ()- ::$10%G& ()-5hRwaBbC 1 Q $109%&& ()- 109%Z& ()- !109%Z& () -
11092& ()-! @10%>& ()- 109%Z& ()-4t-dEbC !1Q '1109%Z& ()- & $109%Z& () -
$1109Z&' ()-3!! 109%Z& ()- !10%Z& ()- !109%Z& ()--n$\ dELC "Q | 4109@& () -

21092Z& () -OMBLO9ZE: ()~ 11092 YZ& 11

| 1092& 8 %f“l’o%%‘}—%g}ﬁﬁ’ Q’i% & (3§)° "‘ﬂ?g}i %%‘%e'bd&bc
N | 109&Z& | 109Z& ( 10928 () - ! 109Z& (

! 18%2&' ()-‘?rlcﬁg t@m%ﬁ{%amp ?l 109Z& () ' $100@& ()-

109%Z& ()-:3$10%Z& ()- !10%Z& ()- ! 109%Z& () - HCAEmh ! -1109%Z2& () -
1109Z& ()- *! 1@%%“{ dW%bﬁ& '('?a%ﬁé &def°%sld$@&'f’(§s- élf}fdﬁ‘w%t ¥ Q
MBlO‘VZ&' ()- 8!'10%& ()-1 6t109%Z& () -
41 10978 ()LEmembany ( FiFepmmakranpsnitted hroaghgygaid plurality of
110%Z& () -!109%Z& ()- 1'10%Z& ()- 10Z 10Z 10Z=10%Z& ()-UaBbC !'!1 Q |
109Z&' P) '@@’W-‘(F) WOBEEPF)- F109%Z& () -!'10%Z&' ()-! , #109%CC& () -*idEDC 1 Q
F10%Z& () -1 *10%Z& ()- (10%Z& () - &MB10%Z& () -
$' 10%Z& ()-!!'10%& ()-B8vdELC ' Q , 81'10%Z& ()- &6!10%Z& () -
41 10%Z&' () - 2! 10°/<Z&' () OMB109%&Z& ()-.!10%Z& ()-vAbC ' Q 110%Z& () -1
. The stream decod:l.ng apparatus according to claim 4,
wherein said first decoding means includes
extracting means that extracts a transport stream packet
10 of an identical channel from a transport stream by reference
to PID information of the transport stream,
transport stream decoding means that decodes the
transport stream packet extracted by said extracting means to
produce a PES packet or an elementary stream for each channel,
15 and
selecting means that selects a transmission path of said
plurality of transmission paths, which is provided for a
channel of the PES packet or elementary stream produced by said

transport stream decoding means, and then outputs the PES

20 packet or elementary stream to the selected transmission path.

6. The stream decoding apparatus according to claim 5,
wherein said second decoding means includes
storing means having a plurality of storage regions

25 provided respectively for sald plurality of transmission paths
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11 Q 3+110 %XL d(t)& &

' 109638 () -RAA05 %n%#lii‘ow ()rﬁﬁpfﬁ&é&e()s&ﬁéﬁ’ﬁc Fegtlons for the

38! 109G& 6! 10968 () - 34! 10% | 10% U, | 10%63& () - BbC
11Q 10(#&9(13‘3@’1’0‘6&&&%‘?“%%&1%% P% 1 —‘1’6 et“fn(t)aﬂ’o%%‘ﬁm )EbC

'Q '10%2& F109%Z2& () - ! 109%&Z& )-IIO%Z&T #1092 %
109@& () - L& W‘bi wor&add p Nf@d@'}&i’(? trgew&se Opopgkhy -and
1'109%Z& () - MP10%Z &' #debC I 2! 109%Z& ()-0: $109&Z& () - .!10%Z& () -
,110%2& ()- *!'1 <( aud 1qm%(i)ng BEeRRE thef d%%%%i%zacﬁdiwfcge
0 ! -
$1OAZ&(geélon the PES packet or elementary stream stored in said

storing means.

7. A stream decoding apparatus, comprising:
storing means having a plurality of storage regions
10 provided for respective channels;
storage region specifying means that stores a transport
stream, a PES packet or an elementary stream of an identical
channel produced from a transport stream in which video data
and/or audio data of a plurality of channels are multiplexed,
15 into a storage region of said storing means provided for the
identical channel; and
video/audio decoding means that decodes for each storage
region the transport stream, PES packet or elementary stream
stored in said storing means.
20
8. The stream decoding apparatus according to claim 7,
further comprising extracting means that extracts a transport
stream packet of an identical channel by reference to PID
information of a transport stream in which video data and/or

25 audilo data of a plurality of channels are multiplexed, and then
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5 ° specified on the basis of the PID information of the transport

stream, and
said video/audio decoding means decodes for each storage

region the transport stream stored in said storing means.

10 9. The stream decoding apparatus according to claim 7,
further comprising extracting means that extracts a transport
stream packet of an identical channel by reference to PID
information of a transport stream in which video data and/or
audio data of a plurality of channels are multiplexed, and then

15 outputs a transport stream of the identical channel, wherein

said storage region specifying means stores a PES packet
or an elementary stream made by decoding the transport stream
output from said extracting means, into a storage region of
said storing means provided for a channel specified on the basis

20 of the PID information of the transport stream, and

salid video/audio decoding means decodes for each storage
region the PES packet or elementary stream stored in said

storing means.

25 10. The stream decoding apparatus according to claim 9,
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transport stream,
address control means that controls an address of said
5 stream holding means in order to write the transport stream
output from said extracting means into said stream holding
means and read the transport stream held in said stream holding
means, and
PID identifying means that decodes the transport stream
10 read out from sald stream holding means to produce a PES packet
or an elementary stream, and then stores the produced PES packet
or elementary stream into a storage region of said storing means

provided for a channel specified on the basis of PID information

of said transport stream.

15
11. The streamdecoding apparatus according to claim10,
wherein sald stream holding means includes
a first region that holds the transport stream output
from said extracting means, and
20 a second region that holds the PES packet or elementary

stream produced by said PID identifying means, wherein
sald PID identifying means transfers the PES packet or

elementary stream held in sald second region of sald stream

holding means to the storage region of sald storing means

25 provided for the channel specified on the basis of the PID
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& $10%3&' () - a first decoding circuit that decodes a transport stream

5 inwhich video data and/or audio data of a plurality of channels
aremultiplexed, to produce a PES packet or an elementary stream
for each channel, and then adds inherent identification
information in each channel to the produced PES packet or
elementary stream and outputs the resultant PES packet or

10 elementary stream; and

a second decoding circuit that decodes for each channel
the PES packet or elementary stream output from said first
decoding means by using the identification information added
to the PES packet or elementary stream.

15

13. The streamdecoding apparatus according toclaim1l2,
wherein said first decoding circuit includes

an extracting circuit that extracts a transport stream
packet of an identical channel from a transport stream by

20 reference to PID information of the transport stream,

a transport stream decoding circuit that decodes the
transport stream packet extracted by sald extracting circuit
to produce a PES packet or an elementary stream for each channel,
and

25 an adding circuit that adds inherent identification
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5 14. The streamdecoding apparatus according toclaiml3,
wherein said second decoding circuit includes
a storing circuit having a plurality of storage regions
provided for respective channels,
a storage region specifying circuit that stores the PES
10 packet or elementary stream output from said adding circuit
into a storage region of said storing circuit provided for a
channel specified on the basis of the identification
information added to the PES packet or elementary stream, and
a video/audio decoding circuit that decodes for each
15 storage region the PES packet or elementary stream stored in

said storing circuit.

15. A stream decoding apparatus, comprising:
a plurality of transmission paths provided for
20 respective channels;

a first decoding circuit that decodes a transport stream
in which video data and/or audio data of a plurality of channels
aremultiplexed, to produce a PES packet or an elementary stream
for each channel, and then outputs the produced PES packet or

25 elementary stream to a transmission path of said plurality of
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elementary streams transmitted through said plurality of

5 transmission paths.

16. The streamdecoding apparatus according to claim 15,
wherein said first decoding circuit includes

an extracting circuit that extracts a transport stream

10 packet of an identical channel from a transport stream by
reference to PID information of the transport stream,

a transport stream decoding circuit that decodes the
transport stream packet extracted by said extracting circuit
to produce a PES packet or an elementary stream for each channel,

15 and

a selecting circuit that selects a transmission path of
said plurality of transmission paths, which is provided for
a channel of the PES packet or elementary stream produced by
said transport stream decoding circuit, and then outputs the

20 PES packet or elementary stream to the selected transmission

path.

17. The stream decoding apparatus according to claim16,
wherein said second decoding circuit includes

25 a storing circuit having a plurality of storage regions
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5 a video/audio decoding circuit that decodes for each
storage region the PES packet or elementary stream stored in

said storing circuit.

18. A stream decoding apparatus, comprising:

10 a storing circuit having a plurality of storage regions
provided for respective channels;

a storage region specifying circuit that stores a
transport stream, a PES packet or an elementary stream of an
identical channel produced from a transport stream in which

15 +video data and/or audio data of a plurality of channels are
multiplexed, into a storage region of said storing circuit
provided for the identical channel; and

a video/audio decoding circuit that decodes for each
storage region the transport stream, PES packet or elementary

20 stream stored in said storing circuit.

19. The streamdecoding apparatus according to claim18,
further comprising an extracting circuit that extracts a
transport stream packet of an identical channel by reference

25 to PID information of a transport stream in which video data
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said storage region specifying circuit stores the

5 transport stream output from said extracting circuit into a

storage region of said storing circuit provided for a channel

specified on the basis of the PID information of the transport

stream, and
said wvideo/audio decoding circuit decodes for each

10 storage region the transport stream stored in said storing

circuit.

20. The streamdecoding apparatus according toclaim 18,

further comprising an extracting circuit that extracts a

15 transport stream packet of an identical channel by reference

to PID information of a transport stream in which video data

and/or audio data of a plurality of channels are multiplexed,

and then outputs a transport stream of the identical channel,
wherein

20 said storage region specifying circuit stores a PES

packet or an elementary stream made by decoding the transport

stream output from said extracting circuit, into a storage

region of said storing circuit provided for a channel specified

on the basis of the PID information of the transport stream,

25 and
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5 21, e stream decoding apparatus according to claim 20,

wherein said storage region specifying circuit includes
a random accessible stream holding circuit for holding
a transport stream,
an address control circuit that controls an address of
10 said stream holding circuit in order to write the transport
stream output from said extracting circuit into said stream
holding circuit and read the transport stream held in said
stream holding circuit, and
a PID identifying circuit that decodes the transport
15 stream read out from said stream holding circuit to produce
a PES packet or an elementary stream, and then stores the
produced PES packet or elementary stream into a storage region
of sald storing circuit provided for a channel specified on

the basis of PID information of said transport stream.

20
22. The streamdecoding apparatus according to claim 21,
wherein said stream holding circuit includes
a first reglon that holds the transport stream output
from sald extracting circuit, and
25 a second region that holds the PES packet or elementary
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information of said transport stream.
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