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,BACKGROUND OF THE | NVENTI ON Field of the Invention The prese i i 1
,felates to an SI infornmation delivery apparatus that deIiverﬁWEummB@uwmmk
Information: hereinafter referred to as SI) information (see

-about plural transport streams (hereinafter referred to as TS) i'H%gital

broadcasting. Description of Prior Art During delivery of Sl information
about plural TSes in digital broadcasting, as shown in FIG 1, an S

-creati ng feans & eptesdrentfogmation for all TSes as secti in
FIG 1, the information is transferred to a repeater for ea%@mwaﬂMﬁ@mm@“
repeater transforns Sl inforgmtiwnpokeabeodesiveERd i n each

packet, the SI information is delivered to a nmultiplexer (herei &PEer
referred to as MJX) according to the delivery cycle of each piece of Sl
information, and each MJX nmulti pl exes video information and Sl information
(Japanes BAHEGRUNY sSoF ok eIl MOENTHEPN 11- 252516). If service 1 is broadcast
in TS1 and service 2 is broadcast in TS2, the SI creating neans creates
dat a El TEW®LAME B (I ventiedeal TS of the services and data El T1(0) and

$|S-{2(0) for rea te TS, and El Tlrgﬁ and%lEI T2 0%%90 th oygg a refegt er for
, and are deit% &P Tyt HET W h TRATHEOriat#on° bf 1REPEPRETA % by MUX for
It oS! Bt AL 8 BT ESD, ST oPERESL oLt pf s PO o
i nformatiyQn d s, deld yeree f oM the L egept L fo Wi PiBnd (see 150 13818)
about plural transport streams (hereinafter referred to as
TS) in digital broadcasting.
Description of Prior Art
During delivery of SI information about plural TSes
in digital broadcasting, as shown in FIG. 1, an SI creating
means creates SI information for all TSes as sections as
shown in FIG. 1, the information is transferred to a
repeater for each TS, each repeater transforms SI
information to be delivered in each TS into a TS packet,
the SI information is delivered to a multiplexer
(hereinafter referred to as MUX) according to the delivery
cycle of each piece of SI information, and each MUX
multiplexes video information and SI information (Japanese
Patent Disclosure No. Hei 11-252516).
If service 1 is broadcast in TS1 and service 2 is
broadcast in TS2, the SI creating means creates data
EIT1(A) and EIT2(A) for local TS of the services and data
EIT1(O) and EIT2(0) for remote TS, and EIT1(A) and EITZ(O)
go through a repeater for TS1l, and are delivered together

with AV information of service 1 by MUX for TS1l. EIT2(A)



‘predet erm ned bandw dth. However, the SI information delivery apparatus as
.descri bed above requires as many repeaters as there are TSes to be
,provided. SUMVARY OF THE | NVENTI ON An object of the present invention is to
provide an SI information delivery apparatus that can be configured with a
"single repeater regardl ess of the nunber of TSes and can deliver TS packets
to MJX of each TS at a predeterm ned transfer rate. The Sl information
delivery apparatus of the present invention has three characteristics to
sol ve t haerb®ENEScrgbecthpoobhem répesteri focolpli sead ameSHeildfrermat i on
creating nmeans; a TS packet delivery neans (repeater) that provides a
parity paregether twihsniésinhorBapiacketfobesiicaf ar bat MOK ffor 352 .TSes with
TS-1D and attribute informati on indicating whether the information is for

| ocal TS Sherrformateioneierdediverad Aeplathent8pPRatess) Waithisr arenpte TS
(hereinafter referred to ag O her information), and delivers the TS packet;

and a fi IR%eFIEHeEMEXET 2295 plcket information to be delivered in a

i TS he_basi f.fh ' ' i di
0 WX for  cachirS Uty datd vt S REE 14 DAL RFbf nerPBREBCNBR. The —

parity p LS. i p read e r i.nf.ormati on

st or age S%%%éﬁ%ﬂevﬁﬁﬁé%%tgéégig%%eﬁﬁeggggrgn%?ﬁ%lelgrr]%l\/ﬁi {'ggé:et ﬁgestandard
AR B STD-53d) w0 Th Speh@bheg. one TS packet delivery neans to handle Sl
information of plural TSes. The filter extracts TS packets having | ocal
TS-I1D and the attribute information of "Actual"™ and TS packets having
renote TS-1D and the attribute information of "Qther." Second, the TS
packet delivery neans, frolUMAREQIeHE eNMBNFIAN (nunmber of TS packets)
of Actual information for local TS and Qther information for renote TS and
t he respective Aeldbiast k| Ehe gpresene preeetion iafbpPnArPvAdecanputes the
respective anpunts of these pieces of information to be delivered for the

duration of W HEMetE9R| @ hhde Y| fRRRE2EHE EBAPuFed RRoGRRSLIGPTERese pi eces
of informatji.on within the basic cycle. An ex }1e of the ¢ tation is
Shown bel'Bul™ the" HiBlt OF<§ R br FEOF A0S A LdoM FvEPBICE AanDSF S0P irs
packet s/ d@%ﬂ Vﬁé Yi ¢yl €5 3§a89§9§ p‘cSCﬁUﬁf o!f”%QEHatr‘soth abggle&?g%%% Lhe
delivery of the conputed anounts of the infornmation by e packet
delivery teansrdrepeaser) within the basic cycle enables delivery of the
respective evened anmounts of the Actual information and O her information,
provi ding the effedI ainfletnaeiomogddSipackesspavat of enehpfSsahta
predetermned transfer rate. Third, the Sl information delivery apparatus
has a repemtentidmthas nthngeschheaetehestiagsetpl apivepitbeegbofreAct ual
information or G her information for one TS, evens _
described problem. First, it comprises: an SI information
creating means; a TS packet delivery means (repeater) that
provides a parity part of a transmission TS packet of SI
information for all TSes with TS-ID and attribute
information indicating whether the information is for local
TS (hereinafter referred to as Actual information) or for
remote TS (hereinafter referred to as Other information),
and delivers the TS packet; and a filter that extracts TS
packet information to be delivered in a pertinent TS on the
basis of the attribute information at a preceding stage of

MUX for each TS and delivers the TS packet information to

MUX. The parity part is a parity part for read Solemon and



"3 t he amount of information about each TS, and successively extracts and
delivers the evened anount of information so that information about an
Jdentical TS is not continuously delivered. The repeater successively
extracts and delivers information about each TS at a ratio of the anount of
information about the TS to the amount of information about all TSes,
whereby information is dispersed on a TS basis even in cases where there
are plural pieces of Actual information or QGther information for one TS,
with the aifecfotihatid® packeys paptbeodehivaredthoib¥ppbneaeh TS at a
predeterm ned transfer rate. BRI EF DESCRI PTION OF THE DRAWNGS FIG Z is a
bl ock di agsamalhpwingMtke (seaf thar atendaotl arRcBngEDEBoBAl) .SI Thaosor mati on
delivery apparatus; FIG 2 is a block diagram show ng the configuration of
an Sl i nfenaat¢dnonel Toepgchppadal b¥ery BaanenbodhavALeofIt he present
invention; FIG 3 is a diagramillustrating delivery of the respective
evened anbufesndtidRt 9hl PLRF8EnBEESR and Cther information in the above
enbodi ment: a i a ran1i||ustratingveven and_di spersed

d , i d
Gal T very of | mimieett brtbreat e baors RAckeERohevERe ThaeL TaPebeghs
i nf i f i i | TS.i wab mbodi ) CRl PTI.ON OF THE
E&?E%E%‘f%ﬁ%g it ey taﬁee%ﬁ%?%én?gg'f R nP&F RERForiE o 4
del i very Appacatys_ph L PRESEDt.ipuentianuiLlbe desepiped i detall

with reference to the acconpanyi ng draw ngs. e present invention is not

limted to these eshodi MRAtBs angdopay o1 epbedi gdahd, varbguentor ms wi t hout
departing fromthe scope and spirit of the present invention. FIG 2 is a

bl ock di agi e shone ngmdtiet sonhigbeat b@nTof panksStsi nbdar gativan creati ng
apparatus according to one enbodi nent of the present invention. In FIG 2,
an Sl cremfognaedos 10t toeal eESShntinObhent iofioohadlibnT8es. rAmogpeat er 102
serves as_a TS packet delivery nmeans that transforns SI information into a
TS packetT$ ornd epleait rePRASHLYSi @AL1KeTS aysiepbaforhess misceisbafes TS

packets delivered fromthe repeater to MJX for gro er TSes, A/O filters 104
extract TIhaERRELCR0 BETHBFPYeFRE FRSPEEALVESAPPBAFFSOpatkESE sent from

the TS distributo 10? and trangfe tge B e) NHX NU§ 10% nul t.i pl exes Sl

| nf or mat (BTSN X THT OFRALT SR, TanACdBFr 6 P8 EnEOhur PR BREG 1PA SrmBt i on.

FIG 3 'Spé‘s?éa@n%@ 'éh&sag}ﬁ]wgsd?hbv%)ﬁgefceEhEmBEﬁEECB'fVEh%\é%”Ed amount s
of Actual information and er Information on an even basis. FIG 4 is a

di agram ipiaieé§ ap £ ngneyenaandndivsprifedndebh¥erycot1AGt ugh épdmpration or
QO her information on a TS basis when there are plural pieces of information

for an idefttical cqpoubbiionyibeshowhoedoly any form of networks such as
digital satellite broadcasting, digital CATV, and digital 5
the amount of information to be delivered = number of
TS packets/delivery cycle of each piece of information x
basic cycle
The delivery of the computed amounts of the
information by the TS packet delivery means (repeater)
within the basic cycle enables delivery of the respective
evened amounts of the Actual information and Other
information, providing the effect of delivering TS packets
to MUX of each TS at a predetermined transfer rate.
Third, the SI information delivery apparatus has a

repeater that, in cases where there are plural pieces of

Actual information or Other information for one TS, evens



‘ground wave systens. The operation of an SI information delivery apparatus
.configured as descri bed above will be described. The SI creating neans 101
creates sections of SI information for all TSes (in FIG 2, Actual
information EIT1(A) and Oher information EIT1(O of service 1 belonging to
"TS1, and Actual information EIT2(A) and O her information EI T2(0O of
service 2 belonging to TS2), and registers themin the repeater 102. The
repeater 102 adds the registered SI information, TS-1D, and information

i ndi cati nthavhetdwent tde imformation asofibrebokhalSTSahd aupaeksyvpayt (parity
part for read Sol enon usually containing informati on added by MJX. Refer to
the standetra®R 8 STO-GBiyens bherevenedsavoulds packeforMhéipacket ed
information is transferred fromthe repeater 102 to the TS distributor |03.
Upon receifpt ofnfpenpbitqrt @eovhf @ nhtebhiceheTISI 8i BPEI BARGANTOBSHYpl i cat es
the streaps, and distributes themto the AOfilters 104 of proper TSes. The
N'O i1t HSLARr SR e e (ERAH S T ORE HAtel STEGASE i e ALK Hayers
informatigon_wherein the parity pagt_of _the transnission TS packets contains
TS 1D Pt Tt 1 S o oa St Pl asF i a0 RacRE: SRRGRE PR ng O her
informati j ot ri r{.o h rANSALSS] Kk ont ai ns
TS 1D fndiig: n%g%‘?%er RELEnY B8 fr%, f‘%%dgﬂzé?ﬁge% ?hgﬁqr%ﬁgt% FBEENX 105

mul tipl exes) Tis PACcket Sr Oy Ay BOEmI S1 PACKS §1 OPe BLeiNbAT PBEE0R,8¢8t fromthe
AlOfilters 104, and delivers the nmultipl exed packets. The A/O filters 104

may be insfaderhiasde WhbrdObhebe adbeplepgatpiecdyrbngndelibyery of TS
packets, as shown in FIG 3, fromthe respective data anounts (nunber of TS
packet s) ioffdataralon ndordeihé onimfidritbheoni Abor omei 08, andthheheespecti ve
cycles of these pieces of information, conputes the anounts of data to be
del i ver ecefERct hehalur®? ipacketa oasikecgelevespdr terMPKantt RackyEbes of the
information) required to evenly send these pieces of infornmation over the
respect i V& Y RERAGFFN NGt eenE her r EPpeGt er conputes the nunber of TS
packet s/ delivery cycle of each piece of information x basic cycle), and
sends Actual information and QG her information i ndependently every the

basic cycle. In cases %(\@fﬁﬁ E§C1§f?’f‘f§]ﬁ 8fF +he HRARLMABLion are small, since
n

the information is se evenly over the respective cycles, there may be no
data to be sentpid), SONes RAS Lo LY Cd LSy r AR s 8NP exhdhEsn £ hguppber of TS
packets of Actual information is 200, the cycle of the Actual information
is 5 secafiss ddheventbetadf STSipackessioh €kbeveinf appataeasis 100, the
cycle of the her information is 10 seconds, and a basic cycle is 0.1
second, there & ddl iverediochndldgsin gyevng oure paekéiguositite Act ual
information (200/5*0.1) and one packet of Other information (100/10*0.1).
In cases Whet® DI ukBfoprake’n ol heY8RY FRPBFAREF oh™ oPRex RBPOHATBRFat i on
exist for_one TS as_shown in FIG 4 when TS packets are delivered, the
repeat er Fvemd® (RS SERDUM P BFRFh?0f mati on about each TS (for exanple, at a

ratio of the a t of, infornnatj T n f 7 1
i nformati on abou .'alﬁ %%)&l%%#ﬁgu%g@gés?%gf@ngx#%% %rgggyd{:a IQVGI’S t he
evened a{%%e@ﬁiﬂré”&&é@é&o&noﬁﬁ%egf REGUENt i NGoLRELE AR AR abANL an

i dentica from bei ng continuously delivered. Al though this configuration

all ows TSpeskeisiol bdecnat ghyvevensddShentf osnation to be inputted to MIX
of each TS fromthe A/0 filters at a specified transm ssion rate of SI, an
eveni ng buf fer BEy. bk i ovidliety et wekhu s thea i 10g féverrandndi dpXrsedf ur t her
even transm ssion rates of TS packets, as required.

delivery of information on a TS basis when there are plural

pieces of information for an identical TS in the above

embodiment.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Hereinafter, an embodiment of an SI information



As has been described above, this enbodi nent allows one repeater to deliver
Sl information of plural TSes to MJUX of each TS at a predeterm ned

fransm ssion rate. The present invention has been described based on a
preferred enbodi nent shown in the drawings. It is obvious to those skilled
in the art that the present invention nmay be changed or nodified in various
forms without departing fromthe scope and spirit of the present invention.
The present invention also contains such variations. 8 VWHAT | S CLAI MED
IS 1. Audlivedprambapacdel byethe appasehusihbahtdehi wels Bk information
for plural transport streans (TS) in a digital broadcasting system

conpri si Meps&tilmgdain nde teahswitiat refeatecs| tbnthematconpahyahy TSes; TS
packet delivery neans that create a transm ssion TS packet of Sl

i nf or mat idreWiorgall ThSeprarai dasrentpar tys padt bimited TS phlckee of with
TS-1D for identifying TS and attribute information indicating whether the

i nf or mat i YHPIEIBGILS rRE T2y (Rt ePydbedf bR VREBPBSTEOrRENFLFRORAd del i vers
the TS packet; and filter, provided at, 6 a, preceding stage of a nultiplexer
for each ,a?WkRge§¥?%cF§eas Patlk tstrbg g IFb@rBHeF%néach TS on the
basi s of squ %Ftribute information and delivers the TS packet to the
nultiplekg}.rb.(¥hé SI information delivery apparatus according to claim1,

S o DT 2L e ot S D

attribute inforndtion o packe aving re | D and

sai d attrdpule dnf O ABEMSP;1 Oh cfrieing a%:t)%l-ﬁgt@s hBEeraRhyORcd8hivery
apparatus according to claim1l, wherein e TS packet delivery neans, from

respect i venssmitidst (ofirbee pted&npackeéntioh.Slthanfosmedj oanfer | ocal TS
and SI information for renbte TS and respective delivery cycles of such

pi eces ofcriedtimmtmneans cbbputeeshes r@specfovvatimounb$ efllt HE€epi.ecks of
information to be delivered for duration of a basic cycle required to 9
evenly seffRPedHeDHi BRessofvenf af natTOnragkett AelivspychpeBscybREs, and
delivers the cquuted amount s of the gieces of information within the basic

cycle. 4. CEHSGIRHHF R T oAt PV etYtApPal 8t HECAEEorBF ngePeat

transmission. A TS distributor 103 distributes TS packets
delivered from the repeater to MUX for proper TSes. A/O
filters 104 extract TS packets to be delivered in local TS
from TS packets sent from the TS distributor 103 and
transfer them to MUX. MUX 105 multiplexes SI information
and AV information, and delivers the multiplexed
information.

FIG. 3 is a diagram illustrating delivery of the
respective evened amounts of Actual information and Other
information on an even basis.

FIG. 4 is a diagram illustrating even and dispersed
delivery of Actual information or Other information on a TS
basis when there are plural pieces of information for an
identical TS.

MUX may be followed by any form of networks such as

digital satellite broadcasting, digital CATV, and digital



to claim3, wherein the TS packet delivery neans conpute the respective
anmounts of the pieces of infornmation to be delivered for the duration of
the basic cycle, using the foll owi ng expression: the amount of information
to be delivered = nunber of TS packets/delivery cycle of each piece of
information x basic cycle. 5. The SI information delivery apparatus
according to claim3, wherein the TS packet delivery neans have a repeater
that, in cases where there are plural pieces of information for local TS or
Fenot e Tyfurahevahls eyetems he anount of information about each TS, and
successively extracts and delivers the evened anount of information so that
i.nformati on abdlte apdmkenitorcadf &S i I niot f ciom T howudé YidetvveppdrabusThe S
information delivery apparatus according to claimb5, wherein the TS packet
del i very GRishisquiest everde ser dpedinebere i wi bk naei drsabbhedeacBhdSSand
successi veley extract the evened amount of information, successively extract
and del i V&r€atHd g fterRattOh %5%®Fe%a?%cﬁ¥9%§ afr afi HNEPTPASIQRDERE of

i nformati t he TS/ t_of |nf rnat on_o TSes Al F. A
AN Au?. ﬁ%& %S Aﬁfe\lg ‘61 JPe orma ion IEI'?’}](A nd g)%he
kf a\ .
g?ga]gaY%gﬁigﬁig?%a ]ﬁfi ?%a?%g?%%f%aﬁ' 88 c% %g]gg]T l]c%fgal
or! "
()))u*K<§ﬁ$a%|%ﬁﬁ%ﬁﬁ%ﬁﬁ%%]%% %é ca %%]%%h ¢ fggfgéfEaFca cafcafca]ca]c
a] ca] ca] cadea]sal cad£pd i&?] €8] @@ipa] £84 Cﬁé&;gs@&%' £hdR23R6¢ROT! " ! ##
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information, TS-ID, and information indicating whether the
information is for local TS to a parity part (parity part
for read Solemon usually containing information added by
MUX. Refer to the standard ARIB STD-B 31) of a

transmission TS packet. The packeted information is
transferred from the repeater 102 to the TS distributor 103.
Upon receipt of the packeted information, the TS

distributor 103 duplicates the streams and distributes them
to the A/0 filters 104 of proper TSes.

The A/O filters 104 selects transmission TS packets
containing Actual information wherein the parity part of
the transmission TS packets contains TS-ID indicating local
TS, and transmission TS packets containing Other
information wherein the parity part of the transmission TS
packets contains TS-ID indicating other than local TS, and
delivers them to MUX 105. MUX 105 multiplexes TS packets
on AV and TS packets on SI information sent from the A/0
filters 104, and delivers the multiplexed packets.

The A/O filters 104 may be included in the MUX 105.
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The repeater, during delivery of TS packets, as shown
in FIG. 3, from the respective data amounts (number of TS
packets) of Actual information and Other information and
the respective cycles of these pieces of information,
computes the amounts of data to be delivered for the
duration of a basic cycle (shorter than the cycles of the
information) required to evenly send these pieces of
information over the respective cycles (for example, the
repeater computes the number of TS packets/delivery cycle
of each piece of information x basic cycle), and sends
Actual information and Other information independently
every the basic cycle. In cases where the amounts of the
information are small, since the information is sent evenly
over the respective cycles, there may be no data to be sent
in some basic cycles.

For example, when the number of TS packets of Actual
information is 200, the cycle of the Actual information is
5 seconds, the number of TS packets of Other information is
100, the cycle of the Other information is 10 seconds, and
a basic cycle is 0.1 second, there are delivered in one
basic cycle four packets of the Actual information
(200/5*0.1) and one packet of Other information
(100/10*0.1) .

In cases where plural pieces of Actual information or
Other information exist for one TS as shown in FIG. 4 when
TS packets are delivered, the repeater evens the amount of
information about each TS (for example, at a ratio of the

amount of information about the TS to the amount of
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information about all TSes), and successively extracts and
delivers the evened amount of information, thereby
preventing information about an identical TS from being
continuously delivered.

Although this configuration allows TS packets of
adequately evened SI information to be inputted to MUX of
each TS from the A/O filters at a specified transmission
rate of SI, an evening buffer may be provided between the
A/0 filters and MUX to further even transmission rates of
TS packets, as required.

As has been described above, this embodiment allows
one repeater to deliver SI information of plural TSes to
MUX of each TS at a predetermined transmission rate.

The present invention has been described based on a
preferred embodiment shown in the drawings. It is obvious
to those skilled in the art that the present invention may
be changed or modified in various forms without departing
from the scope and spirit of the present invention. The

present invention also contains such variations.



“10T 10T@s1094& ()-! Q& 1090 T& ()-9% & 109 T& ()-% ! | qu#u###&} rg\
11d@ 10%@a' ()- 10g 10g 10g, <t 10%@& ()-!V*! 10%

&L ()-*110%& ()-!' VL TI0%{& ()-1& "e(()))))I~rSH= Il 10@10@ 10@
=s10%@&' ()-F4 10%@& ()-M x% 109%& ()- % 10%&& () -

1@ 109%CC& () -)) DFu*u+, K, A<SH= 'l |yg 10%&' ()-!nyg 10%m® ()-yg

10%1& ()-'d,110%)& ()-g, ! 10%& ()-g 910%& ()-LK c-e-f-g-h-|-.K = 1111dT
109&' ()-!nT 109& ()-T 10% ()- 10m 10m 10mS=s10%&' ()-!
-10%1& ()-WHM/IS/mmmg ESH!| 1 10%H& ()-!s! 109& ()-!110% & ()-! 1 10%=& () -

1 109& () -

T 10%&f() }122222p33e4_@
. An SI information delivery apparatus that

delivers SI information for plural transport streams (TS)
in a digital broadcasting system, comprising:

SI creating means that create SI information of all
TSes;

TS packet delivery means that create a transmission
TS packet of SI information for all TSes, provides a parity
part of the TS packet of with TS-ID for identifying TS and
attribute information indicating whether the information is
for local TS (Actual) or for remote TS (Other), and
delivers the TS packet; and

a filter, provided at a preceding stage of a
multiplexer for each TS, that extracts a TS packet to be
delivered in each TS on the basis of said attribute
information and delivers the TS packet to the multiplexer.

2. The SI information delivery apparatus according
to claim 1, wherein said filter extracts TS packets having
local TS-ID and said attribute information of "Actual" and
TS packets having remote TS-ID and said attribute
information of "Other."”

3. The SI information delivery apparatus according
to claim 1, wherein the TS packet delivery means, from
respective amounts (number of TS packets) of SI information
for local TS and SI information for remote TS and
respective delivery cycles of such pieces of information,
compute the respective amounts of the pieces of information

to be delivered for duration of a basic cycle required to
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cycles, and delivers the computed amounts of the pieces of
information within the basic cycle.

4, The SI information delivery apparatus according
to claim 3, wherein the TS packet delivery means compute
the respective amounts of the pieces of information to be
delivered for the duration of the basic cycle, using the
following expression:

the amount of information to be delivered = number of
TS packets/delivery cycle of each piece of information x
basic cycle.

5. The SI information delivery apparatus according
to claim 3, wherein the TS packet delivery means have a
repeater that, in cases where there are plural pieces of
information for local TS or remote TS of one TS, evens the
amount of information about each TS, and successively
extracts and delivers the evened amount of information so
that information about an identical TS is not continuously
delivered.

6. The SI information delivery apparatus according
to claim 5, wherein the TS packet delivery means, to even
the amount of information about each TS and successively
extract the evened amount of information, successively
extract and deliver the information about said TS at a
ratio of

the amount of information of the TS/the amount of

information of all TSes.
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