1:ON PROGRAM BROADCASTI NG SYSTEM Field of the Invention

The present invention relates to a tel evision(TV)-program broadcasting
~system whi ch program guide information i s broadcagt—as ,bii ng mul ti pl exed
.on the TV-program data conposed of video-audio da,t;a/ t-he program More

particularly, the invention is intended t? create program gui de

i gf ormati on automatically, and change the~“program gui de information

i mmedi ately when the television on-air schedule of TV- programdata is

changed. Background of the Invention . 'Digital broadcasting can
present nmuch nore ch e ¢|s|gl pypber of
TV-prograns is increi@#ﬁ%@?‘aﬁ%ﬁ%ﬁ%ﬁg .rlggd?:gg?l ng as conpared
wi th anal og broadcasting. When the nunmber of TV-programs is too

many, the viewer is busy in selecting desired prograns and tuning .

channels. In digjtal roadcasti ng, however, program guide information
show ng the QLHQIPP‘LBF@‘? P’% %’pﬂnogram I s broadcast as being nultiplexed on
the TV-program data conposed of  videp-audio data of

he, pro m

Therefore, accordi ng T8¢ Present, Sayentiopixedatens b it peép,wps; ) PRBETaEAN
tune the channel directly or reserve video recording by referring to the
program | i st ibropdeasting sysiem whichgprogram guidecdpriationaisebrendeant ascr een
of the receiver.

being multiplexed on the TV-program data composed of video-audio data

of the program.  More particularly, the invention is intended to create

program guide information automatically, and change the program guide

information immediately when the television on-air schedule of TV-

program data is changed.

Background of the Invention

Digital broadcasting can present much more channels than
analog broadcasting. @ The number of TV-programs is increased
outstandingly in digital broadcasting as compared with analog
broadcasting.

When the number of TV-programs is too many, the viewer is
busy in selecting desired programs. and tuning channels. In digital
broadcasting, however, program guide information showing the outline of
the program is broadcast as being multiplexed on the TV-program data
composed of video-audio data of the program. Therefore, according to
this program guide information, the viewer can tune the channel directly
or reserve video recording by referring to the program list in the

electronic program guide (EPG) displayed oﬁ the screen of the receiver.
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2 T Also in digital broadcasting, prograns can be organized
flexibly, for exanple, by broadcasting a standard definition TV-program

(SPTV) in a certain tine zone and a high definition TV-program (HDTV) in

other time zone. ' A conventional program broadcasting systemis
shown in Fig. 23. A conventionak program broadcasting system
cahpri ses: (a) a data server 10 for hol ding and nmanagi ng program

el enent transmitting schedul e of TV-program data and program i nfornmation,
(b) a video-audio data transmtting control unit 11 for controlling

transm ssi on of TV- projgsamdagital de&?lcﬂéﬁ_ﬁg}ﬁ’rdgﬂmrmrlﬁémgamexibly, _
transmtting schedul e, (c) a video-audio data transmtting unit

13 storing vi Q&Pefaﬂﬂpleégglic}ﬁo&aé@stp&g R'sPO RIFE. definition TV-prfgrsin RSPAVA T,
el ement transmtting schedule changing unit 12 for changing the program
| tot i 1. , : des o i I

el ement transm I:éft&% ?1%&%%%1? ?Ai ]aolrnght defifikich T@Cﬁi‘dlgrgrﬂxnglﬁ'l“ﬂ in other

I nformati on transm ransmitting I | on ‘necessary

for channel - tucni ngpﬁéecei ving control information), (f) a
program gui de He tion creating unit 15 for processing program guide
information into a specified format, (g) a program gui de

I nformation transmtting unit 16 for transmtting program gui de

i nformati on section data processed in this ] . . .
&' SonVentional program broadcasting system is shown in Fig.

23.

A conventional program broadcasting system comprises:

(a) a data server 10 for holding ahd managing program element
transmitting schedule of TV-program data and program information,

(b) a video-audio data transmitting control unit 11 for
controlling transmission of TV-program data according to the program
element transmitting schedule,

(¢) a video-audio data transmitting unit 13 storing video and
audio data of programs,

(d) a program element transmitting schedule changing unit 12
for changing the program element transmitting schedule,

(e) a re_ceiving contrbl information transmitting unit 14 for
transmitting information necessary for channel tuning (receiving control
information),

(f) a program guide information creating unit 15 for processing
program guide information into a specified format,

(g) a program guide information transmitting unit 16 for

transmitting program guide information section data processed in this



3 for mat consecutively at certain tine intervals, (h) a
mul tiplexer (MJUX) 17 for multiplexing TV-programdata, receiving control

i nf ormati on, and program gui de i nformation, and (i) an uplink
system 18 for transmtting nultiplexed data. In this system the
data server 10 stores and nanages g (a) program el enent
transmtting schedule of TV-program data, (b) receiving control

i nformation, fpthat consecutivelf bt ReAAIR B ItefPdlson that correspond to
program el ement identifiers (identifiers for identifying the elenents for

conposi ng the programk) a multiplexer BIETXY PP HALIGHMing "BV fFokkdMdaahedul e
Is arecord of start tine and end tinme of each elenent (program ,

showi ng when %&%EWB%&%%?%HQ SR it ug a%eﬁ}oggfxlxx%ﬁﬂé ?ﬁfo?‘cﬁﬂftiox}, and The

recei ving contro ron 1s I nf'or necessary or tuning the

channel at the receivygr_side: t I:P&u ) ' V format
or SDTV format. b’ af u?:?.\r?éks%? %@?gérl\g)%tggé% v}n%;%?ﬂgglcﬁﬂg)a @Ir ecor ded
in the video- audio data transmtting unit 13. The vi deo-audio '
transmtting control unit 11 acquires the program el enent transmtting

schedul e (for exanple, .the unit of .one da aving th rogram el ement
identifier stored i nmls ﬁ%ﬁ%ﬁmséﬁQQPtﬂégr‘y%ﬂg ghp @%‘S&?%ﬂ a
transmtting control upit 11 instructs th ut put ,of TV-0hrogram data
havi ng t he 2 anme pr ogri@hprogram element transm(i:’\tti)ng gclfleduﬁe o%/ T%r-plgogram ata,

(b) receiving control information, and

(c) program information
that correspond to program element identifiers (identifiers for identifying
the elements for composing the program).

The program element transmitting schedule is a record of start
time and end time of each element (program, CM), showing when the

program starts and when the program ends.

The receiving control information is the information necessary
for tuning the channel at the receiver side, such as whether the program

1s HDTV format or SDTV format.

The TV-program data (video, audio) is recorded in the video-
audio data transmitting unit 13. The video-audio transmitting control
unit 11 acquires the program element transmitting schedule (for example,
the unit of one day) having the program element identifier stored in the
data server 10. The video-audio data transmitting control unit 11

instructs the output of TV-program data having the same program



4 elenment identifier to the video-audio data transmtting unit 13 according
to the programelenent transmtting schedul e. The receiving
control information transmitting unit 14 acquires the receiving control

i nformati on and the correspondi ng program el enent transmtting schedul e
fromthe data server 10, and processes thg- receiving control infornmation
info a specified format. This receiving control information transmtting

unit 14 transnglemdnteidentifieyitd 8hé @iddorhudiondaa tRéhanitsins uait thhecoding
synchroni zing with the programto be on-air. Herein, the receiving control

i nformation segd tidp ol Sledtht/tesRinitRihg scPBARR. i nformation processed
into a specified format. The quantity of data of program guide

information transmitted in nultiplexed format is not linmtless. The
gquantity of data that can be transmtted is determ ned so as to be sent

i bel i fiod e ‘ B . . h
b ogr am gui de. i nf or VTGRSR qaaPF BB pmagERit kst B LA AL} O°
ut de_ nf or mat Ehereqed AR spab I ARR R R Al PR etk uiSE BRbERLRMAR
o Gvery apeci FrEmIRDE Rotiule Brafh thel dBte Sayvohd0p Aith utbctqtes; FRe, o
ified f t. .Herein, t ide inf ti t.i it 15
P ovi e t he. prERaiCEECiHHE] SHOGEE. ThicoRnRIHIP SETRAh o dRHS AREHYVRE 1 on

nunber, and sends out jnto the L. . . .
control information transmitting unit 14 transmits the receiving control

information section data by synchronizing with the program to be on-air.
Herein, the receiving control information section data is the receiving

control information pi‘ocessed into a specified format.

The quantity of data of program guide infdrmation transmitted
in multiplexed format is not limitless. The quantity of data that can be
transmitted is determined so as to be sent out below a specified
transmission speed. Accordingly, when creating the program guide
information, the quantity of data is adjusted so as to be sent out below the
specified transmission speed. Thus created program guide information

1s stored in the data server 10.

The program guide information creating unit 15 acquires the
program guide information at every specified time from the data server
10, and processes it into a specified format. Herein, the program guide
information cfeating unit 15 provides the processed program guide

information section data with version number, and sends out into the



5 program guide information transmtting unit 16. The program
guide information transmtting unit 16 sends out the program guide

i pf ormati on section data entered fromthe program . guide information
creating unit 15 by repeating at specific tinme intervals. The
TV-program data, receiving control information and program guide

I Fformation are nmultiplexed in the MJX 17, and transmtted fromthe uplink

system 18. program guidé énfofRitidrtrad@ptittohg uAltOI6At i on transnitting unit
14 and program guide information transmtting unit 16 are conposed of two
units each in duplex so that transmtting data nmay not be interrupted.
Therefore, if one unit fails, the other unit substitutes. The

recei ver stores the ng@gﬁgg&ﬂggf%j]’gafmmmdh Eﬁﬁén!ﬁ@ingrﬁﬂiﬁtl@ééﬁds ghetrt

of reception, and disp e screen according to the operation by
the viewer. Thg pr N qui gde:j ' ' 14 fiom t ram
br oadcasti ng s@’ﬁpgﬁ%ggaggis& bpo%&ﬁa{g&sﬂeggﬁt&gneitsalﬁg%r}tfggédd tl m?ﬁhgpﬁ%%é&g
program gui de inf.or.nmation. section dat incr | . L.on punber
By one. he. apBRSBARRFBUHH RPNt MRHLAH oY PO St 1b RPerRE HEEE BhdpvBlt
repeatedly through-the program guide information transmtting unit 16.

The receiver, when receivi-ng the programguide information section data of

a new ver si on nunber di one to th resent .acquired, . .
%ge rl.JIgV-program deatg, receltvmgq control information and

piogram' guide information are multiplexed in the MUX 17, and

~ transmitted from the uplink system 18.

The receiving control information transmitting unit 14 and
. program guide information transmitting unit 16 are composed of two
units each in duplex so that transmitting data may not be interrupted.

Therefore, if one unit fails, the other unit substitutes.

The receiver stores the program guide information received
right after start of reception, and displays it on the screen according to
the operation by the viewer. The program guide information creating
unit 15 of fhe program broadcasting system creates, upon lapse of a
specified time, uj)dated program guide information section data By
Incrementing the version number by one. The updated program guide
information section data is sent out repeatedly through the program
guide information transmitting unit 16.

The receiver, when receiving the program guide information

section data of a new version number adding one to the present acquired



6 version nunber, updates the held program gui de information, and does not
update the program guide information section data if other version nunber

I s- gi ven. When changi ng the program el enent transmtting
schedul e due to extension of on-air tine for a baseball ganme program for
exanpl e, the program el enent transnittiqg schedul e held in the video-audio
data transmtting control unit 11 is chahged by the operation of the

program el engaleiby aRSALE ,H{}%i_a‘%ﬁ@%ﬂé”lf’el&@?ﬂ@fdiﬂ ik ihfornddteory, sled@-dudi O

(c}ata transmtting contro I't 11 controls transm ssion of video and audio
ata fromthe yi ' t L 38 Motk o0 isbetidn A2kQ i I0fHet Yetdifn NEW
program el erre%'_to)ét ?r%%%ltﬁ%&ﬁgggc e%ﬁag I'S éﬁgr?ge ?l"rl\forrration of téﬁe
program el enent_tra .1t1ng schedule is also transmtted fromthe

vi deo-audi o dé’t‘ﬁnﬁ?ﬁﬁﬁ'i ng control unit 11 into the data server 10. As
a result, the programelenent transmtting schedule and receiving control

I nformation stored in the data server 10 are updated. The change

notice of the progra | enent transmttin schedyl e is.transm t.it ed.from
the data server 10 to"'¥&@ PR Hf BXASER elemﬁngﬁﬁmra %M‘?ﬁljeunit
14 and program gui de i nfqrmation creat|ng it 15. The receiving, control

f halh 3 I e

i nformation t rtaeXkensiomgl gniair tune for.a base ERARICPRABRB T 4P% FRATP tion
section data, and the programguide informatioQn_creatjng uynit 1(].? updat es
the program guitegramf elemantotransaptting sehedule held in the “video-audio data

7 Incidental |y, the programelenment transmtting schedule can be
transmitting control unit 11 is changed by the operation of the program

element transmitting schedule changing unit 12. The video-audio data
transmitting control unit 11 controls transmission of video and audio data
from the video-audio data transmitting unit 13 according to the new
program element transmitting schedule. This change information of the
program element transmitting schedule is also transmitted from the
video-audio data transmitting control unit 11 into the data server 10.
As a result, the program element transmitting schedule and receiving

control information stored in the data server 10 are updated.

The change notice of the program elément transmitting
schedule is transmitted from the data server 10 to the receiving control
information transmitting unit 14 and program guide information creating
unit 15. The receiving control information transmitting unit 14 updates
the receiving control information section data, and the program guide-

information creating unit 15 updates the program guide information

section data.



al so changed by changi ng the data managed by the data server 10.

‘A typical exanple of the program guide information nentioned above is
standardi zed by DVB/ Sl standard (EST 300468 Digital broadcasting system
for television, sound and data services; Specification for Service

I nf or mati on (SI) in Digital Video Broadcafti ng (DVB). systens (1998-2)).

A typical exanple of the receiving control information nentioned above is

standardi zed by MPEGIptideRtdl ?Ck&@kﬁ'oéraﬁ@&m@ﬁt temsheictinglsehydule Gandsd ¢
codi ng of noving pictures an associ ated audi o i.nformation; Systens

(71996)) . also chang@ewmangsﬂg the H&E@Eﬂé&ﬁ%‘edﬂfngfeadﬁtbrs@@d@ﬁm ing system
had .the foI | om ng prob t he conventional system the
program gui de i nformati on_ is all creat ed by man, and it takes tine and

Ib'gfog\r,v. al 2 gglr]E : ggl ﬂ [ n_-or der to send out the pr ogr am gui de i nf or mat Lon
time- consgm' ng. Such%oge’l?:ging%ami fith% ggoérgﬁl éﬁld ?Eslsglxgl%é%adnt |y
changed, t he appg@raﬁn@ta%f&é&a?ﬁ 4 Wéﬁ%ﬂéﬁﬁdﬁ f@%@ 3o3p: %ﬁﬁi
DOt ot e PR S kPG o o Sl spaidE 02

transmtting r ol unjt 11,

the changed | 3% ?Fﬁ’cl%FPf"Emé‘éWP ELin Digitgl Xg&-oa%maéca%té%g (DVB% systems
(1998-2)).

A typical example of the receiving control information
mentioned above is standardized by MPEG2 (ISO/IEC13818-1
Information technology - Generic coding of moving pictures and

associated audio information; Systems (1996)).

However, the conventional program broadcasting system had
the following pfoblems.

In the conventional system, the program guide information is all
created by man, and it takes tiz:ﬁe and labor. In particular, in order to
send out the program guide information below a specified transmission
speed, the job is complicated and it is time-consuming. Such job can be

automated, the job load is significantly alleviated.

If the program element transmitting schedule is changed, the
program guide information éreating unit 15 creates new program guide
information section data. It hence takes time until the data is sent out.

In particular, when changed in the video-audio data transmitting control



transmtting control unit 11 to the data server 10. After the data in the
data server 10 is updated, the program guide information creating unit 15
creates new program gui de information section data. The new program gui de
i nformati on section data is issued to the MJX 17 through the program gui de
information transmtting unit 16. It hencg takes a very long time to
prucess when the programelenent transmtting schedule is changed. Wen

the program guimde 11fgHdRhhABe& eRifbRNatlah aisC Q8P MHEm! ehet MideB AR data
standard, the present/next event information of the event information

table (EIT) beingmitesetontraiudt 11r@%heeth bev@n1of r Afdithe &AL

the TV-program data (video, audi o) being presently on-air. O
when transferrj @ 0. Q4N | r ' e A '
nunber from 1 (A sBERT TV UGUted MO T ARML 1oMrfilston Healink AR |
rogram gui de j.nf.or ' ERN Ls ‘] se L

!to r agsf er gt 0 tﬁée%tt%ﬁg?%ﬁf?g S%E%a%]g{}gﬁ#ah{b}%%ﬁléﬂodr& he 'ﬂ}‘? &gﬁ I{ﬂ{?g-r%%‘r si on
nunbers of the transgitted progr.am gui de i.nfor.mati,Qn Len.dat a not
be serial . |f SHge \}BF@F%%“?fgrﬁ?g\{l nfgata, 13 lgséﬁﬂidg?? tﬁﬁemﬁgtcg?v@rmﬂggi ed to
update the program gui de i.nforngtion in the se ce @of. versj on nunbers
mgy not updgtep PRER r%ﬁ%ﬂ?‘&ﬂtﬁml} HRaRSTRIEHBE nit 16. ﬁhenﬂ?etai%f%@ni’?’@'n i s
i ntended to saql ve such conventional problens, . and it is hence an object
thereof to prdeR&timge bp &Q”P%ﬁﬁsb‘f’g%éhg {ragram elegpt transmlttu@c%@éﬁ e of

automating the programvgﬁide I nformation. . ) .
9 creating prodeaged, en the program guide information section data conforms to

the DVB/SI standard, the present/next event information of the event
information table (EIT) being presently on-air may be different from the
content of the TV-program data (video, audio) being presently on-air.

Or when transferring program guide information sectién data
with version number from the program guide information creating unit
15 to the duplexed program guide information transmitting unit 16, in
case of failure of transfer to the other unit due to network trouble or the
like, the version numbers of the transmitted program guide information
section data may not be serial. If the version numbers are not serial, the
receiver designed to update the program guide information in the

sequence of version numbers may not update the program guide

information.

The invention is intended to solve such conventional problems,
and it is hence an object thereof to present a program broadcasting

system

(a) capable of automating the program guide information



(b) capable of quickly reacting to the change of program el enent

transmtting schedul e, . and (c) capable of preventing occurrence
of=~ di sconti nuous versi-on nunbers in the program guide information section
data to be transmtted. Summary of the Invention The program

broadcasting systemof the invention conpgises a programfrane creating
unit for creating a programfranme of program guide information fromthe

program el eneg{.ea{tgﬁé@%geﬁiqu schedul e for conposing the program and a
frame creating rule Storage unit for storing the programframe creating

rulle of progr am gui de) BEQLPRIdroficklGoaPingT A ERMBe L BAdgREIN L inett oo oo

a programfrarre accor n e stor Int Creatli ng rul e

storage unit. ‘e r al programfrane is a frane for a program
list for pr e&%ﬁ%bttlpnrgoégalae%h%uia e informati on such as the tel evision

program gui de of ne aper .The fr r ' . rage unit
may al so stored the \rl\ffﬁ)éjgpgple 8f é’gfyﬁﬁuf‘ﬁeocﬁ}lg%%g% &?@ﬁ@%@%ﬁ?ﬁ%&rﬁgq he
boundary i nformatjon .of .the rogram f.rame and next p ram frane. .

The program br%t%’ést’inr@es‘gﬁ‘gg ﬁénfol’i?@%{qnoﬁ’?cﬁﬁﬁ ‘{aggt%?ﬁtt@a’&%g’??%n of
program franme when creating program guide information. The
program guide information transmtting unit manages by

10 dividing into the program guide information section data and
transmtting Syamary ofthedovRRtORde0- audi 0 data transmitt i ng control

The program broadcasting system of the invention comprises a-
program frame creating unit .for creating a program frame of program
guide information from the program element transmitting schedule for
composing the program, and a frame creating rule storage unit for storing
the program frame creating rule of program guide information. The
program frame creating unit creates a program frame according to the
rule stored in the frame creating rule storage unit.

Herein, the program frame is a frame for a program list for
presenting program guide information such as the television program
guide of newspaper.

The frame creating rule storage unit may also stored the rule for
creating the program frame according to the boundary information of the

program frame and next program frame.

The program broadcasting system of the invention can
automate creation of program frame when creating program guide

information.

The program guide information transmitting unit manages by



unit changes the programelenent transmtting schedule, the program guide
i nformation transmtting unit notices only the programelenent identifier
and the changed program el enent transmtting schedule to the program guide
information transmtting unit. Accordi ngly, when the program

el ement transmtting schedule is changedg n the video-audio data
transmtting control unit, the program guide information transmtting unit
obt ai ns the clargasg pimer athe eprograim t gaideni infompationedetdonariatar |y
changes the transmtting schedule of the program guide information section
data. |t hengmndmriagtsehbadileur eWhensthecridenandid dataofrankmitting comtrdht a
and program guide information. When plural program guide

i nformation t naRehbhiAd theigrberaHi 18ARAt itpnemRtingnscieduds silenprograes s
attached to program guide information section data, and the version nunber

Of the part Nele 5 dntimd i HrandrhittielaaitRSibeb Cotlp e peogak et UNt | |

the version n e program guide informati on section data

R R e

Accordi ngly, reenent of “\ _ Ders sho occur, the version-
automat i cal | y REBEruReR0e AT R Sl " STTLE  Mention

il t1 plexing and. br osESArHE e e ProRe Al RSl b SRR behedule | o

L p];g[ IITrB].; | gn p(r: gg,%glﬁ;sllgg g% the video-algﬁ)o ﬁtg Q?ac’x{s%a”ftgikgré%n%of %tn|1€ e rf)irgglta%

guide information transmitting unit obtains the changed program

element transmitting schedule, and promptly changes the transmitting
schedule of the program guide information section data. - It hence
prevents failure in synchronization of the program data and program
guide information.

When plural program guide information transmitting units
exchange information of version numbers attached to program guide
information section data, and the version number of the partner side is
larger, it is designed to update continuously until the version number of
the program guide information section data transmitted coincides with
the version number of the partner side.

Accordingly, if disagreement of version numbers should occur,
the version numbers of the plural program guide information

transmitting units are automatically corrected.

A first aspect of the invention relates to a constitution of a

program broadcasting system for multiplexing and broadcasting TV-



of brogram guide information fromone or nore programelenment transmtting

schedul es for conposed a program and _ (b) a frame creating rule
storage unit for storing the rule for creating the programframe of
pr ogr am gui de i nformation. The program frane creating unit

creates the programframe according to ghe rule stored in the frane
creating rule storage unit, and therefore the systemof the invention can
aut omat i cal | y pesg@rairedatzeand poogram guideinfbimhation cooxtrisingor t ant f or
creating program guide information. A second aspect of the
invention relates to(g &ppegiamifiame ceeatdig sinitgfor creating a ptegrapm dgmen
guide information processing unit for processing programguide information

50 as 10 be SeRlpRutabclaNge Silofhbtief Honaned sor aRorpenderand element
(b) a program gu? I nformati on processing rule storage unit for storing

the rule for RLAGOSSLAG sbREd W8 362608 ?}é}tﬁ dp ?ic’iérﬁﬁi,idlﬂi The

program gui de T NT OF Mat gon processi ng ocesses the program gui de

i nf ti t hat t ; L | Qfhi i |
Intormati on soO a apﬁgg{@g}é&ﬁ é{l{bog{oﬁgéé %ég’g{x%?’goc}-mé%g ﬂuk ﬁ? ow a

specified transm ssi on’ Speed accor di e’ru in the program

guide information.prgcessing rele s N tea. : - Therefore, the
system of the %4}&?& ﬁb%p%o(,%{g%frg%q épﬁx%gs?%bﬁlgfz mfoég}:arté%%i ng the quantity
of data of program guyj,de infor ion, .hithertao.

12 done by the input %Pﬁ?ﬁaﬁ?ﬁﬁpﬁg%ﬁ‘?\%’d{ﬁ Yot qreates ths Program frame,

out bel ow a specifjed transnissjon ) T .
paccordmg to tﬁe r@le storedsiget%% frame creating rule storage unit, and

therefore the system of the invention can automatically create the
program frame which is most important for creating program guide

information.

A second aspect of the invention relates to a comstitution
comprising:

(a) program guide information processing unit for processing
program guide information so as to be sent out below a specified
transmission speed, and

(b) a program guide infonﬁation processing rule storage unit for
storing the rule for processing the program guide information.

The program guide information processing unit processes the
program guide information so that the program guide information may b'e_
sent out below a specified transmission speed according to the rule stored
in the program guide information processing rule storage unit.

Therefore, the system of the invention can automate the job for

decreasing the quantity of data of program guide information, hitherto



A third aspect of the invention relates to a constitution conprising:

(a) a data server for storing programelenent transmtting schedule and
programinformation corresponding to each other by program el enent
identifier, in a program broadcasting systemfor nultiplexing and
broadcastlng TV-program data and programgyide information, (b)
a, program gui de |nfornat|on creating unit*for creating progran1QU|de

i nf or mat i on ar}g EH% t&héﬂg o§8¥§t9i" of. PSBE{’J‘?Q%E% ?ﬂfd}ﬁmﬁidﬁ OdJ"BL £9%kend

cor respondi ng event om t program ePerrent

Ui de i ni L??ratqt{%fbeiff'eviﬁ?%i?etc?fﬁ%%{m%nl%?ﬁ‘%éh%& g program gui 4o i nf or nat i o

and transmtting schedul e individually, and sending out the corresponding
program gui de i nformation accordi ng to the transmtting schedul e.

When the on-air tinme of a. ogram| nged, .1 he ra

i nf ormati on transni ttxndﬁbtﬁ{ taS@SFtal 108 a&%§n&tt? &HS%E&WQM e;
and sends out the program guide |nforrrat|on section data corresponding to
t he change of GOmRPIWHDLLr tine. A fourth aspect of the invention
relates to a constitution _ conprising:

13 (a) a progf@nagdate senver fen istoring cprogrgmu Rlameny tEresmitting

program gui de information section and transmtting schedule of this
program gui de sabledubmtand prograon ivformeatiom déaryesponding ot eachppther by

program element identifier, in a program brbadcasting system for
multiplexing and broadcasting TV-program data and program guide
information, |

) la program guide information creating unit for creating
program guide information and transmitting schedule of program. guide
information corresponding to each other by event identifier, from the
program eiement transmitting schedule and program information, and

(¢) a program guide information transmitting unit for managing
program guide information and transmitting schedule individually, and
sending out the corresponding program guide information according to
the transmitting schedule.

When the on-air time of a program is changed, the program
guide information transmitting unit obtains the updated transmitting
schedule, and sends out the program guide information section data

corresponding to the change of the on-air time.

A fourth aspect of the invention relates to a constitution

comprising:



program el ement identifier, in a program broadcasting systemfor

mul ti pl exi ng and broadcasting TV-program data and program gui de
~ipformation, (b) a programguide information transmtting unit for
managi ng program gui de i nformation section and transmtting schedul e

I ndependent |y, storing the version nunberl3 ndicating updating of contents
of program gui de information section, picking up a program quide

i nf ormation section hayiagnogramaguigs dpfarmadianreneatlnggnuniy éor czeatanai ng
to the transmtting schedul e, adding version nunmber, and sending out
repeat edly, amtogram guide {mfprmatibnesection todi trgnsmittingr seheidudeiofgthise
out put of the programguide information transmtting unit, (d)
wher ei n the pri@gedmgguide iinforni@iomwnsdctivns eotrespandinigt 1o seachipdtheedby
Dupl exed program guide information transmtting units nutually exchange

the version nuygrsmt @ldifiesti identifiet,N@nPROPrEERagi Broadeabtingaystens efdri on.
When t he version nunber of the programguide information transmtting unit

at the partnerp,gidfleking i@ brbiddysting TUVRpPREAn WHIAT afllV PRoghant NEuideodr am
guide information transmtting unit of the own side, the program guide

i nformation tr; &r{%é'ttig)ﬁlg unit of the own side continues to update the
versi on nunber to be gi'ven to the program guide information section until

covpt s 11 e VBN Bhern ide et SRBEREIng vl ot ool
P00, o ratl | RGN Thod" e VSRSARAY RS
' independently, storing the version number indicating updating of
éontents of program guide information section, picking up a program
guide information section having the same program element identifier
acéording to the transmitting schedule, adding version number, and
sending out repeatedly, and

(c) a stream switching unit for switching the output of the
program guide information transmitting unit,

(d) wherein the program guide information transmitting unit is
duplexed.

Duplexed program guide information transmitting units
mutually exchange the version numbers to be given to the program guide
information sectibn. When the version number of the program guide
information transmitting unit at the partner side is larger than the
version number givén by the program guide information transmitting
unit of the own side, the program guide information transmitting unit of
the own side continues to update the version number to be given to the

program guide information section until coinciding with the version



program guide information transmtting units, the systemof the invention

can automatically correct the disagreenent of the version nunbers. Bri ef
Description of the Drawi ngs Fig. 1 is a block diagram show ng a
constitution of a program broadcasting systemin an enbodi nent of the

I nvention. .- Fig. 2Ais a flowhayt for explaining the frame

creating rule of a program broadcasting systemin enbodi nent 1.
Fig. 2B is a guagtermos sl pyograneXgiidee inforipatiodatyansmittingatunin off tie ogr am
frame and next program frane. Fig. 3is a di agram show ng an

exanpl e of progreHBrekRIEeNt Ast & answilt,t imtharehaddigagreement in thegverkié® a
di agram show ng an exanpl e of programelement transmtting schedule

provi ded with v th J-gRdé Sinfordh #8468 hQH\ér‘tﬁx B @&arml e
of program gui Sﬁ'n mfg}r?égtltgn thanrs0 fEitml ngg:ljﬁschedu | e. y ﬁ x is a

di agr am shovi eﬂogra%ergﬁfdym&fa@ 56! Ereloni 008 2] SR yosg@at'ff' She aNd

event T agram's eka program gw de

| nf or mat i on sect 6}:5@ automatmally':&ﬂ'regc ke adlrséé%e%é}ﬂzr am tﬁ@o%gﬁo

operation at tnPI% gent

change of prog)d*xﬂféel enment transmtting schedule in a program broadcasting
systemin enb Fig. 9 is a flow diagram showi ng an
ordi nary operation of a

Brief Description of the Drawings

Fig. 1 is a block diagram showing a constitution of a program
broadcasting system in an embodiment of the invention.

Fig. 2A is a flowchart for explaining the frame creating rule of a
program broadcasting system in embodiment 1.

Fig. 2B is a diagfam showing an example of boundary
informafion of program frame and next program frame.

Fig. 3is a diagram showing an example of program element

| transmitting schedule.

Fig. 4 is a diagram showing an example of program element
transmitting schedule provided with an event ID.

Fig. 5 is a diagram showing an example of program guide
information transmitting schedule.

Fig. 6 is a diagram showing a correspondence table of program
élement identifier and event ID.

Fig. 7 is a diagram showing an example of program guide
information section data.

Fig. 8 is a flow diagram showing the operation at the time of



programguide information creating unit i'n the program broadcasting system

I n enbodi nent 2. Fig. 10 is a flow diagram show ng an ordi nary
operation of the programguide information creating unit in the program
broadcasting systemin enbodi nent 2. - Fig. 11 is a flow diagram

showi ng the operation at the time of urdént change of program el enent
transmtting schedule in the program guide informatiqgn creating unit in
t he program brwgentachange of prognams elempotiitranamitting schedule ipjgprogram a
fl ow di agram showi ng the operation at the tinme of urgent change of program
€l enent transbroadeagtinglsydtdre inrembedipremgj2am gui de i nfornmation creating
unit in the program broadcasting systemin enbodi nent 2. Fig. 13
i s. a di agram show ng Big. & iamal Soef dixgrgrashewangemn ordimasyi dperationcdfedul e
in the process of transm ssion. Fig. 14 is a diagram show ng an

exanpl e of p.rgﬁbgmxﬁzl;,ﬁﬁﬂétinmzﬁﬁaﬁahtdrbaﬂngc@ﬁdtﬂrﬁthé priogeain bfm@astingl _
eln

Fig. 15 is a di.agramshow ng data structure of version mnanagenent ta

the program brgageast efhodydkbatel N enbodi ment 2.~ Fig. 16 is a
di agram show ng an exanpl e .of transmtting schedule before change.

Fig. 17 is a diagram lsi%g\grbqg gﬁoe;(a%rgmoﬁ%gvgﬁgs%g to&ﬂﬂﬁrghogeration of the

16 schedul e before cha I agr am W ng a

correspondence, tabl & Afid8" 925 AMktiBheFBinkd6Rk! il the PbgRYE briddcasting

system in embodiment 2.

Fig. 11 is a flow diagram showing the operation at the time of
urgent change of program element transmifting schedule in the program
guide information creating unit in the program broadcasting system in
embodiment 2.

Fig. 12 is a flow diagram showing the operation at the time of
urgent change of program element transmitting schedule in the program
guide information creating unit in the program broadéasting system in
embodiment 2.

Fig. 13 is a diagram showing an example of program elé\ment
trénsmitting schedule in the process of transmission.

Fig. 14 is a diagram showing an example of program element
transmitting schedule of urgent change.

Fig. 15 is a diagram showing data structure of version
management table in the program broadcasting system in embodiment 2.

Fig. 16 is a diagram showing an example of transmitting
schedule before change.

Fig. 17 is a diagram showing an example of transmitting



Fig. 19 is a diagram showi ng an exanpl e of version nunber managenent table
for managing in a synchroni smchecking-unit 73 in a program broadcasting

system in enbodi ment 3: -Fig. 20 is a diagram showi ng an exanpl e of
versi on nunber -managenent table for managing.in a synchroni sm checking
unit 83 in the program broadcasting systeerin enbodi nent 3. Fi g.

2} is a diagram-showing the difference of version nunbers between the
synchr oni sm chsibednle befote 83arged synchroni sm checking wunit 73.

Fig. 22 is a diagramshowi ng a synchroni zing nmet hod of version nunbers in
the program broadcast Fig ks taediagramnshmvingrs c@respondence tableof ffograna

bl ock di agram showi ng a constitution of a conventional program
broadcasti ng sylehfift 1de1£ﬁﬁ@i' had ebeaeIDpti on of the Exenpl ary Enbodi nents
Referring now to the draw ngs, preferred embodiments of the invention are

described in detail bgi@wg is a diagram EH)HLEEM ekample of verdiohoshmpet 1
relates to a program broadcasti ng system for  creating a programfranme of

program gui de ¥ o
that the quant P{th;ﬁ g?&%gl? ga’g f??%?{a’h S‘t %‘ea SHheBFcHib AL AE TR 3% 2

17 informati On?%?erence %‘ﬁg%&%?néﬂﬁ’%ldi gﬂtgr ansm ssi on speed, which

I's described b accompanyi n rawm n Fig. 1

shows a constitution gf,t 56 1Qr gatﬂgg,sagh "ehowing®Hh OJxan%'iéogf WEPliod" number

management table for managing in a synchronism checking unit 83 in the

program broadcasting system in embodiment 3.

Fig. 21 is a diagram showing the difference of version numbers
between the synchronism checking unit 83 and synchronism checking
unit 73.

Fig. 22 is a diagram showing a synchronizing method of version
numbers in the program broadcasting system in embodiment 3.

Fig. 23 is a block diagram showing a constitution of a

conventional program broadcasting system.

Detailed Description of the Exemplary Embodiments
Referring now to the drawings, preferred embodiments of the

invention are described in detail below.

Embodiment 1
Embodiment 1 relates to a program broadcasting system for
creating a program frame of program guide information, or deleting the

program guide information so that the quantity of data of program guide



The broadcasting system of enbodi nent 1 conprises: (a) a data
server 10 for managi ng programinformation (program nanme, start tine,
duration, cast, synopsis of program etc.) identified w th program el enent
identifier, programelenment transmtting schedule (hereinafter called
sinply PET schedule), and receiving conti@l information which is PSI

(program specific information) of MERXR, (b) .a video-audio data
transmitting umfornaiderimeas beseshpnbelow appecified tnaintsymﬁonrﬁnmdcwhwlu
and audi o of prograns are stored, (c). a video-audi o data

transmtting csrdesctibedhby refeeeatmw the acmmpmmgrﬂpﬁyvmgﬁrc unit) 11 for
controlling transm ssion of video and audio by instructing output of video
and audi o correspondi Fig.t @ shewspaogrustiteitioef thierhirodeasting tdystaaTofini t
13 according to the PET schedul e, (d) a PET schedul e changi ng

unit 12 for chanbbdignédtel.PET schedul e, (e) a program gui de
I nformation storing unit (hereinafter called sinply P@S unit) 30 for

creating the program ffharBrofcdstiy syetei SembodiRiéry 1 edmpaidsadj usting the
quantity of data of program guide infornmation so as to be sent out below a

speci fied transm ssi ofg)SRECdhta server 10 (for mBRESINE NErogPiin’ Ginforh HHERL ' 0”

transmtting unit (here| nafter

cal l ed sinply (Brbdraifll hamb! skt #4286l par%%fmr%aéd dyHbpRNof Qro P! @&Pon

section data (he nafter cal Si np sectlo ta) of" t recefl vi ng

Gt dei nf or mat sl Pﬁ?ﬁ%ﬁ%@%ﬁre. ARl ldantifier,  prosufiy 2 b
for acquiri ng Plran%fxﬁ%ﬁgfé)c'iﬁﬁﬂ p(hfe{'eq%mg called s1mp1y PET schedule), and

receiving control information which is PSI (program specific information)
of MPEG2,

() a video-audio data transmitting unit (hereinafter called
simply VAT unit) 13 in which video and audio of programs are stored,

(¢) a video-audio data transmitting control unit (hereinafter
called simply VATC unit) 11 for controlling transmission of video and
audio by instructing outﬁut of video and audio corresponding to the
piogram element identifier to the VAT unit 13 according to the PET
schedule,

(d) a PET schedule changing unit 12 for changing the PET
schedule,

(e) a program guide information storing unit (hereinafter called
simply PGIS unit) 30 for creating the program frame of program guide
information, and adjusting the quantity of data of program guide
information so as to be sent out below a specified transmission speed,

(f) a receiving control information transmitting unit thereinafter



data server, creating program guide information, and processing the
program gui de information into program guide information section data
(hereinafter called sinply PA@ section data), - (h) dupl exed
program guide information transmtting ug;lgs (hereinafter called sinply
PA T units) 21, 22 for sending out the P section data, (1) a
stzr eam swi t chi i I. ; | son22 s
éﬂleﬁ&%nﬁ? H ﬁﬁhzlqlﬁef(?g Ssi@ir}g.frg/gi%%fec%i?ﬁ?g r@bﬁtro&' MfbPmation

(j) a multiplexer el nafter c mul ti pl exi ng

vi deo, audi o, : Secilon egh éfﬂ : . an
u'p!.i nk system %ghipgr Irtgnsggn@l{etq? %%Qprru?%l% exe gaﬁg@ 3 s@c‘Eﬂ).n _data?l'h%f Ptg@s_
from the data eoaivgas ogpprol intBimabio Wihe Yobeath o3 SEER, 1 19,57 01 ™™ O°
creati ng a programfr ’ necessary for .creating Sl ervice infor i on)
of DVB/SI standard whf%ﬁa P§°%rém‘%uilﬁ'§rmﬁtbﬁrﬁr?% n?rBﬂ’fect &er@g%er
schedul e, assi gnj th 1.0 | he program frane, and creating.a
corres pondencegg-ifglgﬁqﬁﬁygé@g&&ﬁl&hgﬁéﬁﬁc 'd’é%ig pyc@raghbufgg@ﬁgmp rom"the

19 (cé a frame creating rule stor,gge. nit 34 for storing the rule
for creating €M@ SEEH§TafreRaRE, program guide gpiormation,yand: Bresassipg gtheni t

37 for editing in order to feed programaguide information into the_created
progr am f r ame, program guide informptieyrinte quparam mudednfasmaiion setiongdate t 36
for

(hereinafter called simply PGI section data),

(h) duplexed program guide information transmitting units
(hereinafter called simply PGIT units) 21, 22 for sending out the PGI
section data,

() a stream switching unit 20 for selecting one out of the PGIT
units 21, 22,

(§) a multiplexer (hereinafter called simply MUX) 17 for
multiplexing video, audio, RCI section data, and PGI section data, and

(k) an uplink system 18 for transmitting multiplexed data.

The PGIS unit 30 includes:

(a2) an input unit 31 for receiving information from the data
server 10,

(b) a frame creating unit 32 for creating a program frame
necessary for creating SI (service infox-mation) of DVB/SI standard which
is program guide information from the PET schedule, assigning the event
ID in the program frame, and creating a correspondence table of program

element 1dentifier and event ID,



processi ng the program guide information so as to be sent ott below a

speci fied transm ssion speed, (f) a program gui de information
processing rule storage unirit 35 for storing the rule for this processing,
and : (g) a data storage unit 33 for storing the program guide

i nformation adjusted in the quantity of Hdta and the created
correspondence table of programel enent identifi.e d event 1|1D r
storing the program Guadeame geahimgoie SLaragh upﬂrbé#g& StosiRamE ?ﬁ‘éﬁ’tﬁoﬁ er
entered fromthe data server 10, receiving control information, and PET
schedul e. creatingthﬁl@mgr&mé'r@pér ation until the programframe of this
program broadcasting systemis created is mainly described hel ow

As shown in Fig. 3, (deadsbred dasereditingsumisniihifenedimermr ordgs tedfeed of
the program el enent. The PET schedul e is conposed of the program el enent
identifier, tyjgrafh guidetinformation actodtelcreatedduogeandiftamedat a transnitting
unit control nunber, and programinformation. O the program el enents,

t he program and t he @gnrgarﬁi-o@ra@egﬁjd@afihﬁnmatﬁm | pbeessipg y vl 36 efor
di stingui shed fromeach other. In order that the program and CM can be

i ndi vidual | y jdpBtdihbathe bRgrabPguede diferialtianeso as to be sent out below a
20 provided with indrvidual programel enent identifiers. In each program

el ement | dent%éﬁed b sMissioh peeat i on, video-audio data transmtting
unit control er, program name, synopsis and other program information

are set. () a program guide information processing rule storage unit 35
for stoﬁng the rﬁle for this processing, and

(g) a data storage unit 33 for storing the program guide

informétion adjusted in the quantity of data and the created

correspondence table of program element identifier and event ID, or

storing the program guide information of each program element identifier

entered from the data server 10, receiving control information, and PET

schedule.

Next, the operation until the program frame of this program
broadcasting system is created is mainly described below.

As shown in Fig. 3, the data server 10 is managing the PET
schedule of the program element. The PET schedule is composed of the
program element identifier, type of input, on-air schedule, video-audio
data transmitting unit control number, and program information. . Of
the program elements, the program and the commercial (hereinafter
called simply CM) are distinguished from each other. In order that the

program and CM can be individually identiﬁed, the program and CM are



The frame creating unit 32 creates, fromthe above PET schedule, a program
frame for programlist for presenting programguide information (such as

t he-tel evision program gui de of newspaper). That is, the frame creating
unit 32 creates a programfrane for a programonly. Accordi ngly,
the frame creating unit 32 creates a progE@m frane (a) on the
basis of the PET schedul e acquired fromthe data, server 10 through the

i nput unit 31,provided with ’(‘@?ng}“aﬁrpéegfﬂ#aﬁlﬁ’lﬁﬁn? HendEaers: h 4§ ATORRRIC M
into the schedule of the program accordi ng to the rule stored in the frane
éreating rul elemensgdentifer3ibe on-air duratiop; yidepraudiondabm tesnsmitéing
rule stored by the frane creating rule storage unit 34. Fig., 2B shows an
exanpl e of i nfunitacomirobf nuisbendprpgoam: lrame,ogyaspsisadadr gtber eprogramby
the frame creating rule storage unit 34 and next program frane

(herei nafter calférenatiompaky seboundary). This boundary information is set
by the provider. Referring to the flowin Fig. 2A, the operation of the
frame creating unit 32 is described bel ow Step 1. A first
program el ement identifier is supposed to be an '

21 object X to be creghedfeiméheraytiiy amitr 89ecreates, from fHeebdve TRPETSt art
time of frane of X is registered as start tine x of programfranme, and

Step 3: The engholdwte, of pfdgdin Bfarte (6 pidg@hin listBrYreBenting Rrogiadinghfarent )
is registered as end tine y of program frane.
information (such as the television program guide of newspaper). That
is, the frame creating unit 32 creates a program frame for a program only.
Accordingly, the frame creating unit 32 creates a program
frame
(a) on the basis of the PET schedule acquired from the data
server 10 through the input unit 31,
(b) by incorporating the PET schedule of the CM into the

schedule of the program according to the rule stored in the frame creating

rule storage unit 34.

Fig. 2A shows an example of rule stored by the frame creating
rule storage unit 34. Fig. 2B shows an example of information of
boundary of the program frame referred to by the frame creating rule
storage unit 34 and next program ﬁ'ame (hereinafter called simply
boundary). This boundary information is set by the provider.
Referring to the flow in Fig. 2A, the operation of the franie creating unit

32 is described below.

Step 1: A first program element identifier is supposed to be an



Step 4: Judging if the programelenent identifier is program or CM

Step 5. If not CM the next programelenent identifier is the object X for
creating a frame, Step 6: Judging if the Xis-CMor enpty (end),
Step 7: If not CMor enpty, a programfrane is created fromx and y, and
regi stered. O, sane event ID is assigned}o each program el ement

I dentifier includ el ween x.a and a.correspondence table of program
el ement identi Feé?qggﬂi{’%\%?ﬁteiiB?igggz’?m.ﬁame’ Step 8: If CMor

enpty at step 6, the Qprogra lement .. identifier,ds judged if eppty.(end)
or not, St epte® £:| f tgrt fime r@géé%l”e%&ﬁfeitaéﬁ it%‘gle

executed, thereby termpating. If not enpty but CM the process goes back
to step 3 an@@ﬂﬂﬁqgﬁ%@sﬁ‘ame: and Step 11: If the object Xis CMat step
4, it is judged whether the boundary is registered or not in the boundary
information (Fig. 2 (Btep 3at The endd timenofoframe 6f Hdporebarnting of)next
Step 12: If boundary information is set, the sane process as at step 7 is
execut ed, program elemeniBis rEgistared apendtime ylofprogramddramei er of X is
supposed _ 22 to be the object X
for creating a frame, Step 4: Judghhgpf flfe prdgrahe elment idéntfiernptprogidng
process is over, and if not enpty, returning to step 2, the process

conti nues. orCM, Step 20: At step 11, if the boundary information is
not set, the next programelenment identifier of X is supposed to be the
obj ect X Step 5: If not CM, the next program element identifier is the

object. X for creating a frame,

Step 6: Judging if the X is CM or empty (end),

Step 7: If not CM or empty, a program frame is created from x
and y, and registered. Or, same event ID is assigned to each program
element identifier included between x and y, and a correspondence tai)le
of program element identiﬁer and event ID is created.

Step 8: If CM or empty at step 6, the program element
identifier is judged if empty (end) or not,

Step 9: If empty, the same process as at step 7 is executed,
thereby terminating. If not empty but CM, the process goes back to step
3 and continues.

Step 11: If the object X is CM at step 4, it is judged whether
the boundary is registered or not in the boundary information (Fig. 2 (b))
at the end time of X (or before end time).

Step 12: Ifboundary information is set, the same process as at
step 7 is executed,

Step 13: The next program element identifier of X is supposed



Step 21: Judging if X is enpty or not, Step 22: If Xis enpty,
the sanme process as at step 7 is executed, and the process is over. |If not
enpty, returning to step 3, the process continues. Ref erri ng
to the PET schedule in Fig. 3, the procedure for <creating a programfrane
according to the ruI e i s explained bel ow22 In the PET schedule in
Fig. 3, )b The first pr ig_am el enment identifier (program A)
i's supposedt@(.beti@exi Q@@é%for)creatmga ame, (ph) At step 2, the start time of
X, 8:00, is set as start tine_x rogranilfrarre. . . &‘C}'n At
step 3, the end tine StepX4:8: EgihelobJ%‘étX wLapy, thedrocess is Awer. agddf hg
frame. (d) At step 4, since Xis not CM (e) At
step 5, CM of a:dmptmemrmmmttaﬂbeel%Ithatprpmﬁtcphtléﬂe%f X is supposed to be
X. (f) At step 6, since Xis aCM it is checked if e

not at step 8. Step 20: Ag)stém11hif she houpdamy infoymgtionds mphsng

.3, the process for 23 creating
frame conti nuegext program eldlaeni fdenXifier of YOI suippoked o beahe objees X,s 8: 29 and
end time is 8:30,x Is 800, and y is 8:29. (h) At step3 t he

end tinme of X, 8:30, SfergppoJadging #XK 6 emptyornot, (i) At step 4, since X
is a CM

st ep

Step 22: If X is empty, the same process as at step 7 is
executed, and the process is over. If not empty, returning to step 3, the

‘process continues.

Referring to the PET schedule in Fig. 3, the procedure for
creating a program frame according to the rule is exﬁlained below.

In the PET schedule in Fig. 3, |

(&) The first program element identifier (program A) is
supposed_ to be X (step 1),

(b) At step 2, the start time of X, 8:00, is set as start time x of
the program frame.

(c) At step 3, the end time of X, 8:29, is set as end time y of the
program frame.

(d) At step 4, since X is not CM,

(e) Atstep .5, CM of the next program element _identiﬁer of X is
supposed to be X.

(® At step 6, since X is a CM, it is checked if empty or not at
step 8. .

(g) In this case, not empty, returning to step 3, the process for



(j) At step 11, the boundary information is referred to. In the boundary

I nformation, as shown in Fig. 2B, the tinme of the boundary is registered.
If.the time of the boundary exists at the end tine of X or wuntil the end
time, the process goes to step 12. (k) Since the boundary tine of
8:30 is registered in Fig. 2B, going to?s3tep 12, the programframe of
pr.ogram el enent identifier 1200 between x and y, where x is 8:00 and y is
8:30, is regi SFEREQE rame conlinues A nr ogram gui de i nformation transmitting

schedul e (PGT sched,cll 5 o SoEoPSasio iAot S20 s 4 G ©

shown in Fig. 4, the sane event IDis assigned to the program el enent

i dentifiers i n8B0dag 8:@0.axchy is 899 v . (n) The PET schedule is
updat ed, (0) O the correspondence table of program el enent
identifier and event(MD As stercds e end timawl X,8:BPgis sipposed to be y. The
creation is thus continued, and the PA T schedule, PET schedule, and
correspondence table G phiospepd, simmeektisaddMiifier and event ID are
conpleted. The PAT schedul e, PET schedule, and correspondence table of
program el ement i dent (jj i ekt steg 1dy ¢l bodhdary infirmagsion s refermsdtta. stlnrthge
unit 33. At the sane tine, the PAT schedul e,

24 PET schedul pousdudydafsrsminsesns ehéwhlia Big. 2B)dhantimecsfetie bolemdady iy
and event ID are transferred to the PA C unit 15. The creation

rule of the praghsardd.antf the bignd 0fithé Hottdafy ehists fataflie enéaimerof Xl ér
storage unit 34 nay be a different one. For exanple, the programfrane is
created by theyhtil thoéné Kl the proGessBcrBdo step 12.
(k) Since the boundary time of 8:30 is registered in Fig. 2B,
going to step 12, the program frame of program element identifier 1200
betvs}een x and y, where x is 8:00 and y is 8:30, is registered.
(@) A program guide information transmitting schedule (PGIT
schedule) is created as shown in Fig. 5, and the event ID is assigned in
each program frame as shown in Fig. 5.
(m) As shown in Fig. 4, the same event ID is assigned to the
program element identifiers included between x and y. |
(n) The PET sc,;hedule is updated,
(0) Or the correspondence table of program element identifier
and event ID is created as shown in Fig. 6.
The creation is thus continued, and the PGIT schedule, PET
schedule, and correspondence table of program element identifier and.
event ID are completed. The PGIT schedule, PET schedule, and

correspondence table of program element identifier and event ID are

stored in the data storage unit 33. At the same time, the PGIT schedule,



conprising only the start tinme and end tine of the program except for the
CM In this case, the skipped CMis a blank, and if necessary, this blank
is.edited by the stored data editing unit 37. O, in the event of a blank,
another rule may be applied for creating by including the blank in the

I mmedi atel y preceding (or succeedi nQg) pr@éram in the on-air sequence. 1In a

different rul after storin nk,
sever al boundg’ﬁt?c}e? f%ggreﬁ)%dﬁa{:%Qaﬁg mdﬁﬁ?%ﬂsa%fg %Btlggnplé%

m nutes) are re |ster and th 0 rli. t han the boundary is
included in t R® &Yéﬁf ﬁeqrgrtgapﬁfégretqr%etiegﬁgf 'ﬁ zone later than the
boundary may be included in the |later event, and the programfrane is
created according to such rule. When recogni zi ng the program at
step 4, or the like, if the on-air tine is shorter th%n a specrfred time
(for exanple, within Bhecrration ruletof frb&ypmﬁ@n azep 3@ bg regpstered pathene
nunber of prograns can be decreased, and the program guide information to
be created nmayrdmee craticnede storageantt 8¢ may be a differentjons: naFoxesamplsver al
creation rules of programfrane may be

25 set in thetheapmwgramatframer id eredtedaby the truby of askipping dhet Kh ang be
sel ected when creating a program frane. The stored data editing

unit 37 acqui reemprisingoaly the steateime end ehdrtdmeiof théprogtean ekoeptgfer thet 33,
and the programinformation suited to the frane is entered or edited. The

ij 2{ glr lmag } og r g gilgﬁ] elg] gl?]iggca@l; thei dldppéd CMeiaoklanl, rarte if peséssasynelpisi S,
blank is edited by the stored data editing unit 37. Or, in the event of a
blank, another rule may be applied for creating by including the blank in
the immediately preceding (or succeeding) program in the on-air sequence.
In a different rule, for example, after storing the data including the blank,
several boundaries (for example, 0 minute, 10 minutes, 15 minutes, 20
minutes) are registered, and the time zone earlier than the boundary is
included in the event before this time, and the time zone later than the

boundary may be included in the later event, and the program frame is

created according to such rule.

When re.cognizing the program at step 4, or the like, if the on-air
time 1is shorter than a specified time (for example, within 5 minutes), it
may be handled as a CM, so that the number of programs can be
decreased, and the program guide information to be created may be

decreased in quantity.

Alternatively, several creation rules of program frame may be



time of programfrane, etc. The program gui de i nfornation
processing unit 36 processes so that the quantity of data of the program
gui de information created in the stored data editing unit 37 may be sent
out below a specified transm ssion speed, by applying the rule registered
in the program guide information process2g rule storage unit 35.

The program guide information processing rule storage_unit 3 stores the
fol | owi ng rul @&t in the frame ¢reptipn) mile gtoxsrge B3 aRd gne ofnk ADREi n
the sequence of the renoter date fromthe present time, in the start date
of the progr arseldctedrwhen qreatinga progtem fraorerat i on (2) Deletion

of prograns in the sequence of the renoter date fromthe present tine, in
the start date of the programfranme of program guide information
(3) Deletion of progranms short in on-air tinme in the sequence of the

remoter date from theThe esterdd diat® editingheniit 37 tacdairesothd prograngrizame
26 frame of program guide information (4) Deletion of other

programs than regigdsied e thendatie stoRpecnast 68, bhd thegirpraat enformmtione
present tinme, in the start date of the program frane of program guide

information guited to theolral®d & bRfered W2RIdifdd. PThéEnforiihtidBidBe etered00)
In the sequence of the renoter date fromthe present tinme, in the start

date of the pgogfigem id ﬁi@p?&grﬁh?%’éﬁi@,%%ﬁ!es}jn%gfsﬁﬁﬁm of program, change

time of program frame, etc.

The program guide information processing unit 36 processes so
that the quantity of data of the program guide information created in the
stored data editing unit 37 may be sent out below a specified transmission
speed, by applying the rule registered in the program guide information

processing rule storage unit 35.

The program guide information processing rule storage unit 35
stores the following rules:

(1) Deletion of program detail information in the sequence of
the remoter date from the present time, in the start date of the program
frame of program guide information

(2) Deletion of programs in the sequence of the remoter date
from the present time, in the start date of the program frame of program
guide information

(3) Deletion of programs short in on-air time in the sequence

of the remoter date from the present time, in the start date of the program



In these rules, the priority of deletion is higher in the program earlier

I n the sequence. The program gui de i nformation processing unit 36
processes the program guide information created in the stored data editing
unit 37 by: ' (a) First curtailing the quantity of data by applying
the rule (1), (b) Further curt@B6ling the quantity of data by
applying the rule (2) if exceeding the quantity of data that can be sent
out bel ow t he ﬁgp@c@ﬁpr@eram@gdessigomaémbd, and (c) Applying the
rule (3) if not yet settling within the specified_ quantity of data.

I'n this way, the rul efdar Deletioanof ather ameeramsuthan recemyoended yin ghe dat a
of program guide information settles within the specified quantity. The
program gui de serfuemeatof dhe yemdtendave it thagprepent tinze) i stayt diate aéit a
Is registered in the data storage unit 33. . The rules to be

regi stered in tleppraiafrags oftprogtamngdideinformeatémsi ng rul e storage unit
35 are not limted to these alone, but may be

27 freely changed. Foysexdbaletiont Sfcept Ofok aprieit dime n{1®:00 o0 21100)Cias $heg
rule storage unit 35, in the adjustnment stage before the transmtting date

of the progransgiidife offtheFRM@er da®6SrdiRitheYresbht tite IR thd Et% GRRE 0TI
the quantity of data to be sent out bel ow the specifi ed transm ssi on speed,

DU o BB M fganpien ibpuitnggr o e |

before the transm ttiRg thblB ryles, the priority of deletion is higher in the program
earlier in the sequence. The program guide information processing unit
36 processes the program guide information created in the stored data
editing unit 37 by:

(a) First curtailing the quantity of data by applying the rule
D),

(b) Further curtailing the quantity of data by applying the
rule (2) if exceeding the quantity of data that can be sent out below the
specified transmission speed, and

(c) Applying the rule (3) if not yet settling within the specified
quantity of data.

In this way, the rules are sequentially applied until the quantity
of data of program guide information settles within the specified quantity.
The program guide information settling within the specified quantity of

data is registered in the data storage unit 33.

The rules to be registered in the program guide information

processing rule storage unit 35 are not limited to these alone, but may be



Thus, in the program broadcasting system of the enbodi nent, the nost

| nportant programfrane for creating, programguide information can be
created fromthe PET schedule. The quantity of data of the program guide
i nformati on can be adjusted so as to be sent out below the specified
transm ssi on speed. ' In Fig. 1,27t he P@S unit 30 i s shown

I ndependently fr he at g, server ;10,, but this PGS uynit 30 may al so

exi st as part %Fg]g’]ffé‘% : _?&r\ﬁéﬁan_%l_e, the program g-u%ﬁ lsplikrr ]::)18%1’65?48%??&%%“ ng
system operates .as fol |l ows, . . The P C unit, 15.processes.th

pr ogr am gui de THEStoRaEE At BB inthe adjustmeRt Sﬁaﬁezbesff’f?r foetrwpl’%@ng ﬁ?EP dat a
of a section format as shown in Fig. 7, and issues tig Eh(ﬁ@PGﬁl’ units 21,
22. eletha program guideipigrination; §eas mot gurtalf the datand pxespding o,
SDT (service description table) and EIT igvent information table) are
defined as t hethexgnantityofsiatatahesent outibelovtie specifipd frangmaission speed,

28 is the identifier of these tables. The table is conposed of plural sub-
t abl es havi ng buk retumnst the evamingnid she Hatabsemiereld.s Thenprdgram gnidée
sub-table ID. Incidentally, the present/followng-EIT (p/f-EIT) is the

t abl e descri bi infotinetiengrocessimg raleastoragerenitids aditsrhy applyihg ¢heseadndes

the present and foll owi ng prograns. The PA T units 21, 22 assign
the PG secti obefddé shetidnsyeittingtimgunber, forminto MPEG TS packet, and
send out repeatedly at specific

Thus, in the program broadcasting system of the embodiment,
the most important program frame for creating' program guide
information can be created from the PET schedule. The quantity of data
of fhe_program gl-lide information can be adjustéd so as to be sent out

below the specified transmission speed.

In Fig. 1, the PGIS unit 30 is shown independently from the
data server 10, but this PGIS unit 30 may also exist as part of the data

server 10.

This program broadcasting system operates as follows.

The PGIC unit 15 processes the program guide infdrmation
registered in the data storage unit 33 into data of a section format-as
shown in Fig. 7, and issues to the PGIT units 21, 22.

Herein, in the radio wave industrial standard ARIB STD-B10,
SDT (service description table) and. EIT (event information table) are

defined as the tables to be transmitted in MPEG2 Section. The table ID



time intervals according to the PAT schedul e. The stream
Switching.unit 20 selects an output fromone of the PQAT units 21, 22, and
i ssues to the nmultiplexer 17. At this tine, the stream swi tching
unit 20, if transm ssion from the programguide information transmtting
unit being presently selected is interrig8ed for a specific time, changes
over to other programaqguide information transmtiing unit, nf I ssues to
the mul tipl exd# the identifier of thesqitables T The tahle Wceampesed ng Waishbng
control information registered in the data storage unit 33, and converts
into RCl sect itehlesshaving the same tgble ) andearhsubaeble is idpntified by sherE

TS packet, and sent out. The VATC unit 11 instructs_output of
TV- pr ogr am datsab¢tabledD. almiidentadly, thet presemtitldowisie-BHT t (pIB3EIBciotteng to
the PET schedul e’ acquired fromthe data server 10. The TS packet

of TV- progr amtebleadestdibrag theadviemit wiahe, sfait Thine pdutetiomfaribtherstabontdat a
are multiplexed in the MJX 17, and transmtted fromthe uplink system 18.

29 Tthe present amd folleviRglPogans15, PA T units 21, 22, and VATC
unit 11 is described in the foll ow ng enbodi nents. Enbodi ment 2

Enbodi ment 2 rel at es The PEIGHAR U, FPgsh e PG Retiohakak witRvetsaat | Ng
qui ckly when the PET schedul e i s changed.
number, form into MPEG2 TS packet, and send out repeatedly at specific
time intervals according to the PGIT schedule.
The stream switching unit 20 selects an output from one of the
PGIT units 21, 22, and issues to the multiplexer 17.
At this time, the stream switching unit 20, if transmission from
the program guide information transmitting unit being presently selected

is interrupted for a speciﬁc time, changes over to other program guide

information transmitting unit, and issues to the multiplexer 17.

The RCIT unit 14 acquires the receiving control information
registered in the data storage unit 33, and converts into RCI section data.

The RCI section data is formed into MPEG2 TS packet, and sent
out. |

The VATC unit 11 instructs output of TV-program data (video,
audio) sent out from the VAT unit 13, according to the PET schedule
acquired from the data server 10.

The TS packet of TV-program data and RCI section data and TS
packet of PGI section data are multiplexed in the MUX 17, and

transmitted from the uplink system 18.



In this system as shown in Fig. 1, the VATC unit 11 conpri ses:

(a) a PET schedule unit 41 for acquiring PET schedule fromthe data server
10, (b) a signal input unit 42 for receiving the signal fromthe
PET schedul e changing unit 12, . (c) a PET schedul e change notice
unit 43 for noticing change of PET sche#@le to the data server 10, and

(d) a video-audio data transmtting control unit 45-for controlling

transm ssion of video and audio data fromthe VAT unit 13 according to the

Fﬁgufcnﬁld?l gl for re@bﬁﬁ%gﬂfméabfﬁé%ﬁ{? 1 %Srﬁlt‘ﬁ 8?"[1%% %]P\d m’ﬂ?tnhe

data storage unit 33 of the P@S unit 30, ) (b) a streamcreating
unit 62 for cewtlilig deserdbed iy thefoliowing embedimantsn stream by creating RC

section data and formng the RCl section data into MEP& packet, and
(c) an output unit 64 for issuing the created receiving control
30 information stréam The PA C unit 15 conpri ses:

(a) an input unit 51Ensbodinpmitrd ng program guide information and PAT
schedul e at every specific time fromthe data storage unit 33 of the PAS
unit 30, . Embodiment 2 relates to a program broadcasting system
capable of reacting quickly when the PET schedule is changed. .
In this system, as shown in Fig. 1, the VATC unit 11 comprises:
(a) a PET schedule unit 41 for acquiring PET schedule from the
data server 10, -
(b) a signal input unit 42 for receiving the signal from the PET
schedule chaﬁging unit 12, |
(c) a PET séhedule change notice unit 43 for noticing change of
PET schedule to the data server 10, and
(d) a video-audio data transmitting control unit 45 for

controlling transmission of video and audio data from the VAT unit 13

according to the PET schedule.

The RCIT unit 14 comprises:

() an input unit 61 for receiving the receiving control
information from the data storage unit 33 of the PGIS unit 30,

(b) a stream creating unit 62 for creating receiving control
information stream by creating RCI section data and forming the RCI
section data into MEPG2 packet, and

~(c) an output unit 64 for issuing the created receiving control



(b) a section creating unit 52 for creating and storing P@ section data
and PG T schedule (start tine, end tine) separately, and issuing each to
an output unit 54, o (c) a-schedul e change receiving unit ‘53 for
receiving change notice of PG T schedul e when the PET schedul e i s changed,
- changing the PG T schedule, and issui ng3po t he out put unit 54, and

(d) the output unit 54 for issuing the PG section data and PG@ T schedul e.
The PG T uni tipformation skragmse: (a) input units 71, 81 for
receiving PG section data and PAT schedule fromthe PAC unit 15,

(b) streamcreating units 72, 82 for managi ng the entered PG section
data and PG T schedul e separ at el acquiring version nunbers from

~ synchroni sm checki ngThei ® I@&%éb%ﬂl&’é’fﬁshg t he version nunbers to the
PG section data to forminto MPEG2 TS packet, and issuing, .agcording to
the PG T schedul e, (a) an input(enit: bk fexy acanising PregradR| s1d8 dnformefions f o
storing version nunber managenent tables 75, ‘85 of program guide

i nf.ormati on sga@iRGIT schedule at every specific time from the data storage ugdt 33eki ng
t he version nunbers of the PG section data being sent out, and

synchroni zi ngthdP®BISandt 30, (d) output units 74, 84 for repeatedly
I ssuing TS packets of PA section data. The VATC unit 11 in

this system (b)Y @) seeHuh’ @2atink wwled@ for crédtingirnd etorihgrPGI
exanpl e, one day
section data and PGIT schedule (start time, end time) separately, and
issuing each to an output unit 54, ‘
(¢) a schedule change receiving unit 53 for receiving change
notice of PGIT schedule when the PET schedule is changed, changing the
PGIT schedule, and issuing to the output unit 54, and
(d) the output unit 54 for issuing the PGI section data and PGIT

schedule.

The PGIT units 21, 22 comprise:

(a) input units 71, 81 for receiving PGI section data and PGIT
schedule from the PGIC unit 15,

(b) stream creating units 72, 82 for managing the entered PGI
section data and PGIT schedule separately, acquiring version numbers
from synchronism checking units 73, 83, attaching the version numbers
to the PGI section data to form into MPEG2 TS packet, and issuing
according to the PGIT schedule,

(c) the synchronism checking units 73, 83 for storing version

number management tables 75, 85 of program guide information section,



fromthe data server 10 in ordinary operation, (b) issues the

vi deo-audi o data transmtting unit control signal to the VAT unit 13
according to the PET schedule fromthe video-audio data transmitting
control unit 45, and (c) controls the transm ssion of TV-program
data (video, audio) fromthe VAT unit 1331 : The RCIT unit 14

(&) acquires recejving control informatign fr t he. dat;a, storage _unit 33
of the PG S ufbeckie the Version mumBeriiol Be REUL seid aft b3 fent Bt
receiving contro i nf or mati on by tHe stream generating unit 62, °

(t) creates a & %ﬁ?ﬁ%é?n%"’é?grit @ ABURCI section data in MPEGR packet,
(d) stores and manages the created stre nds _ouf to

m and . . ~(e) se
the mul tiplexer 17 th(daLpgﬁpphénbf&t%t%%rtreaaatedly issuing Tgwéw&s pEPEIuNi t

15, usually, . : 32 (a) the
i nput unit 51 ssctionrdada. - PET schedule (Fig. 4) of program el enent
i ncl udi ng program - gui de information, - PAT schedule (Fig. 5) of
program gui de i nformation, and - correspondence tabl e of ‘program
el enent identifier and event ID (Fig. 6) . fromthe data storage

unit 33 of the PGE S ufht VBATEumtdlyin this system
(a) acquires PET schedule in the unit of, for example, one day
| from the data server 10 in ordinary operation,
. (b) issues the video-audio data transmitting unit control signal
to the VAT unit 13 according to the PET schedule from the video-audio
data transmitting control unit 45, and

(c) controls the transmission of TV-program data (video, audio)

from the VAT unit 13.

The RCIT unit 14

(a) acquires receiving control information from the data storage

unit 33 of the PGIS unit 30,

(b) creates RCI section data from the receiving control

information by the stream generating unit 62,

(c) creates a stream by forming the RCI section data in MPEG2

packet,

~ (d) stores and manages the created stream, and

(e) sends out to the multiplexer 17 through the output unit 64.

In the PGIC unit 15, usually,



specific tine, (b) the section creating unit 52 stores such data,
(c) the correspondence table of programelenent identifier and event IDis

st.ored al so in the schedul e change receiving unit 53, (e) the
section creating unit 52 creates P@ section data (Fig. 7) fromthe PET
schedul e i ncl uding the program gui de inf @ 4mation, and (f) the PA

section data and PA T %fﬁﬂedm e alrl%ss]'; ored in the section creating unit 52,
and issued to the PG ® (FHPLEPYY ATBYY the output unit 54.

The ordi nary operation t he uni is explained in,the flowhart
in Fig. 9. ngT E&l@eg’@% |é5 PIOET 4 ‘F\]ﬁ“b“r"gg’rn&}ﬁ‘ GeRrogram

information, PGAT schedule, and correspondence table of program el enent
identifier anguidednforpation acquired fromthe data storage unit 33 of the
PA@S unit 30, at everﬁ slg‘eci fic time, through the input unit 51, and
transferred to the sebGIdrscheduls @ygudiof mpgram guide infoxmation, apfe sect i on
creating unit 52 stores the acquired PET

33 schedul e, PA T schedotrespamtknrertablpofprogrem elereenif idensifiexrared event
identifier and event ID, and the correspondence table of program el enent
identifier andIBVBig.6)D is also transferred and stored in the schedul e

change receiving unit 53. Step 3. The section creating unit 52
creates PE@ section dfifoin the ddtavstoragdgit 33fsforthd RGISERn$ic h@Guae every

i ncludi ng program guide information, and stores, and transfers the PQd
section data aggedd fime,
(b) the section creating unit 52 stores such data,
(c) the correspondence table of program element identifier and
event ID is stored also in the'schedule change receiving unit 53,
(e) the secﬁon creating unit 52 creates PGI section data (Fig. 7)
from the PET schedule including the program guide information, and
. (f) the PGI section data and PGIT schedule are stored in the
séction creating unit 52, and issued to the PGIT units 21, 22 through the

output unit 54.

The ordinary operation of the PGIC unit 15 is explained in the
flowchart in Fig. 9.

Step 1: PET schedule including program guide information,
PGIT schedule, and correspondence table of progranﬁ element identifier
and event ID are acquired from the data storage unit 33 of the PGIS unit
30, at every specific time, through the input unit 51, and transferred to
the section creating unit 52.

Step 2: The section creating unit 52 stores the acquired PET



schedul e to the output unit 54. Step 4: The output unit 54 sends
out the transferred PG section data and P@ T schedule to the program

guide information transmtting unit 21. The operation of the
PAT units 21, 22 is described bel ow acg,?péd-i ng to the flowhart in Fig.
10. Step 1: The input unit 71 t he program gui de information

transmtting : e ' ecti d
schedule to t#@%?&éag@géﬁeﬁ%ﬂ gn#&;‘;ﬁ/e%iloﬁﬂn& g%klgprb g‘?}(%ﬁg&s?irg%én%t
creating unit .42 or es ;and age hem : : rea
creating unit léﬂnﬁ'ﬁﬁ’égngﬁtvePgZﬁP%ﬁéggICPWSP%??%?C%??%Bﬁér?%gﬁhgfeﬁﬁn?
schedul e. . .~ Step 4: Acquisitjon of yersion nupber, to be given, to
Sho P sect iigantifies g predonl fuelsPotdostieed d) SFRE0 I 4R sihbitle
checking unit _73. At thjs tipe, the table ID and sub-table ID of the PQ
section data %heagaasrejnenmt 68. Step 5: The synchroni sm checking
unit 73 transfers the . . . 34 version
nunber correspondi ng Btep Be Jhet seshioncereatingunit i3 erpatos Frlsectiomdata
‘managenent ‘table shown in Fig. 15 for nanaging the version nunbers in each
table I D and sasshawhein ffigt o from sthee HRE rschednlp includizg pragrame guidee
tinme, the correspondi ng version nunber in the version- nunber nmanagenent
tabl e is incremformeatitnyy, ané stoxds, and transfersSthep P Féntion dedenandeRGITY
unit 72 gives the version nunber acquired fromthe synchroni sm checking
unit 73 into tivheBle wethe mutpdatumit 54.
Step 4: The output unit 54 sends out the transferred PGI
section data and PGIT schedule to the program guide information

transmitting unit 21.

The operation of the PGIT units 21, 22 is described below
according to the flowchart in Fig. 10. _

Step 1: The input unit 71 of the program guide information
transmitting unit 21 transfers the received PGI section data and PGIT
schedule to the stream creating unit 72.

Step 2: The stream creating unit 72 stores and manages them.

Step 3: The stream creating unit 72 takes out the PGI section
data according to the PGIT schedule.

Step 4: Acquisition of version number to be given to the PGI
section data to be sent out is requested to the synchronism checking unit
73. At this time, the table ID and sub-table ID of the PGI éection data

are designated.

Step 5: The synchronism checking unit 73 transfers the



taken out at step 3, and forms into MEP& TS packet. .. Step 7: The
streamcreating unit 72 sends the corresponding program guide information
section made in TS packet formto.the output wunit 74 at the start tine of
PA@ T schedul e. Step 8. The output unit 74 sends out the received
TS packet -repeatedly. Wien a new TS pacléﬁt I's received, only the portion
corresponding to the new TS packet is upddted, and it is sent out

repeatedly. - L dhdi tseBfioR TelliOEtel RbRNGR Pbrfis®gr am
- the operation versd?nt%‘lem‘B?}:gégarer%s%drho&éﬁggﬁlﬁgses;gt e%ﬁi s descri bed by

f [ to Fig., 8. - AFL gt ; %hﬁgBu
L?gg:r[ | (r:]gange n;"gnlﬁ%ﬁ Wgeqef%n%ﬁ%gggbé’fms%}{]&%f)?c %r’%?%glﬁlni t 1281{526?%
VATC unit 11. This PET h '
Bl ement | dent FRberSTRapsD taBecty anahbranie EPale Pl Sodi BRRITET ot
hedul e, i tt how t ch ... updat Y
duration At thE SamEte, e Gnarsrontipe: nre Aunpastorn ¥ nefilin

schedul e of urgent change, and, updates the P%T schedul e of the PET -
schedul e uni t number management table is incremented by one eacTagS 41 coinciding in

the program el enent identifier, and issues the,PJ;T .schedul e of u’rg1 nt
change to the PET sch8thp & cAhegirenmicreating tutz/2 gives the vergon numbesy, o
PET schedul e change notice unit_ 43 receives the PET sc e?) e of. urgent
change, and noadquared fremPEE symcbueniemothegkipgunitiSange the, eghen daddy er
10. Step 4: The data serverl O receives the PET schedul e of urgent.
change, and r egikehang dthetePBT and Hoxtos entof MER{EHhT'Spackgt- in the PGS unit
Step 7: The stream creating unit 72 sends the corresponding
program guide information section made in TS packet form to the output
unit 74 at the start time of PGIT schedule.
Step 8. The output unit 74 sends out the received TS packet
repeatedly. When a new TS packet is received, only the portion
corresponding to the new TS packet is updated, and it is sent out

repeatedly.

Next, in the event of an urgent change of program, the operation
of the program broadcasting system is _described by referring to Fig. 8.

Step 1: First of all, PET schedule of urgent change- is noticed
from the PET schedule changing unit 12 to the VATC unit 11. This PET
schedule of ﬁrgent change includes the program element identifier of the
program element subject‘ to urgent change of PET schedule, input type
showing urgent change, updated start time, and duration.

Step 2: Thé signal input unit 42 receives the PET schedule of

urgent change, and updates the PET schedule of the PET schedule unit



30. . Step 5: The input unit 31 of the PGS unpit 30 confirnms 'that
the input type of the entered PET schedule is an urgent change and

noti ces the PET schedule-to the PG C unit 15 through the franme creating
unit 32 and data storage unit 33. At this time, nothing particular is done
at the frame creating unit 32 and data st@%r)dage unit 33.

Meanwhi | e, the.PET schedul e can be al so nged in the data server 10. The

zﬁgd? rt E‘é'r eséﬂagﬁﬁl‘%ﬁiﬁg%: @%#%Pé%feélﬁége 'tﬁzfeﬁ@fﬁé@?%ﬁe‘i‘ iy .%%'?%*i’
" : PET.
operati on of %chsdweoé\ﬁﬁ%wea@%‘%w%&ae#ﬁﬁm ST st Toli Svﬂﬁoi%ef ;

First, the PG C unit 5| cCcor. totheflo .in

1. Step 1: RS BRI s Heeto g motice it Hbrreceived

an urgent chan t he np t unit 51 of the PG C u ers the

36 program ellgélEITrRC ?Mt‘? fyxgengc PE‘?SM@H%F eti’sﬂ}'irqclhpaﬁi@ ’éﬁﬂrﬁﬁktat i on
to the schedul e change_ receiving un|t 53. Step 2: The schedul e

change recei vichgngeite tbe date eexvex e program el ement identifier, start
date and duration, and acquires the event ID corresponding to the received
progr am el ement i dent Stepet: f Thmdataeerveri@gperivemthe PEA! schefdule ofjurgent
el enent identifier and event ID.- Step 3: The schedul e change
recei vi ng uni tcehgepahad esgisters the PET schedule of urgent change in the PGIS unit

30. |

Step 5: The input unit 31 of the PGIS unit 30 confirms that

the input type of the entered PET schedule is an urgent change, and

notices the PET schedule to the PGIC unit 15 through the frame creating

unit 32 and data storage unit 33. At this time, nothing particular is

done at the frame creating unit 32 and data storage unit 33.

Meanwhile, the PET schedule can be also changed in the data
server 10. The PET schedule changed in the data server 10 is sent to
the VATC unit 11, and further sent to the PGIS unit 30, and a nearly

same operation is conducted.

In the event of urgent change of PET schedule, the operation of
the PGIC unit 15 and PGIT units 21, 22 is explained below.

First, the PGIC unit 15 is described according to the flowchart
in Fig. 11.

Step 1: When the input type of the received PET schedule is

an urgent change, the input unit 51 of the PGIC unit 15 transfers the



start date and duration of the PA@T schedul e havi ng the sane event ID as

the event ID acquired at step 2. Step 4: The updated PAT
schedule is sent fromthe output wunit 54 to the program guide information
transmtting unit 21. The operation of the program guide
information transmtting wunit 21 is explggned by referring to the
flowchart in Fig. 12. Step 1. The input unit 71 of the program

gui de i nf or matyRpramtdl@ment idémafien bf ikl PEAtsdhedule hatarptimedn@@uration
schedul e, and transfers it to the streamcreating unit 72.

Step 2: The st ' ot ahRp3. he stored PAT schedule to
q P%e@@ss‘gh@@ﬂe%dﬂ@e reéeivips

the receive edul e. Step 3: The streamcreating unit 72

sends out repeatedly . P& hi@leddihdeN ré@b¥iRlg LBITTER Focbivekhthe
output units 74, 84 aggbg’r gl’ ng hét%g t eeupdatgedrPGIT schedul e.

An exanpl e of ﬁ@tgggﬁll gﬂni’{ntome%.‘r‘cﬁ%'%gﬁﬁl é%%zggﬁpagﬁgﬁéﬁ’byn§0acqumégu£&s as

shown in Fig. y operation o ! ( e changing .
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start date and duration of the PGIT schedule having the same event ID as

the event ID acquired at step 2.
Step 4: The updated PGIT schedule is sent from the output

unit 54 to the program guide information transmitting unit 21.

The operation of the program guide information transmitting
unit 21 is explained by referring to the flowchart in Fig. 12.

Step 1: The input unit 71 of the program guide information
transmitting unit 21 receives the updated PGIT schedule, and transfers it
to the stream creating unit 72.

Step 2: The stream creating unit 72 updates the stored PGIT
schedule to the received PGIT schedule.

Step 3: The stream creating unit 72 sends out repeatedly the
PGI section data in packet format from the output units 74, 84 according

to the updated PGIT schedule.

An example of extension of on-air baseball game program by 30

minutes as shown in Fig. 13 by operation of the PET schedule changing



(a) The VATC unit 11 sends out the received PET schedule to the data
server 10. (b) The PET schedul e of urgent change issued to the
data server 10 is transmitted to the PG C unit 15 fromthe data server 10
through the PGS unit 30. The PET schedul e can be al so changed
in the data server 10, and when changedq-n the data server 10, the
operation is the sane. In this exanple, there is one program of urgent

change, but it sy ' I b 8, HigPl vaald Figogeans. _

When t he inpupnaﬁ}?%%%@fﬁﬁgéf%ﬁb%??%é?oﬁlgrms t hat Ifg?he I nput type

of the PET schedul e i eapgﬂgggﬁ%d;ﬁ@ dt%,geco?@sgoﬂﬂbh_cel%ble of Pr%%an{ a)
e schedu y

transfers this PET schedule tot e change notice uni

(b) The schedul e change [ ' - AGOLL t in T
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schedul e, fromt hjglﬁc%res 0 derice tabl e of programelenent identifier
38 and event aPé owr T&F ?&é‘.’e Ts. (c) The start date and

duration of the PG T hedul =] avin he event |D .are. updated
according to the durabt Htg‘PegI&\'g Sgb%‘i@?&fhurﬁﬁ?ggﬁﬁgﬁﬁﬁﬁs%?wgl l%g.' R43h
Next, the updated PA T sc ule is transferred to.thg o u 1t.54, and
the output unienteredsianthe ?ﬁ@h 6&%3;’«]@ FNGR;T 1°21‘§m%2i.% o't I"Awiﬂﬁét thput
units 71, 81 of the PAT units 21, 22 receive the
from the PET schedule changing unit 12, :
() The VATC unit 11 sends out the rec_eived PET schedule to
the data server 10.
(b) The PET schedule of urgent change issued to the data
server 10 is transmitted to the PGIC unit 15 from the data server 10

through the PGIS unit 30.

The PET schedule can be also changed in the data server 10,
and when changed in the data server 10, the operation is the same. In
this example, there is one program of urgent change, but it is possible also

in the case of plural programs.

When the input unit 51 of the PGIC unit 15 confirms that the
input type of the PET schedule is an urgent change, the PGIC ﬁnit 15

(a) trénsfers‘ this PET schedule to the schedule change notice
unit 53.

() The schedule change notice unit 53 acquires the event ID
corresponding to the program element identifier of the received PET

schedule, from the correspondence table of program element identifier



updated PG@ T schedule, and transfer the PA T schedule to the stream
creating units 72, 82. The streamcreating units 72, 82 issue the
PE section data in PS packet format according to the updated PG T
schedul e. The out put processing is sanme as the ordinary operation of the
PAT units 21, 22. Thus, when the PET schedul e is changed, this
system sends out the program elenment id ifier, start date of PET

schedul e, and da}r at i Pﬁa sul the system can update the information
transnitted fRABMEYAR @h?w%’rnt 5189, Therefore it is not necessary to

newy create the PG e on data, .an '
Mor eover, the sectior(c)crgglﬁgarhhﬁe \a):zgéfur@ s‘ﬁ gg?@ird;g édlhge&ﬂ# )72
82 nmay. al so update the PG _section dat havi,ng t he eyent. COi Nci d|
‘W th the evenhavimgth Q%‘@qf(ﬁ)l'ag%ﬁﬁéﬁr%fﬁ 1inﬁ’te ur;batthqqo the; Tege ]:yrer&
durati on. Enbodi nent 3 Enbodi ment 3 relates to a
synchr oni zi ng PIEX achedade (Bigs i1dh
39 nunbers of PE@ section data sent_out fromthe PG T _units 2 22,
(a) Wen PG T schedulNextn¢hparpdatedi B 1Taschedule wefxansforredtocth '@H}Wt 15
tothe P@T units 21, 22, the input units 71, 81 receive them and
transfer to tl‘iﬁu‘sMemdtheautplg:umttM Fendssit to the PGIT unitg)21T88. st r eam
creating units 72, 82 acquire the P@ section data, and request
‘acqui sition of versi dhhedinpat sumits ﬂe]srﬁmrfrt@etBGrlTﬁ‘eunRel 2Le22 ineqeinat thet o
t he synchroni sm checking units 73, 83.

updated PGIT schedule, and transfer the PGIT schedule to the stream

creating units 72, 82.

The stream creating units 72, 82 issue the PGI section data in
PS packet format according to the updated PGIT schedule. The output
processing is same as the ordinary eperation of the PGIT units 21, 22.

Thus, when the PET schedule is changed, this. system sends out
the program element identifier, start date of PET schedule, and duration.
As a result, the system can update the information transmitted from the
PGIT units 21, 22. Therefore, it is not necessary to newly create the PGI

section data, and prompt processing is realized.

Moreover, the section creating unit 52 or the stream creating
units 72, 82 may also update the PGI section data having the event ID
coinciding with the event ID of the PGIT schedule changed in the start

time and duration.

Embodiment 3

Embodiment 3 relates to a synchronizing method of version



(c) The synchroni sm checking units 73, 83, when receiyving the version
nunber acqui sition request, acquire the version nunbers corresponding to
the requested PG section data fromthe version nunber nanagenent tables
75, 85 being nanaged, and notice to the stream creating units 72, 82, and,
after noticing, increment the version nunbers of the correspondi ng section
of the version nunber managenent tables 8§ one only.. (d) The

streamcreating units 72, 82, en acquiri t he si a rs
cor r espondi ngputebersofifi] seetien %ﬁ%??‘&wﬂg%tri‘es@ég r%?%ﬁf’gﬁgcki ng units
73, 83, provide the PG section data with the giersi,on 41unbers and, store,

and formthe PG sectd)onWiam PGLTpehetule andRid secking data are $sntHEoByt put
units 74, 84 according to the PG T_ schedul e. . ,(eé The out put
units 74, 84 thesPGIChmit dSciovide REITamits 21, 22, the input units éh & rageiva o t he
stream swi tching unit 20. ‘Herein, the synchronizing process of
ver si on nunbeglenpyardtransfomichthenstyeamhareaiing wmist 82,8%. 83 i s descri bed

bel ow. 40 Suppose t he

versi on nunber manag@ienTheadtreanparatihgbynith§2, SPnaéquine she Ak keatipmuni t
73 to be shown in Fig. 19, and the version nunber nmanagenent table managed

by the synchrggiss ard eedhdrt amgiisitﬁﬁx'o:f Wefdign Mémbetiekeinespodingewt tloe type
is intended to distinguish & Section (= sub-table), and it is '

specified i n MEEGRction Bae t6ehe 89abh ARG Whebking MeitsTENSBLUMDET
(a) The synchronismchecking units 73, 83 transfer the
' (¢) The synchronism checking units 73, 83, when receiving the
version number acquisition request, acquire the | version numbers
‘corresponding to the requested PGI section data from the version number
management tables 75, 85 being managed, and notice to the stream
creating units 72, 82, and, after noticing, increment the version numbers
of the corresponding sectiQn of the version number management tébles by
one only.

(d) The stream creating units 72, 82, when acquiring the
version numbers corresponding to the PGI section data from the
synchronism checking units 73, 83, provide the PGI section data with the
version numbers and store, and form the PGI section data in MPEG2 TS
packet, and issue to the output units 74, 84 according to the PGIT
schedule.

(e)_ The output units 74, 84 issue the received TS packet

repeatedly to the stream switching unit 20.

Herein, the synchronizing process of version numbers by the

synchronism checking units 73, 83 is described below.



ver si on nunber managenent tables 75, 85 recording the, version nunbers of
each section data at the present mutually to the other synchronism
checking units 83, 73. Herein, assume that the version nunber
managenent table (Fig. 19) of the synchronismchecking unit 73 is .
transferred to the synchronism checking ynit 83. (b) The
synchroni sm checking unit 83, when the v i on nunber of the own version

Eﬂﬁgi Tanagement EZ%I%%& B seFighdVhnpet mafedebrdilE lflfteg !ﬂﬁ% ons
) naget
one. oacn ai 1 FERGRERE heﬁ&%auﬁlﬁér%Pabé‘csﬁxﬁ%?l”iéﬁqgﬁ?overS Frgan

receiver, until reaching the e of t r ve i on nu mana errent
tabl e, numbey manag&mqmn*gﬂlbi 3‘55&5 ﬁﬁ neRFONIgE) { %Fka%s A

the stream creating unit 82, and [err]. updatan(? ver5|_on
nunber and tr &3sfiar Figg20e tHér@@tﬁihe seftian gype is intended (to) distinggushut

unit 84 sends out the PG section data .provided

41 with the JMBEGRiSectiends swhrbable), and it is specifiedda MREGRi t ppevidei on,
mut ual di sagreenent of version numbers can be corrected. In
the event of feachseetion witlhhyersiogmuwtebémf ormation transmitting unit, the
met hod of restoring while synchronizing is :

(8 The synchronism checking units 73, 83 transfer the
version number management tables 75, 85 recording the version numbers
of each section data at the present mutually to the other synchronism
checking units 83, 73.

Herein, assume that the version number management table (Fig.
19) of the synchronism checking unit 73 is transferred to the synchronism
checking unit 83.

(b) The synchronism checking unit 83, when the version
number of the own version number management table is smaller than the
value in the other version number management table (section type A in
Fig. 21), operates as follows as shown in Fig. 22 by:

* incrementing the version number by one each at transmission
period intervals that can be followed by the receiver, until reaching the
value of the other version number management table,

* acquiring the corresponding PGI section data from the stream

creating unit 82, and

* updating the version number and transferring to the output

unit 84.

(©) The output unit 84 sends out the PGI section data provided



descri.bed bel ow. | f one program guide information transmtting
~unit 21 is down, when restarting, (a) The synchroni sm checki ng.

unit 83 of the other program guide information transmtting unit 22
tfansfers the version nunber managenent table bei ng presently nmanaged to
the synchroni sm checking unit 73 of theg4gr ogram gui de information

transmtting unit 21 being restarted. ' (b) The' synchroni sm
checki ng uni t wAgh ehe upBatetbvasiotnpmbgeam gui de information transmtting
unit 21 can operated thereafter as usual by using the data in the

recei ved version nunipy rgpesgingeihis topergtion, mutual diFhgreefmerd, ofuversione
program gui de i nformation transmtting unit is down, in this way,

deviation in W&magrgéégh@&eerevent ed wi t hout new y synchroni zi ng by
fesetting the version numbers. If the program gui de information
transmtting units are triple or nore, the sane effects are obtained by:
(a) transferring the version nunber managenent tables sequentially from

de program gui de i nf nmé og&&ang Hﬂlﬁgt th;yngp,to%mm gulde mformatll%l

next program gui or matT on ansm

sendi ng the version. nunber able

i nf or mati on tr%ﬁ’%?fmtﬂnﬁg ﬁ&#’ﬁg g\kmréosg%ﬁhé 9}1{]&4’ sﬁfcﬂ%ﬁﬁ%% hol ds
true in the regei Vb 8 fﬂﬁml | nformation transmtting units, and the
recei ving contd&SETIPRESPIAY on transnitting

If one program guide information transmitting unit 21 is down,
when restarting,

() The synchronism checking unit 83 of the other prograﬁ
guide information transmitting unit 22 transfers the version number
managemeﬁt table being presently managed to the synchronism checking
unit 78 of the program guide information transmitting unit 21 being
restarted.

. (b) The synchronism checking unit 73 of the restarted program
guide information transmitting unit 21 can operated thereafter as usual
by usmg the data in the received version number management table.

Therefore, when one program guide information transmlttmg
unit \is down, in this way, deviation in synchronism can be prevented

without newljr synchronizing by resetting the version numbers.

If the program guide information transmitting units are triple
or more, the same effects are obtained by:
(@) transferring the version number management tables

sequentially from one program guide information transmitting unit to



units can be synchroni zed by providing the data managenent, units of the
receiving control information transmtting units with synchroni sm checking
upits. - Thus, by 'synchronizing the version nunbers of the
program guide information, disagreenent of version nunbers can be
prevented in the systemof the inventiogpg and the program guide

I pf ormati on can be wupdated stably in the receiver. _ As cl ear
from the. descpépip@praraiife ihfoenpitas erambmittileanitsgor system of the

i nvention can automate the creation of programframe when creating

program gui de i nf or )i QHdiRE theORISHNNEunder $0amsgdmensttableutb all obker
program gui de i nformatiion below a specified transm ssion speed.

Besi des, i N { By flbuidle iRGHAMION himbrietiag dris fifam theogvamne. gul de

i nformati on can be sént out pronptly. It is also possible to
avoi d di sagreenent of version nunbers bet ween plural program guide

i nformation transmtting units mul tiplexed in order to avoid interruption
of data transm ssionSo that e,.NJ.0gL.a ld85viE OLSREOO AnfRth
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rogram el ement ) . e - . .
prog receiving control information transmitting units with synchronism
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checking units.

Thus, by synchronizing the version numbers of the program
guide information, disagreement of version numbers can be prevented in
‘the system of the invention, and the program guide information can be

updated stably in the receiver.

As clear from the description herein, the program broadcasting
system of the invention can automate the creation of program frame when
creating program -guide information, or processing job so as to send out
the program guide information below a specified transmission speed.

Besides, in the event of change of PET schedule, the program
guide information can be sent out promptly.

It is also possible to avoid disagreement of version numbers
between plural program guide information transmitting units
multiplexed in order to avoid interruption of data transmission, so that

the program guide information can be updated stably in the receiver.



transm tting schedules for conposing a program and , ——a frame

creating rule storage unit for storing the rule for <creating the program
frame of said program guide infornmation, wher ei H,mi“ﬂﬂmn?’m’m
frame creating unit creates said program frame according

stored in said frane creating rule storagg unit. 2. A pl'ogf ant

br.oadcasting systemof claim1, wherein said franme creating rule storage
unit stores the rule for creating Skhdtjwelgirmed ié:r ane according to the
boundary information of the program 3. A program broadcasti ng
system of claim 1, wherei A $ogran ' bfoadeastihgneystene fironadeipleningsaades
the rule for creating said program frame according to a blank in the
program el enenrobfédktifg ¢ Mupsssiady| Qlat@f a6l 2aGFoEra¥00gaitee! aPhation

4. A program broadcasting systemof claim1, wherein sard franme creating
rul e storage Eﬁpﬁéiﬁ es the rule for creating said program frame
according to the on-afr time of the program el enent. ' 5. A program

according to (e . rogr a s
or ogram el enent of wht SOBHEH a8 rebing oty S bRABALR drbEritFraklivor |
handl ed CM . . . 6.
b ogr am - br oadbREFHHy EYSecAPBPAR OB pRP, 93, BgpPrdtap cloment”
Ui de- i nf or mat VBASELTE FRRGEICL R PSR PIOEREE: #7841 ansni ol on

speed, and - a program gui de i.nformati on precessi ng rul e sfor.age
ulr[:i t for a B‘ange cregtmg rule storage qu §>r s?omgg tﬂe rufe forg

creating the program frame of said program guide information,

A

wherein said program frame creating unit creates said program
frame according to the rule stored in said frame creating rule storage
unit.

2. A program broadcasting system of claim 1, wherein said
frame creating rule storage unit stores the rule for creating said program
frame according to the boundary information of the program.

3. A program broadcasting system of claim 1, wherein said
frame creating rule storage unit stores the rule for creating said pr;)gram
frame according to a blank in the program element transmitting schedule
of adjacent program elements.

4. A program broadcasting' system of claim 1, wherein said
frame creating rule storage unit stores the rule for creating said program
frame according to the on-air time of the program element.

5. A program broadcasting system of claim 4, wherein said
rule specifies that the program element of which on-air time is shorter

than a specified time is handled as a CM.



storing the Tutre for-—precessing the program gui de informatjon,
wherei n said program gui de information processing unit processes the
ptogram gui di@'ﬂi[ﬂﬂﬂ"ﬂmﬂ hat the program guide information nmay be
sent out bel " [ ””" nsm ssi on speed according to the rule stored
~in said program gui te 1 nfsor rmat i on process44619 rule storage unit.

7: A program broadcasting systemof claim®b, wherein said program guide

i nformation processing ruje gybpfage Biah&céétﬁifssﬁd‘ﬂ@mr wfe claim py ofveslsémg
the program guide informati on renotest fromthe present tinme in the
program frame.,, o icine 8 A program broadcasting system of claim 6,
wherein said pr grangguide I nformati on processing rule storage unit stores
the rule for processj ' [ Walal hdkis ;
mpor tance. ¢ "% BRodih PR AThAHAEn 1oL ML ¥Rk bine sald
~said program guide infoymatipQn REOCEsSI u ' :

rule for proé‘g’gg}'% SH@‘{ "8 ré‘?ﬁ&é?c}?d%o iér%fggénggi %énﬂ(’)]?ﬁ\?hpglho%%gérlam §érh:me
is wthin a specified tine. 10. A program broadcasting system
of any one of WABRFIHSSIon gpeed, and,y o wherein the program gui de i nfor mation
to be processed is deleted ey . . 4 by
the rul e. 112 DEOEF&ygr avids: tpfqrmation PLoressing: B?lenﬁﬁof?%‘? é‘}ﬁlﬁgfoﬁnd

broadcasting TV-program data and pr.ogram gui de infor Il on,. conpri sing:
a data server stgnnggbeir %%rdgrps%%néﬁgﬁpmm rﬁuﬂ&? ?r'rFSftormatmn»

wherein said program guide information processing unit

~

processes the program guide information so that the program guidé
information may be sent out belovsf a specified transmission speed
according to the rule stored in said program guide information processing
rule storage unit.

7. A program broadcasting system of claim 6, wherein said
program guide information processing rule storage unit stores the rule for
processing the program guide inforﬁlation remotest from the presenfc time
in the program frame. |

8. A program broadcasting system of claim 6, wherein said
program guidé information processing rule storage unit stores the rule for
processing the program guide information lowest in importance.

9. A program broadcasting system of claim 6, wherein said
program guide information processing rule storage unit stores the rule for
processing the program guide information of which program frame is
within a specified time.

10. A program broadéasting system of any one of claims 6, 7, 8

and 9, wherein the program guide information to be processed is deleted



schedul e and programinformation corresponding to each other by program
el enent identifier, - a program gui de i nfor mati-oh-creating—uni-t—for
creating program guide information and transmtting schedul e of said
program guide information corresponding to each oth : i fier,
fromthe programelenent transnmtting sch@dul e and mljmumf“mullmﬂﬂon
and a programguide information transmtting ufit"fot randgi ng
sai d program §v¥itde meor mation and transnitting schedul e i ndependently,

and sendi ng out the correspondi ng program gui de infornation aclco,rdi ng,to
$ai'd program gui de inIbrrra‘Etigmm\shﬂoﬁtiF 1Rg Hysteme, for multiplexipg and
program broadcasti ng systemof claim 11, wherein said program guide,

i nformation treoadedstingg SBhpuegram s dataposnd dirogram pevitemsiozmatinn e
and duration information. 13. A program broadcasti ng system of
claim-11, whercpnipriging: program guide information transmtting unit, when
t he program el enent transmtting schedule of a certain programelenent is
changed, changes thg idadepeasient lfyr Teaiegl progyeam elemint rransmiftimg
transmtting schedul e according to the changed program el enent identifier

and  programQhedRR dddsrdghimndnferiestion éﬁrrééiﬁin(ﬁﬁggt@maihiérmhér ey er ed

fromthe data server.

14. A programlf)‘ro aSbivesht SAShEALLf claim1l, wherein said data server
stores at |eas ne of transmtting patterns conposed of the program

el ement identifier an b ol 3 st
e oot ool oot Org ﬂr%%gge[rlﬁ%h@_’iﬁfUnﬁa[t%i?Eiéattiﬂ@uﬁﬁrﬁg‘ék@atu%pﬁégﬂa%@

udi ng the program-el enent of I ch” program

el emant- transm {5eng SARGHINS ahd tRNgRA RN dcHbRile! B said program guide

information corresponding to each other by event identifier, from the
program element transmitting schedule and program information, and

a program guide information transmitting unit for mahaging
said prograﬁ guide information and transmitting schedule independently,
-and sending out the corresponding program guide informafion according

ol to said program guide information transmitting schedule.

12. A program broadcasting system of claim 11, wherein said
program guide information transmitting schedule is composed of the
program start date and duration information.

13. A program broadcasting system of claim 11, wherein said
program guide information transmitting unit, when the program element
transmitting schedule of a certain program element is changed, changes
the independently managed prog'fam guide information transmitting
schedule according to the changed program element identifier and
program element transmitting schedule of that program element entered

from the data server.



program el enent” transmtting schedul e i s changed, the, program guide

I nformati on tranSggdal; | anges the independently managed program
gui.de informati oﬁm“HM@ﬂguﬂéﬂEhedul e, on the basis of the program
element identifief andy enment transmtting schedule for conposing
the transmtting pattern entered fromthagdata server. 15. A
program broadcasting systemfor nmultiplexing and broadcasting program data
and program gui de i nflar neA iprograanphroadeasting system of dapno]g]c,awggmm@md

i nformation creating unit for creating program guide information section

and transnittgagh sehedWteresf at liast phewfarangmiting phtierss compssadt obbhe
correspondi ng to each other by program elenent identifier, a

program gui depishanaldAent iddiitifiér A proptahoslennsgiragsmittigy scheghulele
i nformation sgct Ton and transmtting schedule independently, storing the

versi on numbepe %@fgag%ﬁé" rogiea el eht o AIdrE M u@ingthrosgrami dléement of

I nformati on section, pickin a program guide information section having
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program element identifier and program element transmitting schedule

for composing the transmitting pattern entered from the data server.
15. A program broadcasting system for multiplexing and
‘broadcasting program data and program guide information comprising:

a program guide information creating unit for creating program
guide information section and transmitting schedule of this program
guide information section corresponding to eacéh other by program
element identifier,

a program guide information transmitting unit for managing
program guide information section and transmif,ting schedule
independently, storing the version number indicating updating of
contents of program guide information seétion, picking up a program
guide information section having the same program element identifier
according to said program guide inférmation transmitting schedule,
adding version number, and sending out repeatedly, and

a stream switching unit for switching the output of said

program guide information transmitting unit,



information transmtting unit at the partner side i Mwer than the

ver si on nunber given by the program guide i nformatl mll"“m, n|t of
the own side, the program guide information transmt ﬂ

side continues to update the version nunber to be given to “t hi spro*gram
gui de information section until coincidiag with the version number of the
program gui de information transmtting unit of the partner sjde.

16. A program br oadcadiereim syt progriane|guide isformesiag ﬁrmmﬂttlpigognémsgw de
information transmtting unit, when continuously updating the version
hunber given &@pl‘ebt@d,paﬁdrditmplgnédi@ﬁogfmngﬁderﬁnfmation,tranSmitstmg anitst he
time interval for updating the version nunber to next version nunber may

‘be nore than giaglyfekehihg@the version nundbers Ao begivenmtdtivagreptionguidest em
of claim 15, wherein said program gui de information transmtting unit

manages the Vﬁg‘éﬂﬁamﬁtﬁ%‘eﬁbﬁ hAdSYREY the Rretdlbh @rumbémef ﬂwFr@mhﬁLgumgeces'
of program gui i nformati on conposed one or nore sub-tab

18. A program G aadeagt ‘cﬁ%si:ﬁ%ﬁﬁ?‘ fhitChfithe 1arthbe rs@a@ i§alafgePtREHARGUI de
information transmtting uni e corrposed intriple or nore nunber, and
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exchangi ng versi on nunhers ransfer the ver
ging program gmﬁe ini'torma%lon section unstll

coinciding with the version
number of the program guide information transmitting unit of the
partner side. |

16. A program broadcasting system of claim 15-, wherein said
program guide information transmitting unit, when continuously
updating the version number given to the program guide information

~w  section, sets so that the time interval for updating the version number to
next version number may be more than a specific time.

17. A program broadcasting system of claim 15, wherein said
program guide information transmitting unit manages the version
numbers in every sub-table in the case plural pieces of program guide
information composed one or more sub-tables. |

18. A program broadcasting system of claim 15, wherein said
program guide information transmitting units are composed in triple or
more number, and said program guide information transmitting units,
when mutually exchanging version numbers, transfer the version

numbers to all other program guide information transmitting units.



‘numbers to_other programguide information transmtting unjts
sequential |l y. 20. A program broadcasting system of claim 15,

wher ei n wh ' uide information transmtting unit is
restarted, r"mn c“llgmﬂ[ﬂme information transmtting unit at the partner
side receives ¢hé gfveh version nunber igy ormation and stores inits

st de 19. A 'program brdadcasting system of claim 15, wherein said
program guide information transmitting units are composed in triple or
more number, and said program guide infofmation transmitting units,
" when mutually exchanging version numbers, transfer the version
numbers to other program guide information transmitting units
sequentially. -
20. A progfam broadcasting system of claim 15, wherein when
said progr.am‘ guide information transmitting unit is restarted, the
program guide information transmitting unit at the partner side receives

the given version number information and stores in its inside.



