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SYSTEM TWO WAX | NFORMATI ON TRANSM SSI ON METHOD, AND SUBSCRI 3

DEVI CE BACKGROUND OF THE I NVENTION Field of the Invention This invention
relates to a two-way information transm ssion system such asn%ﬂWﬁﬂmmmwwmmm,
on-demand system and i nformati on on-demand systemusing a co

networ k such as cable tel evision network. Description of Rel ated Afsidiot
only usual anal og broadcasting service but al so video on-demand, hone
shoppi ng, and TWDeWAY¥| DNFQRNAT KN IRANSMISELONNgYSTEMD-TRO~WAYD| e t el evi sion
networ k have been recently planned. One nethod for realizing such services
is a method i n Whi chIHFORMATBON | TRANSMISSEONt MEDBOD sSAND band i s provi ded,
for exanple, in the transm ssion band of the tel evision network separately
fromthe band for anal og $UBSCREEER MERMENALCBEVICR detail, for exanple in

t he case of video on-demand system a user transmts a demand signa
(transm ssion request signal) of the video on-demand to a cable tel evision
station where a video program storing sending systemcalled video server is
installed using a porti ompekcrooNd OFt BHE | THVENTEONN transm ssi on band.
upon receiving the demand signal fromthe user, the cable 1 ~ oEc Q02 2
tel evi sion statioriledlgenfothet PaveROHEM r equest ed by the user fromthe

vi deo server, and provides it to the requesting user in real tine using a
band ot her than thaiisf Gnvidhe idhovei1aeesi esed dqdradysigrakmifidhe
abovenentioned digital information transm ssion band. One of such video
on-demand Syya@BhiksibAt §PEER Usudh dag GrildEd onbideli@ndEE9stémnags” 1 ssued
May 23, 1994 on pages 82 to 89. This exanple involves a hybrid network

Syst em conpriinFoRta€26RioH-deRRndE s e i i) 4l cofmih #ta € Bh Retidexk Opt i cal

fi ber connects fromthe cable television station to an optical fiber node,

t he optical gudpeasnedBlBetéPevss W istdwdadk.i ¢ conversion, and the coaxi al
cabl e connects fromthe optical fiber node to a subscriber termnal called

as set top box insiedd@dbtibnt BE REEAtE@Rrt ASSumi ng that 16 optical fiber
nodes are provided and the maxi mum nunber of subscribers connectable to a

coaxial cable is 5@k ohhgrusiA &AR1 &g bRoGULaLLIng lsdirvikedsit a¥spl y to 8000
subscri bers. I n assignment of transm ssion band of the cable tel evision,

This video andimyndaenahan ASRE I88oppEnPARGd *838vEEFhOGadz t0 723 Mz
to a transm ssion band for going-down fromthe cable television station to

a subscri bersdi gt 1 0ls i UDERE LY caB (ARG AORIY HEVE00 ML (0 1
GHz to a transm ssion band Tor going-up froma subscriber termnal to the
cabl e tel evisdé rdc@initQy. planned.
One method for realizing such services is a method

in which a digital information transmission band is

provided, for example, in the transmission band of the

television network separately from the band for analog

broadcasting service. In detail, for example in the case

of video on-demand system, a user transmits a demand signal

(transmission request signal) of the video on-demand to

a cable television station where a video program storing

sending system called video server is installed using a

portion of the digital information transmission band.

Upon receiving the demand signal from the user, the cable

T
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~3EC2002 3 further, a transnission band between 50 MHz to 450 MHz out of

t he goi ng- down transm ssion band is used for the existing anal 1)@87 DEC 2002
broadcasting service and a transm ssion band between 500 MHz to 708 MHz is
used for digital transm ssion band. and the residual transm ssion band
ranging from450 MHz to 500 MHz is spare as shown in Fig. 1. At nost 15
digital transm ssion channels Wth a band wdth of 12 MHz can be provi ded
in the digital information transm ssi band ranging from500 MHz to 708

Miz. Assunt@fedi¥iord Beat Lo THKkeY Sit UIRCHr G aR Y iR b%'stl@ M bits/sec
and, for exanple, the coding speed of video data is 4 Mbits/sec, video

data can bggsppekd J@%ﬁ&v&h@w sdPuatbosid fercy fesra Fo anghannel with the

transm ssion speed of 45 Mbits/sec in real tine. Assum ng that the

proportion,g %ué@@ ¢ BA%Gh! Pehe Jiind QMBAR tﬁahsaqtber S is 25%

in the busy ca e as prlne time, 1t71s required to supply to 125

subscr i ber gor 8l Ofig FIAANR1oREA AUARAY §0oddt SHPSGLd hictre [ her el ore 15

channel s can supply to scribers and s the requirement is

satisfied @#gg ,ﬁnﬁ?nel i s assigned

near the fﬁggﬁgﬁﬁﬁ&o f%éﬁfﬁd¥§io gegég %%?ﬁ% omn‘ﬁL annel to be used for

supplying a V|de%n@r89r lﬂ%ﬁﬁe@e ﬁgmﬁx éﬁ§§&¥iqr ggf 9 is infornmed
ann

to the set top box using S con ox f et ches

;?atol Encbzgédéoﬁéqlﬁe da?%kgggt%%‘%%;\ ol d%gﬁé\g ﬁg&tﬁ&%aglrllg ?gér’\rgwt gl glnspl ay

it on a teI Eg 89 tghﬁ transm ssi on speed of the control channel is 1.5 M
bi t s/ sec, 5 channeﬁs and 1 channel are for going-up and for goi ngdown

fisﬁffgtéf'eé o (ohi. SARHR E Hofred M TUASCASRERR Bretka®l i d“ﬂ'm
Eiogf::Z, et h?o%n?fuhiﬁ? gﬂﬂ’vé&t%n p?? %f?#%bsﬁ%%w?héﬁn %P;Hﬁ% aﬁa#gg tzg:n:\“ si on
or ogr am PGAPIgal f et bnng%t%héﬁfﬁniat’é%oﬁaﬁ%§{ %‘\‘fle‘v’.ges%a%?%géﬁagﬂhﬁ'g:”

i 6
gmz Egcﬁrgt §§f+%=rcaclaﬁl§§%é§4‘l é*ﬂh e%w"a&egﬁ %%”rﬁ%egfs i prER pﬁ“olgi n?

T

Fi'g”gz 2ﬁivéh%ee%@éf“gycé’weﬁa%%go%néﬁf}ﬁnéf% fs? TS °§’ﬁ‘“§t§d ?dl “an arrow
T :
geﬂl d‘gﬂf i Eafr cs%:f‘ 5 1de § °uae% e éﬁ;?a%‘m P el e ?Sfa h
servi ce. | gyt top B THAERFLon 3n SRER G Homa™s MEFEmI% iy b ogr am
and al so depriafl 9eRs AN nbdld Ade' Srd¥ fibd Sha'dlfe maximum number

of subscribers connectable to a coaxial cable is 500, then

-

\

one cable television station can supply to 8000
subscribers.

In assignment of transmission band of the cable
television, This video on-demand system assigns the band
range from 50 MHz to 723 MHz to a transmission band for
going-down from the cable television station to a
subscriber terminal of a subscriber, and the band range
from 900 MHz to 1 GHz to a transmission band for going-up

from a subscriber terminal to the cable television station,



~3DEC2~t~~ 5 digital video programin prime tinme, on the o r
rating is |low fox the anal og broadcasti ng program and al so demahrcﬁ DE@GZOOZ

generation rating is low for the digital video programin mdnight. As
descri bed herei nabove, in the conventional video on-demand system video
prograns are supplied in real tinme to all the demands. Therefore, in the
time zone like so-called prine tine when nmany denmands are requested from
subscri bers, many prograns should be t¥ansmtted at a time as shown in the
| eft side ghrther, 2 tbkansnossion Gandnb@fwaen 50eMHD todesBmdzsyst em t he
network capacity and transm ssion system are depl oyed so that prograns are
suppl i ed tefsyhecgobry-dowE® st BnsaiGeioh panai Dkeuséd rest thHegre in the

busi est time zone when many dermands are requested. To cope with such

situation, éxh@t&ﬂ@VSﬂéi@%ﬁircﬂ@ia%mihg sayelyethid 2 thaabhessidat 1 the
network capacity should be large, and the scale of video server should be

large in opdeld betwdHBR! Yooz KOO Myl Al Laeaowst Ya{qitd1 exanpl e,
assum ng the nunber of subscribers is 8000 and 25% of t%ese subscri bers

request theigand@iB8Yoh"bRAE Pakd NEhe e idudl! tRBABMEsEIGW BHmRSI ON Stream
are 2000 streans). The capacity investnent for enlargenent of an existing

facility | S-anRdng’ efomad¥h MAzCXOHVU ¥l z! £ Tpar@he ¥héew i%ei‘.’(?,f shoul d be
i ntroduced, thesé expenditure can render the business substantially

unprofitablse. ~3D~C2002 6 As described herein above, many demands are
generated very frequently in prine tinme, on the other hand, a few demand is

generat ed spor adigahbke!ss 491¢41TerABR1PEIOR EhinBLE AR Bafidni oht, the

problemis inefficlient use o e networ acility having a large capacity

depl oyed s i ‘;if%gqp i s i zgpacity
utilizati o(r?“?gtthit gfinisaé %@Y&AF&UP?@? t he gﬁa‘{\}lg]%agggga%a Ifgtl?lgfgéﬁsi on

faci Lty fromftiding SaRa"2Ungiad oFadi d0v° MHO\® TRRLigaed two-vay system
acene u

requires the large scale rep t of infrastructure e to the

bove- ti : | ' j Is I
ﬁegx gﬁg ;%:P{g‘r)nl%h?? thgeﬁféﬂﬁﬁﬂéi%f s?%%dspgg oY Sildihiy) 8 al so very

€ iIs the object o he present invention to provide a

t wo-way i nf ks ] SG| A scri bed
her el n aboves TSOMNRRY R TP RVERIEAN | her ot i SpBr et Fadts

above- ment i g0ed sRr @bl %ﬂts?/%%gﬁ"‘@iéﬁ@é( ddtOETRIB O B ulppd el £61apduty St em of the
present invention is provided wth;

10 subscribers by way of a channel with the transmission

speed of 45 M bits/sec in real time.

Assuming that the proportion of requesting
subscribers for demand to 500 subscribers is 25% in the
busy time called as prime time, it is required to supply
to 125 subscribers, and one channel can supply to 10
subscribers, therefore 15 channels can supply to 150
subscribers and thus the requirement is satisfied.

In the case of this example, the control channel is
assigned near the frequency of 500 MHz, and the going-
down channel to be used for supplying a video program data

desired by a user through demand is informed to the set

top box using this control channel. The set top box fetches



an information distribution transnission center and a pluralit§ ngEC 2[]02
subscriber term nals connected to the information distribution transm ssion
center through going-up lines and goi ng-down |ines, in which the subscriber
term nal requests an information r ~ 3 CEC 2002 to the information

di stribution transm ssion center through the going-up line, and the

I nformation distribution transm ssion center transmts the requested
information in response to the request fijor the transm ssion; the

i : | :

moans. Tor P endoh FPR AHFRERIGH, b e?tg%ié%h*ef AP Pon based on
f t d byt t t . f th b b

Cormnal s'rt%%stahiig%%ﬁa hr‘s{‘fem%acf%”% 3 b EHEEoR RERRRE e

transm ssi gn _of .the regues I, nf orn@ on, based SEF t.he transm ssion plan

pl anned by THETECRRR 24FB a}Sllé"n?l? kS 1 Yhd M SEFRPr ol dat a

di f di t I | ud
o mat | o BaRLI Bhet A Erahenira %ﬂ f & ?oa%%a'ﬁgﬁyzaﬁ%?ﬁned by the
transm ssmrlmrgPI errentah B s to supscri ber t rm na wh!ch_ sent the
i nf or mati orf FRARRAT YD g't?é’f ard HE BPERETi ssi on

I mpl enent aséon neans | emrents the transm ssion, the subscriber term nal
havi ng; di qwrbtﬁqs@r?cﬁllgﬁ!)‘ﬁrSQ on request sending means for sending the

information distribution transm ssion reguest i, ncl udi ng, at | east

information for i|BE%ti%ANRYS MOUEREFransRippier eaRAFIEH ©F nformation for
I dentifying the 13 DEC ZQ02 8
going-down line is allocated to respective subscribers,

the left half of the figure shows so-called prime time and
the right half shows the midnight time 2zone.

In Fig. 2, the top half shows the transmission
channels for analog television broadcasting service, each
long rectangle represents one analog television program
PGa. In this case, 50 channels of analog television
broadcasting service are possible to be transmitted if one
channel has a band width of 6 MHz. Each subscriber can
select and view a desired program from programs being
broadcasted by way of analog channels any time.

The bottom half of Fig. 2 shows the digital
information channels for video on-demand, an arrow Tdm
represents a demand generating time point from a user, and
a long rectangle represents a one digital video program
PGd. In response to a demand from a user, one channel is
occupied by the user for a time of the service.

InFig. 2, rating is high for the analog broadcasting

program and also demand generation rating is high for the



requested information, and information relating to urgency of t

I nformati on, nmenory neans, transm ssion plan receiving anal ysi sviﬁgﬁaw
bei ng i nfornmed of the transm ssion plan based on the goi ng-down contr ol
data fromthe information distribution transm ssion center, information
acqui sition neans for acquiring the information transmtted fromthe
information distribution transm ssion genter based on the transm ssion plan
and storing it in the menory nmeans, which information was acquired by the
transni ssi ‘ghg’p‘l-aa]n Yigles pragramaly Axineeiine A8 thafhe for reading
the information fromthe nenory neans. In the two-way information

transni ssi BAtERE L8 @ foKethn agaked brPadcastingd\RTRELaTeaBd @léour e descri bed
herei n above, the information distribution transm ssion center transmts

t he i nf or ndenand tgenLXATHOEr KBSAng el kW %0 Hdve [digisal videoor at a
desired del ayed tinme dependently on a transm ssion plan planned based on

t he i nf or nprogramfin meidndfghtrat i on use tine desired by the subscriber

i ncluded in the transm ssion request fromthe subscriber termnal. The
subscri ber terni haldesaridked hereinakoviet t il thefennventdonald wideorenory neans
with a large capacity, and reads the information at the desired tinme for
use. ~ 3oDEdeRAN® syskiem, alidaoprogransraseisnpplded inmyeal dsimen requests i s
real tine transm ssion, therefore, the nunmber of inmmediate real tine
transm ssi tpsald the demamds. Therefakaedn ddie tiime zonashiksi on al l ows t he
transm ssion facility scale to be small. The centralization of the traffic
in prine tepecabbediprimectimne athenwanydemandsnaxe irequespadi fsoncan be used
efficiently. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a diagramfor
descri bi ngsabsexabptre, alnyrprsyras skhodldhecrransmitttegdsat gnoded i n a
two-way information transm ssion system Fig. 2 is a diagramfor

i1 lustrati ag shownsinothegadleff dhde ofif Bigat2on transm ssion channels in the

For construction of a video on-demand system, the
network capacity and' transmission system are deployed so
that programs are supplied to subscriber homes as soon as
possible in real time in the busiest time zone when many
demands are requested.

To cope with such situation, the conventional system
is involved in a problem that @ the network capacity
should be large, and @ the scale of video server should
be large in order to supply many programs simultaneously
(for example, assuming the number of subscribers is 8000
and 25% of these subscribers request their demand in prime
time, the simultaneous transmission stream are 2000
streams). The capacity investment for enlargement of an
existing facility is required, and an expensive large scale
video server should be introduced, these expenditure can

render the business substantially unprofitable.



conventional video on-dermand system Fig. 3 is a diagramfor iI&g@ﬁ}EﬁJrﬁﬂﬂZ
an exanple of a network structure of one enbodi nent of the two-

i nformati on transm ssion systemin accordance with the present invention.
Fig. 4 is adiagramfor illustrating an exanple of a cable television
station structure as an information transm ssion center in one enbodi nent
of the two-way information transm ssion systemin accordance with the

present invention. Fig. 5 is a block dgagramfor illustrating a parti al
structure of theasaldegcikeébedi Répdintaiows), iy idehanBeware ~ ~ D ~ ¢ 200Z
in Fig. 4. 10 Fig. 6 is a block diagramfor illustrating an interchanging

equi pment  igenepatedahetiyrbréquiintlieih prineyt ind ObRiHeOfthéARSAESSI On system
i n accordance with the present invention.
a few demand is generated sporadically in the time zone
of early morning and midnight, the problem is inefficient
use of the network facility having a large capacity
deployed so as to match with busy demand in prime time,
the capacity utilization ratio is low.

Further, the change of a cable television facility
from existing one-way system to the above-mentioned
two-way system requires the large scale replacement of
infrastructure due to the above-mentioned problem, the
expenditure for such investment is also very heavy and a
problem.

It is the object of the present invention to provide

a two-way information transmission system for solving

problems described herein above.

SUMMARY OF THE INVENTION
In order to solve the above-mentioned problem, the

two-way information transmission system of the present

invention is provided with;

an information distribution transmission center and

a plurality of subscriber terminals connected to the
information distribution transmission center through
going-up lines and going-down lines,

in which the subscriber terminal requests an information



Fig. 7 is a block diagramfor illustrating an interchangi ng eqy i

ong enbodi nent of thegtmo-may infornationgtransnission gys?en?HL%gEBECUgngg
with the present invention. Fig. 8 is a block diagramfor illustrating a
structural exanple of a subscriber termnal in one enbodi ment of the
two-way information transm ssion systemin accordance with the present

i nvention. Fig. 9 is a block diagramfor illustrating a partial structure
of the subscriber termnal shown in Fig. 8 Fig. 10 is a functional block

di agram of ta sheethforqet idmd ifsaribukichr et amem el arioehteent of t he
two-way information transm ssion systemin accordance with the present

i nvention. thrgughlthe goihgaipamine, ahdushéainfigrideidrse of the goi ng- down
transm ssi on channels in one enbodi mrent of the two-way information

transm ssi @istyibetion weesmdseiondditdrneranefetd theveejuostedi 9. 12 is a
flow chart fox describing an exanple of demand transm ssion processing from
a subscri bg@hformation in response to the request for the
transmission;
the information distribution transmission center having;
transmission planning means for planning a transmission
plan to transmit the information based on an information
distribution transmission request from the subscriber
terminal,
transmission implementation means for implementing the
transmission of the requested information based on the
transmission plan planned by the transmission planning
means, and
going-down control data sending means for sending a
going-down control data including an information involving
the transmission implementation plan planned by. the
transmission implementation means to the subscriber
terminal which sent the information distribution
transmission request before the transmission
implementation means implements the transmission,
the subscriber terminal having;
distribution transmission request sending means for
sending the informationdistribution transmission request
including at least information for identifying the demand

subscriber terminal, information for identifying the



termnal in one enbodinent of the two-way information 13 DECf ﬁléﬁ 092
transm ssion systemin accordance wth the present invention. F J Z

flow chart for describing an exanple of demand receiving processing in a
cable television station in one enbodi nent of the two-way information
transm ssion systemin accordance with the present invention. Fig. 14 is a
flow chart for describing an exanple of receiving processing of going-down
digital transm ssion data at a subscribgr terminal in one enbodi nent of the
t wo-way i niregiested infarmatsshpandyi fopnat ianQoeaiasy vé bbgéhey pr esent
invention. Fig. 15 is a diagramfor describing an exanple of the network
structure iof anet pequesbtedi Mefdrneft iidkg t wo-way information transm ssion
systemin accordance with the present invention. "fig. 16 is a diagram for
describingnammezaﬁphﬁspf transm ssion frequency band assignment in anot her
enbodi nent of the two-way information transm ssion system

transmission plan receiving analysis means for being
informed of the transmission plan based on the going-down
control data from the information distribution
transmission center, |

information acquisition means for acquiring the
information transmitted from the information distribution
transmission center based on the transmission plan and
storing it in the memory means, which information was
acquired by the transmission plan receiving analysis means,

and

reading means for reading the information from the memory
means.

In the two-way information transmission system of
the present invention having the structure described
herein above, the information distribution transmission
center transmits the information to a subscriber terminal
either in real time or at a desired delayed time dependently
on a transmission plan planned based on the information
of the information use time desired by the subscriber
included in the transmission request from the subscriber
terminal. The subscriber terminal stores the transmitted
information in the memory means with a large capacity, and

reads the information at the desired time for use.



in accordance with the present invention. Fig. 17 is a block diaPEFgu%gLﬁonz
illustrating a structural exanple of a cable television station ér

enbodi ment of the two-way information transm ssion systemin accordance
with the present invention. Fig. 18 is a block diagramfor illustrating
structural exanple of a subscriber -termnal in another 13 D E C 2002 12
enbodi nent of the two-Way information transm ssion systemin accordance
with the present invention. DETAI LED DESCRI PTI ON OF THE PREFERRED

EMBODI MENTS Enbodi nents .of the twp-wayginfornatiqn transm ssion systemin
accordance with tN9& plbddet trIRAHESIOMWEPT WANFBYES OB PRURRNSI | referring
to the drawi ngs for the exanple of video on-demand system The direction
from a subd€rrBal time eransnissiedi stbarefareonthe numker &f to as goi ng- up,

and the inverse direction is referred to as_goi ng-down in the description
her ei naft edmmediate real time transmissions is not so many, the

reduced real time transmission allows the transmission
facility scale to be small. The centralization of the
traffic in prime time zone is prevented and the

transmission capacity can be used efficiently.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a diagram for describing an example of
transmission frequency band assignment in a two-way
information transmission system.

Fig. 2 is a diagram for illustrating the use of
going-down information transmission channels in the
conventional video on-demand system.

Fig. 3 is a diagram for illustrating an example of
a network structure of one embodiment of the two-way
information transmission system in accordance with the
present inventién.

Fig. 4 is a diagram for illustrating an example of
a cable television station structure as an information
transmission center in one embodiment of the two-way
information transmission system in accordance with the
present invention.

Fig. 5 is a block diagram for illustrating a partial

structure of the cable television station facility shown



Fig. 3 shows the outline of a network structure used for realizi‘gﬂﬁ mz
on-demand of an enbodi nent of the two-way information transm ssi

Thi s exanple has the sane structure as that of the two-way cable s

tel evision systemdescribed in the chapter of related art. The cable
television station HE call ed head end provi des anal og tel evi sion broadcast
prograns al ways during the broadcasting tinme zone and al so vi deo prograns
in response to the demand from subscri bers and ot her prograns. The cabl e

tel evi si on .st%t.i on4HE can cover, for exapple, 8000 subscribers as described
herein abovwk . 8800%subscribers are divided into 16 sections and each

section covers 5Q0. subscri be . . One_interch e .equi.pnent I Mcalled as
optical f fiber otk (° r&fér F’iﬁ‘l\:?odégg’bﬁi oy {LIMsEATIRGSAR £ b 2000 13
node | M hereinafter) .is installed.for each section,. optical fiber node
| M per f or nslqﬁﬁrﬁéla"c?&ﬁge‘?%‘f’cﬁ‘i“% Meﬂn%pﬁ“p)@aﬂe““ﬁ"%nﬁf%l%é@é@ﬁ'i c signal .
In the case of thi g enbodi nent,,an optical, fi ber cable FB connects between

each secti o atdon; ErappuigriaR AYHPHED AGPFEANEE YHERsHR® a si gnal

wi t hout degradin% in quality across a |long distance. In each section, one
present invention.

Fig. 7 is a block diagram for illustrating an
interchanging equipment in one embodiment of the two-way
information transmission system in accordance with the
present invention.

Fig. 8 is a block diagram for illustrating a
structural example of a subscriber terminal in one
embodiment of the two-way information transmission system
in accordance with the present invention.

Fig. 9 is a block diagram for illustrating a partial
structure of the subscriber terminal shown in Fig. 8.

Fig. 10 is a functional block diagram of a selected
portion for illustrating one emboqiment of the two-way
information transmission system in accordance with the
present invention.

Fig. 11 is a diagram for illustrating the use of the
going-down transmission channels in one embodiment of the
two-way information transmission system in accordancewith
the present invention.

Fig. 12 is a flow chart for describing an example
of demand transmission processing from a subscriber

terminal in one embodiment of the two-way information



coaxial cable CB is connected to an optical fiber node IM and h
subscri ber M5 is connected to the coaxial cable through a coaxi ;achrECuzngz
di stributor MPX. At nost 500 subscribers Ms are connectable to one coaxi al
cable CH as described hereinbefore. The cable television station HE has
i nformati on sources including video-server, and is connected to an opti cal
fiber trunk SHWin order to fetch digital x information fromthe opti cal
fiber trunk SHWand provide it to the subscribers in addition to digital
data fromthe digital information sourg¢é of the cable television station HE
itself . FubFEIMISSION S¥StEMakR RFEPYRNE Wit 48§ PEPSEBEei ving satellite
broadcast, and received tel evision broadcast is supplied to respective
subscri ber stAEEHMAYY tel evi sion broadcast. Fig. 4 shows an exanpl e of
facility conponents of the cable television station HE, and in this
exanpl e, the faci Fify kbt dsésov rhatfoforndREFEABENA MR GFAPLEyi si on
broadcasting facility not shown in Fig. 4, for exanple  ~ 3 D~ C 2002 14
vi deo ser9Q€rdemanthrecgiy ingf preeessng i bt & wabler &eleyigdon digital
i nformation source equi prent, high speed ATM (non-synchronous transfer
node) exchastetion iHPnsembodinentjof ckhe diwa-way dgfommagfione syst em of
the cable television station HE, and 16 node controllers 25a to 25p
provi ded betveesmiiss e Bystiepe ippaccarddngr (wiibitde PEeSRBLATM exchangers.
, a. Inthis exanple, the video server 21 obtains, far exanple, 400
streans as anwentiemeam of sinultaneous transm ssion video signal. The
coding rate of each bit streamdata is, for exanple, 4 Mbits/sec, and, for
exanpl e, MPEG is &dod 44 is datfdoworbart sfan depordiningnannexarplse, two vi deo
servers may be provided as the video server 21 if,for exanple, sinultaneous
transmi ssi opfecsimiggpndcessingfgeingdnwn digitalpransmisgian deo stream
fromthe video server 21 is supplied to ATM exchanger 23. The tape
i nf or mat i ondatbr atyasgebsenitien tepminadiednvwond embodinerghelfi thent ai ner rack
22L in Wiich many video tapes are placed on respectively specified
posi ti ons, &wpkwaplinfproftivddranspéspiansysteRin agcofidRncemita retri evi ng
transferring mechanism (not shown in the figure) which is successively
oper at ed fortheepreeenhginventiorhori zontal and vertical direction to find

out the position of a requested video tape in the container rack
Fig. 15 is a diagram for describing an example of

the network structure in another embodiment of the two-way
information transmission system in accordance with the
present invention.

.Fig. 16 is a diagram for describing an example of
transmission frequency band assignment in another
embodiment of the two-way information transmission system
in accordance with the present invention.

Fig. 17 is a block diagram for illustrating a
structural example of a cablé television station in another
embodiment of the t'wo—wa'y information transmission system
in accordance with the present invention.

Fig. 18 is a block diagram for illustrating

structural example of a subscriber terminal in another



22L, for fetching the video tape, setting the video tape into a f
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tape, such tape information |library system?22 is so-called as cart nachine.
In this exanple, 160 video tape players are depl oyed. Therefore, the nunber
of bit streans of the sinultaneous transm ssion video signal is 160. Data
VB of the digital video data stream of respective video tape players VIRL
to VTIRn his a transmi ssion rate of, for.exanple, 45 Mbits/sec. The data VB
is supplied to the ATM exchanger. The tdpe information |ibrary system 22
provi des pPBRPdiReHpPE Ehrituasyay infarmaRio)tdaRsadFedPnBYstaTe HE
controller 24 controls the whole cable televisjon station HE including the
control of IPhRCePERANGRWidh £he psasent HIvVeMelQtape information library
system 22, and control of the ATM exchanger 23, generates a goi ng- down
control data DMto be transmtted to a subscriber and supplies it to the
ATM exchanger 23 in response to an operation input froman operator to the
HE control | erPERRIFP PESERAFTERNCONt¥HE RREFERBUD EXBADIVERTSas a denmnd
signal of the video on-demand) from a subscriber termnal supplied through
t he ATM exchangeEmpediments ¢ifgihetwetway Uifobmat ienitfansmissiampt i cal fi ber
trunk SHWis supplied to the ATM exchanger 23. The ATM exchanger 23
exchanges syéteboimr-angardanse wiight the detesent, ivBentddn\AZilhrke goi ng- down
control data DM and divides or gathers themto generate infornmation

described in detail referring to the dravkv:l.ngxa‘_k for the

example of video on-demand system. The direction from a

subscriber to a cable television station is referred to

as going-up, and the inverse direction is referred to as

going-down in the description hereinafter.

Fig. 3 shows the outline of a network structure used

for realizing a video on-demand of an emnbodiment of the

two-way information transmission system. This example

has the same structure as that of the two-way cable

F 3
television system described in the chapter of related art.
The cable television station HE called head end
provides analog television broadcast programs always
during the broadcasting time zone and also video programs

in response to the demand from subscribers and other
programs.

The cable television station ﬁE can cover, for
example, 8000 subscribers as described herein above, 8000
subscribers are divided into 16 sections and each section
covers 500 subscribers MS. One interchange equipment IM

called as optical fiber node (referred to as optical fiber



~ ~ 0~c Q002 16 necessary for respective transm ssion sections. The ATM
exchanger 23 also transfers a going-up control data UM from a §h@s§ﬂ§@e2002
terminal to the HE controller 24. Respective 16 node controllers 25a to 25p
recei ve the anal og tel evision broadcast signal AV and goi ng- down
information fromthe ATM exchanger 23, and converts themto a signal having
the frequency band previously assigned and converts an electric signal to
i ght signal, and send it to the opticadl3fiber FB as described in Fig. 1.

The respectiaus R HOPgLAONE0) | & §rd381184200: QNG ded @R NORP, CONL 1O

data UM froma g ctric srgnal, and transfer Tt to the ATM
exchanger 23, . ry.node controllers 25a to 25 ve the.sane structure.
Fig. 5is 8 %lg\éé %ll%%gélr% o%ﬁi?‘?{é‘??ﬂa F‘Hg’u?ﬁeé)%'{lfetfgstll?rnebggw%ﬁ% node
controller out, of the nfde onfrollers.Z%a to 25p. The optical fiber FB
conpri ses tHe§28pfiddrls FBLreI9DELS 5F-9"8a fb3. s The anal og tel evi si on
information AV is_s |ied to_a, pand ss.filter 102 .t.hrough an input
termnal 101, and“bgﬁ@%F?ég ol Fﬁfﬁrﬁﬁﬁﬁihp?ﬂﬁﬁrﬁfafqﬁagageg&BeBand of 50
MHz to 450 : d supplied to the electrjic-to-light cqnverter 103 . The
Anal 0 ¢ of GtAie BB crtisiHRire: Batiees Sactprr Lo 4ur Ene HRISHIEIOR | Lor 100,
converted to an informati on having a frequency of. 50 to 450 MHz, and
Suppl 1 eq t Fatdan BE IR SrdeE ADuHr AR P SRR TREU B PALRT o 13 C
2002 17 light converter 103 cqQnverts it to a_light signal and sends it to
the opti cal il (B 1FK1965988 13 doBgaAErptance: SABFaTh 16RE MMy EMRent | oned
Fig. 1, 15 channels are allocated for, the going-do digital _transm ssion
Gata of 42 TRITTD SablE e 1R ctmmanten tana apbieAl HberoRed dMy ol T er has
15 digital transm ssion data inpyt termnals 104, to 104,s. The ATM
exchanger 2373 \G3CHEUPFTE EoeY ﬁ'é B?B;??%\‘I"eqsdé?atg‘ﬁc‘l’\°%’§”\‘r}r §@81&t r eam from

the tape information library system 22 to .any one of 15 input termnals
104, to 104&%’%9fhan‘6%°e"%‘n\éPB¥P“éFnEMﬁ%ﬁg@’& { AE WRRE S8R of 1 he
addressee sy SCir fiars HEare HoanertaBie o one coakial cable'dh agt @ Of 4
described hereinbefore.
The cable television station HE has information
sources including video server, and is connected to an
optical fiber trunk SHW in oxrder to fstch digital
information from the optical fiber trunk SHW and provide
it to the subscribers in addition to digital data from the
digital information source of the cable television station
HE itself. Further, a parabola antenna AT is provided for
receiving satellite broadcast, and received television
broadcast is supplied to respective subscribers as analog
television broadcast.
Fig. 4 shows an example of facility components of
the cable television station HE, and in this example, the

facility comprises the above-mentioned analog television

broadcasting facility not shown in Fig. 4, for example



M bits/sec bit streamfromthe video server 21 in a manner tha\t) 3th\$tZGM
streans are nultiplexed and all ocated to one channel. Respecti ¥4

bits/sec digital data transmtted through the input termnals 1041 to 10415
are supplied to hexternal QAM (Quadrature Anplitude Mdul ati on) nodul ation
circuits 1051 to 1051x respectively and nodul ated. The output data fromthe
hext ernal QAM nodul ation circuits 1051 to 1051s are converted by the
frequency conversion circuits 1061 to 1@61, respectively to signals of 15

channel s whi.gh are si | s of 15 frequency bands Wth no syperposing each
other i 1 1 RbiPe BT 35 Fnd ahe: HEHA 200 THREaTS SHAEAM LS ohov | n
Fig. 1. The qutput datia fromthe fre uencg conversjqQn circuits 106, A ~
5 DEC -00231818btabohREommATIAN, FoSdSEoSHLPEERT N tIH AR 8P and | he
frequency of the da%a is converted. A node controller has an input term nal
110 for redBPRrA¥NINECHPYS (yansteFoMREeAofiCRBRI®DI 2HatE DM of one channel .
The control data_, DM whi ch passed_through the input termnal 110 is supplied
to QPSK (QFARGEPLIEr Phater SHPFF"’(H!’P%&?‘QHHHGI%? srerrEdhia cadet nrough the
multiplexing_circuit |Il,and subjected to QPSK nodul ati on, and then

suppl i ed t &FedeVigdonREAAN BEsidnf 46 Refe CPRFrRddersndia t0d2%B a signal of
t he goi ng-down control channel near 500 Mz shown in Fig. 1. Subsequently,
the si gnal Brovddsg hekyvean LhcespeckiveiqrtdicalifiberngabigpdR avdt o frequency
mul tipl exi ng. The frequency nultiplexed data fromthe adding circuit 107 is
suppl i ed t@g%sxsaﬂaggags filter 108 and subjected to; pand restriction to a
signal in a frequency band ranging from 500 MHz to 708 MHz, and supplied to
the el ectric-to- I §yfAthigogrampee, 100 VieoFREVRF 21 Rhtagms c8A¥erter 109
converts it to a light signal, and sends it to the optical fiber fb2 as a
digital tr8aRRdSi0A08asireame a3 At Syreany p§ FAmBLEYNEIRS t he goi ng- up
control channel, a going-up control signal such as a demand of a subscri ber
which is qﬂsienmmsgp@d"éﬁem ptonrles TBechafding srake fafe@@&hcPikul tipl exi ng
is supplied to a light-to-electric converter 121 through the optical fiber
fb3, and t HRtEgagdata dsedinrexample ofMbitgytfes ypdy fog example,

MPEG is used as a data compression system. In this case,
two video servers may be provided as the video server 21
if, for example, simultaneous transmissio.n streamquantity
is 200 streams. Data VA of each video stz;eam from the video
server 21 is supplied to ATM exchanger 23.

s:.'he tape information library system 22 is provided
with a multi-shelf container racl; 221 in which many video
tapes are placed on respectively specified positions, a
plurality of video tape players VRT1l to VIRn, and a
retrieving transferring mechanism (not shown in the
figure) which is successively operated for retrieving in
the horizontal and vertical direction to find out the
position of a requested video tape in the container rack
22L, for fetching the video tape, setting the video tape

into any one of video tape players VTR1 to VIRn to playback



13 DEC 2002 19 an electric signal. The output signal fromthe
lightto-electric converter 121 is supplied to a band pass fil te1 3.%51(2002
subjected to the band restriction, and then only the going-up control data
havi ng a frequency band ranging from900 MHz to 972 Miz is fetched. The
control data fromthe band pass filter is supplied to 45 frequency
conversion circuits 1231 to 123,s corresponding to frequency bands of 45
channel s and subjected to frequency conwersion, the frequency converted
data are processed as _nodul ati.on data for, tespective channel The

modul at i ontREaVF9ES: %38% LHeth FaPS F8ﬁ1ofﬁgtf?8qﬁk?\5§/r%osr¥ferlre§\ gﬁ circuits
1231 to 123,s is ggngdul ated in a OPSK_denpdul at i og ci{@ﬂ t. 1241 to 124,5
to a contrt? S@aF3lEPd 2% CREE PRI THB W FEP™RAE Yd6F8cted to tine

slicing multiplexing in th | tiplexin ircuit 111, and jt.is sent to the
ATM exchan’@%ﬁ’g?gaﬁ’ﬁgﬁuﬁﬁeaﬂ% Y5t tﬁ’?ﬁg‘?'éqrﬁ'zé‘isnﬁmﬂﬁf ncbg- %’p}tcont rol data
UM Next, the struct U{le of the optical fiber node.IMis, described. Fig. 6
s a bl ockSH SRl AEob RS F AR TANE0F CRARTRIRAION VigroBignal,is
light-to-electric converter 201 receives an anal.og tel evision signal

t hr ough thEGQ)pti cal fiber fbl far the anal og tel evision broadcast |ine and
converts it to an electric signal, thereafter supplies it to a band pass f
filter 202 . TheDPBBAJVBRE the digdtaloyidee Hatastream efhal og tel evision
signal in a frequency band ranging from50 Nz 13 0 EC zQx~?. 20 to 450
MHz from t ResPeptiveivisae tapg BLAPEFresVTRL (&P MTRM&MATgacircuit 203. A
light-to-electric converter 204 receives a_goi ng-down digital transm ssion
data of 15tEABFMEFSIANFREGRIrHEPHBrRBR} S f ﬂﬁg?b'l- 8/ 5@ cgg‘\?é’}act? it to an

el ectric signal, and supplies it to a band pass filter 205. The band pass
filter 205VBei&BUPRIISA Fojitdier AFM: £XRRANERY on data in a frequency band
ranging from500 MHz to 708 Mz from_the input data,_and supplies it to the
adding circuit 28be 'FﬁBeaHEIﬁ‘hﬁn%"r#%i]’clbf(?ﬁ'ya&é@tﬁﬂe:an%%@l‘?%ﬁ evi si on

programs more and easier than the video server 21.

The HE controller 24 controls the whole cable
television station HE including the control of the video
server 21, control of the tape information library system
22, and control of the ATM exchanger 23, generates a
going-down control data DM to be transmitted to a
subscriber and supplies it to the ATM exchanger 23 in
response to an operation input from an operator to the HE
controller 24 and a going-up control data UM (data such.
as a demand signal of the video on-demand) fron} a subscriber
terminal supplied through the ATM exchanger 23.

Also digital data VC obtained from the optical fiber
trunk SHW is'supplied to the ATM exchanger 23.

The ATM exchanger 23 exchanges the above~-mentioned
digital data VA, VB, and VC, and going-down control data

DM and divides or gathers them to generate information



broadcast signal and digital transm ssion data for frequency nultiplexi
and supplies the frequency nultiplexed signal to a band pass fi‘] &ﬁéﬁ?ﬂﬂﬂ?
t hrough an anplifier 206. The band pass filter 207 perfornms band
restriction within 50 MHz to 706 MHz frequency band on the input signal,
and thereafter sends the frequency nmultiplexed signal to the coaxial cable
CB A data sent froma subscriber termnal through the coaxial cable CBis
supplied to a band pass filter 208. Thg band pass filter 208 perforns band
restriction within 900 MHz to 972 MHz on the input, data and fetches a

goi ng- up CREFFHIAFALAr LRSPRTIIG &SaPFMLEBIAN STHANEt oTNE MM converter
210 through an anplifier 209. The electricto-light converter 210 converts

t he goi ng- BFCRIMIGOE3 RSP PERRAE §THAITENGTIP 4R UM EE%e opti cal
fiber fb3. 13 D ~ C 'a002 21 Next, a structural exanple of a coaxi al
confluent @i SEPSERARAT ASXminadeder thedHEcFRRFFIHaD 44y, 7. In detail, a
goi ng-down |line data fromthe coaxial cable CB of the optical fiber node I M
side is suppliedReEPgChAYE Madwde rpatroliersdShHivd 2pRs5eFRiver 211
performs band restriction on the input signal within a band ranging from 50
Mz to 708theranaknpg $edevisiontbreadeanitssigpal AV 2nd g9hRIUARYR | but or 212
supplies the going-down line data to a subscriber termnal connected to the
coaxi al coARfoEmAtEeR YoM the AT exghangerhd3ddi and qemvertsibhemppl i es the
goi ng-down line data to a band pass filter 214 through an anplifier 213.
The band p#%osa fsijgnaid bavipether freduenrcy bond previrusiy RESEENAY- down |ine
data for down-stream subscribers within a frequency band rangi ng from 50
MHz to 708 anfzconverkmaaselectuic sdonedxtallichitl sigmal A anst gepdom t he

down- stream si de coaxial cable CB is supplied to a band pass filter 2|5 .
The band pdé#stpi theropticpbriihen Bneg describedoindflahd 4 nfbe data within
a frequency band ranging from900 MHz to 972 MHz to all ow t he goi ng-up
control datzespecpive, 16nuode ppontrellens 25askot REpi sonvertia 216. The
synthesis circuit 216 adds the goi ng-up control datafrom down-stream
subscri ber godng-tpecgotnol Wateo bty Srowaa 4 iiahgnsigval s @liegdrigconnected to
the coaxial confluent distributor MPX, and supplies the synthesized data to
a band passidnaler apdgtransfigh ik to theEIMBXZhangerplRfti er 217. The band
pass filter 218 perforns band restriction on the input data within a
frequency band r aENg¥yy rodsnceggrofilers 232 tWwiz2Simdchasdihd 1same t he
up-stream coaxi al cable CH The frequency band for control data of

respect i ve stuhsunidser sFig. 5 dwiaohiogk abivigyeadfen iddussratidngtde ap each
other in one section. Next, a structural exanple of a subscriber term nal
ms provi dedstrnetunsh ©ff ioner nodpogentnEller dewtke rghdhe modering to Fig. 8 and
Fig. 9.

controllers 25a to 25p. The optical fiber FB comprises
three optical fibers fbl, fb2, and fb3.

The analog television information AV is supplied to
a band pass filter 102 through an input terminal 101, and
converted to informatfon having a frequency band of 50 MHz
to 450 MHz, and supplied to the electric-to-light converter
103.

The analog television information Av is supplied to
the band pass filter 102, converted to an information
having a frequency of 50 MHz to 450 MHz, and supplied to

the electric-to-light converter 103. The electric-to-



In detail, a going-down channel data fromthe coaxial confluent 1dg§pE¢LQBﬁ2
MPX is fed to an input termnal 301. A going-up control data is's om
an output termnal 302 to the coaxial confluent distributor MPX. The

coaxial input term nal 301 and coaxial output term nal 302 are connected to
a denodul ation/ nodul ation unit'. r-. The denodul ati on/ nodul ati on unit 303
has the structure shown in Fig. 9. In detail, a going-down |line data from
the coaxial input terminal is supplied jo a band pass filter 304. The band

pass 111t elsciiciventd,s 199 GRS 5k 38 S aBnbIoAGGASnd ek |1 2

frequency rangi ng MHz to 450 n les it to a
frequency f@né’@@e?%p@ifzﬁﬂi FiB9p- ¢de frequency conversion circuit 305,

whi ch correspon a mxer circurt of a tuner, converts a signal ~ 3

0-0 z-s-2 23 of |heyRLosdsast HLOOAM (R\IAIEAN e HIAMIBLEaSELRCt ed by a

user out of recelived ana té1°evi si on~broa t signals to 2 si gnal havi ng
demmaul ot bh T FaEegcaP PEOED Bool R SR Tho M Al o7 gra

Corm nal chRTPUNI ol foEa 3F, B8 oBFEFIaR ot ohf BBBBPBEE"S (Lo an anal og
Lhe. dempauPAPRREd e e bPe mER e e LTt BBt s RSP 88 (ch /T cutt
i e dat 5 ARBR 118k SEFRARARRGL b SPnf - aohe 278 ssPhanEes 2 Dand pase.
havi ng a1 PERDENEY THAERATLERE RARDTHD S4B eacd 82\P0eS St vt and

i eui 0 3087 FRRcHP A L SReEFY ket dod2 OnAY S8R5 (ne. oi gnal
Fromt he ddtaiBeStremisata doh s (8 5 ofea cRor 8RPeE: control
R
ot Sob SRR SRR, S TR 4 RS B e o o
oo U0 I et S G D S e
cont ol ChaE “BS S0 BHERRRT A% BULY BLSRRE SR aIdoSabarTber ¢ er mi nal

to a frequer}{:% \ﬁ/ni ch. can be denodul at ed based on a channel sel ect control
signal froR¥hEPeBPFtnal controller 320. The goi ng-down control data from

Lhe 11 eaueroy CoRRLRLeTeR A6 bidoRd AVRPLLE i RoehR eyl ot o
demodul ati o ¢ligfiUfe Tnbu'tSt SERPAA LS 1091188 (B hbb ldpE1Iako Ul t 317

hexternal QAM (Quadrature Amplitude Modulation)

modulation circuits 105, to 105,, respectively and

modulated. The output data from the hexternal QaAM

modulation circuits 105, to 105, are converted by the

frequency conversion circuits 106, to 106, respectively

to signals of 15 channels which are signals of 15 frequency

bands with no superposing each other in the frequency band

ranging from 500 MHz to 708 MHz as shown in Fig. 1. The

output data from the frequency conversion circuits 106,



A QPSK nodul ation circuit 312 of the denodul ati on/ nodul ati on unij,t
receives a going-up control data, which will be described herei ﬁaaﬂéc 2002
through the de-nmultiplexing circuit 317, and nodulates it, and supplies it
to a frequency conversion circuit 313. The frequency conversion circuit 313
frequency-converts the frequency of the input signal to a frequency of the
control channel assigned to the demand subscriber termnal in a frequency
band ranging from900 Mz to 972 M+z. ;dhe goi ng-up control data fromthe

¢ . . . . ' : . Le OB th h
band pase FoI 1885 sife raitplier’/ed iheaatihd EEEREREIIT) 480 e and through
t he out put fﬁféﬁ%ﬁ?ﬁ/":@gﬁ%ﬁ gq]a[q,_éaleE gog\ggr{gg.de- mul tiplexing circuit 317

extracts a ransmssion data addressed to the denmand
extornal | QM denodSie: FBRERHEEF 1 A%a oFF S et iRt FRR) £85 Lo tom (e
| maci at e RESPLERE TratanielBs? daro-dRiN SpREPRRARE B’k frfi a0
i ortal ¢ BAERS, STl SonE o0 e PR B e e A B8 21 et o an
ol evi o on AEptaPerBiaet bl B8 ShETHistdm PRERCIFIERAN, PRadSE 200 1i deo
{ransm s OiiER Xeqiran PeSHIRBAAT TR ad % sheRBSheRiRa subscr ber

case that | THELCHREIIRS L EHE) b G PYbO S Red SRR P AT on atn
referring tocflr ontrol data fromgthe termnal conjroller Ln this case,

20,
the del ayi rftf PP heR A sguency FPPEFERLCD SAFIHYA LY bt s/ sec

rate as descrjbed herejinafter m .conduyct or, is a data

) S mem)ri 331 whi ¢

menmory devi 39 ROV REEED F2r3 8188 oL Yg IR4RE-9°W FORLFOL Ghamngt speed
transm ssi on_rat hard di sk device 332 (about 10 13 .D E.G ~=30? 26 G
bi 't S)S, 3?' At gdroeﬁﬁér Sglgim(é’é\cl)%‘}g‘zob' c°B Fgﬁl“?gt{%edﬂh% % enpor ar y

330. Th t 330, stores . t di gital
(T anoi a1 of® CEHEPY 1B beh STRURARSPE . FRECEFT Tk AR S4B36FEPAgPo & memory
conmmand frognthe ter ngﬁ::, ontrol ler 320, and reads a stored data according
to the read tORERME ™ ‘tPﬁ-Q"tl@Hm nal controller and supplies the data to

Circui b 816, in t KRE FRENSGRY JUUGIRIRFaL ABERaFFOR, CRRCGHAM nal
COTt 01| o BEBHEL L1160 RSP TR nd i 15 0882 bt e
o oxor ! 19k BSodeeat it gt el datn JeRspisi oon Headapdom access
data or dot BRRAAREL RecBos i ARLEAE 0P M oNa mastikely FBYYe o7 i nal
For exanpl e’elie]::t;:?.g- glfiétrn? rl':soque%:it%q: 5.8r9e i'I$he4 elxlectric-to-light

converter 109 converts it to a light signal, and sends it

to the optical fiber fb2 as a digital transmission data.

The optical fiber fb3 is used for the going-up

control channel, a going-up control signal such as a demand

of a subscriber which is QPSK modulated and includes 45

channels by frequency multiplexing is supplied to a

light-to-electric converter 121 through the optical fiber

fb3, and the signal is converted from a light signal to



bits/sec and the data has a | ow random access potential such ag gadgggﬁgﬂgg
program then the data is stored in the data streaner device 333

tapes as the recording nmedium on the other hand, if the data has high
random access potential such as stock market information, then the data is
stored in the hard disk device 332,- and if the data is a transm ssion data
with a data transm ssion "4 3 DEC 20~~ 27 rate of 45 Mbits/sec, then the
data is witten in the sem conductor néﬂory 331 capabl e of high speed
writing, aandebedtmied sigymailn, tHe Juputy sigaald frowhth8 highkta is to be
stored is controlled and selected. The de-multiplexing circuit 317 supplies

a goi ng- dowp-eDedtvic 8ohdef oM bha sGRikp Upeeslaband paiskciilte¥ll to the
terminal controller 320 by controlling the term nal controller 320. The

termnal cephrond %m@%@teaawm bARA 0Fé S LOVb L0 ROt haAtenfyed to the
termnal controller 320 through the de-multiplexing circuit 317, and if the

control daifeigoaddigssshtior daeadenpi sUbseqibRty LANRI PMdgidde Ler ni nal
contro

control |l er 320" generates vari ous signal s as described herein above

based on t Beom0866 MuS AR 9O MSX3EPEELchdE. term nal control ler 320
acquires various information that when the video data demanded by the

demand subscri berppeeeBhEab] iata N6-dnl heHan@8dph¥s@Y106r Wst channel out
of 15 goi ng-down channels in what transm ssion format, fromthe received

goi ng- down sggpneb @743, £A5hdHAPabRveL Rlof ROECUIRS 178 etehpgy)el sel ect
control signal to the frequency "conversion circuit 308, the control signa

for milti plptl-agpbRaifie €01l {deietcg9nahag bt 23 charifdhd ianeel ect control

signal for cting a nenory e In the tenporary nenory device 330

whi ch axe 3L i v, er i i down contr ol
Gt o purt b JeeRed eahRdh A o d10RS Al R b LamhpLan gL Bl 0, 08

oper al | onalqduapyabifr Gobisela 4 HHLIALIBRT dbBherbR et Rr i Sing 2

renmote control device and key operation gener at'es a goi ng-up control

data, namelyp QeRARd Sk Aoadh a¥h 88 Wik 4RFRBE chadh SR e 8 Lhet O the

de-multiplexing circuirt 317. The termnal controller 320 controls the whole

subscri ber ] i 430 [ 9} uc i ogram demand
1 RIARY SnveAidieiPe O 19ls, (Q) 328 UClk: denbldarRE 00!

sent fromt controller 320 fo the dentiltiplexing circuit 317 is

supplied s %ggiayﬁ'aera&&mi%%igg@yé afd Pne6i { Sl te 32 Bhtkhe

denodul ati on ation unit equency conversion circuit 313, and

band pass fil¢Lpe3ids m@uk%&f. 2?‘h§ﬁ§&é‘%ﬁﬁj (ﬁb@a‘?%ﬁﬁﬂﬂ&ted to

frequency-converted to a signa assigned to the

demand subsg '@Eiiéfﬁﬁggﬁpgggiﬁ% e ﬁ@ftdfﬁ‘gé:?é&%l:?}&éiﬁﬁﬁt, ation HE.

The de-mul tiplexing c connecte ephone term nal (

not shown i g g G508ERt Jtd Q?I%;Jﬁgntcé}gﬁﬁaﬁ{dﬁﬁéb §ﬁ§o§?ﬁ' a,?lfl%utéﬁ scribers can

comuni cate wth operators o e tel evision ation HE. The

i nf or mat i oneAEANS 99150RsTRCHBRAF A EbIRANS Mats Of.0f @ signal in the

two-way CATV system having the system structure as descri bed above are

described her ei nafibgt, +1ANBEPACAE!L ESLI dptaRAa R 1 Fe HBR0T GlsVi S1on -
broaqcast is transmtted fromthe cable tel'evision station HE to subscriber
termnals Ngef¥rived. Fig. 6 is a block diagram of an example of an

optical fiber node.

A light-to-electric converter 201 receives an

analog television signal through the optical fiber fbl for

the analog television broadcast line and converts it to

an electric signal, thereafter supplies it to a band pass

filter 202. Thebandpass filter 202 fetchesonly an analog

television signal in a frequency band ranging from 50 MHz



~ 3 0 E c zooz 29 way of one-way transm ssion as usual mﬁthoutgﬂawagﬂcfzﬁqz
subscri bers. Wien a user wants to view an anal og tel evision br C f

the cable television station HE, the user operates channel select operation
for selecting an anal og tel evision broadcast of the cable television
station HE through the user interface 321 of the subscriber term nal ns.
Then, the termnal controller 320 of the subscriber termnal ns supplies a
channel sel ect signal corresponding to4%e channel sel ect operation of the

user to thetd respemzy feoRVERsi Dipwt rLilgria130anafl stppl desroplltat iapn/ nodul at i on
unit 303, and the switch circuit 315 is switched to the node for selecting

an anal og tsd®ingicircaiignalosf.rom the anal og tel evision denodul ation circuit
306 of the denodul ati on/ nmodul ation unit 3d3, and thereby an anal og

tel evi sion signal i $ig§nePte-ash ddtdid Renvedeeropdpuieteiveal 316 to a
tel evision. Thus the subscriber can view
going~down digital transmission data of 15 channels
through the optical fiber £b2 and converts it to an electric
signal, and supplies it to a band pass filter 205. The
band pass filter 205 fetches only a digital transmission
data in a frequency band ranging from“sod MHz to 708 MHz
from the input data, and supplies it to the adding circuit
203. |
The adding circuit 203 adds the analog television

broadcast signal and digital transmission data for
frequency multiplexing, and supplies the frequency
multiplexed signal to a band pass filter 207 through an
amplifier 206. The band pass filter 207 performs band
restriction within 50 MHz to 708 MHz frequency band on the
input sigﬁal, and thereafter sends the frequency
multiplexed signal to the coaxial caﬁle'cni.

| A data sent from a subscriber terminal through the
coaxial cable CB is supplied to a band pass filter 208.
The band pass filter 208 performs_ band restriction within
900 MHz to 972 MHz on the input data and fetches a going-up
control data, and supplies it to an electric-to-light
converter 210 through an amplifier 209. The electric-
to-light converter 210 converts the going-up control data

to an light signal and sends it to the optical fiber fb3.



an anal og tel evision broadcast program sel ected by the user fr.

television station. <Digital information transmssion> Fig. 3 f3 HECS?QDQ
di agram for describing mainly functions which are perforned at the HE
controller 24 of the cable television station HE and the term nal
controller 320 of a subscriber termnal ns to transmt digital information
In the system of the above-nentioned enbodi mnent in which the cable

tel evision station HE and 1 ~ DEC ~G212 30 subscriber termnals nms are
connect ed t hr ough N&x& (gai fgrugrundd §5PRELE0MA 3 iaeaxiadneerElyRNtopt i cal

fi ber and coaxial cable. As shown in Fig. 3, the cable television station
HE provi ded ddstaabnhesr WRX | ibh dfissribedt refierringnmtesiion dent®® is connected
to a plurality of subscriber. termnals ns through the going-up |ine Cu

whi ch is thaletaid,f argaingrsiowasi bme tdatsr dronetbaltaaxisllegablertsst ati on and
t he goi ng-down |ine Cd. The cable television station HE conprises functions
of a digitalofi ther optioal shibere nbdeodyr ssdeagim suippddesietvea Zdndand t ape
information library system 22, goi ng-down information signal generator 2
conpri sing gasATKidkehatiger TBedmahdgadescfnlter| 2tk pexLforms A5amd i nf or mati on
transm ssion control nmeans 3 for controlling a digital information source 1

and control lnesgricgdonpenithe ingulr sbgnah wiithiala pandrnging foorcont r ol
transm ssion of an goi ng-down digital information transm ssion planning
means 4, andd#&Ezntior 2ekiMHzngandadupplsiemdsts. a s timibartoat 2 b,
transm ssion control nmeans 3, transm ssion planning neans 4, and anal ysis
section of the derml distaiibutgra2d? ysupphibssistie ayodngedbwaelimes functi ons
of the HE controller 24 (realized by soft ware). Each subscriber term nal
Ms i S provi diEkantioh aa sdbsanilbér ateymisilocomnectedl tbothe aruhistigila demand
(transm ssion request) to the going-up line Cu, tenporary

confluent distributor MPX. Also, the distributor 212

supplies the going-down line data to a band pass filter

214 through an amplifier 213. The band pass filter 214

performs band restriction on the going-down line data for

down-stream subscribers within a fregquency band ranging

from 50 MHz to 708 MHz, and sends it to the coaxial cable

CB.

A data from the down-stream side coaxial cable CB

is supplied to a band pass filter 215. The band pass filter

215 performs band restriction on the input data within a

frequency band ranging from 900 MHz to 972 MHz to allow

the going-up control data to pass, and supplies it to a

synthesis circuit 216. The synthesis circuit 216 adds the

going-up control data from down-stream subscribers and the

going-up control data from the subscriber connected to the

coaxial confluent distributor MPX, and supplies the

synthesized data to a band pass filter 218 through an



~3uECZOz 31 nenory neans 12 having a | arge capacity, transm’?sa ([!EQ] 2002
recei ving anal ysis neans 13 for receiving a going-down control "data

addressed to the demand subscriber term nal and anal yzi ng the transni ssion
plan information, and transm ssion information receiving control neans for
receiving and denodulating a digital transm ssion data addressed to the
demand subscriber term nal fromthe goi ng-down |ine Cd and then supplying
the nodul ated data to a nonitor tel ev#%ion not shown in the figure if the
data i s requmplddieo DE7r e@hrecbanddpassrEilter ndd 8 qrersfioamsnbantde recei ved
transm ssion informati on addressed to the demand subscriber termnal in the
tenporary meEmmicmeansod2thd hinplaneilatat wdnhihsai fnequeemsy dkmndecei ves a
demand of a user through the user interface such as a renote controller or
key board, ganrdnat S50 00 sHEidn19 7D RHEIARBSREES 08 tU ghaup-8bdeagnds it to
the going-up line Cu. A demand signal includes a user ID which is an

i dentifi catdasdkicQdeaBliec@sh subscriber, transm ssion program specifying
information (programidentifying data) for specifying a video program
requested for di sifd FHdqRRncyCHARG IfdY BRntRbAr AREA ¥ Weisplecksva i nformation
relating to urgency of the requested information such as the tinme when the

programis glasddiber® B8 prensoudlyedseighed bbngsWien ddeverbapri ber wants
to view, and transm ssion format specifying information fox specifying

whi ch fornmegad AHddiihSonecCs8bgidml 1 nformation or 45 Mbits/sec digital
13 DEC 2002 information is desired. 32 In this case, the information of the

time may be used ﬁéxﬁ{ a StAfcid¥n) eR4Rsie LN subsRriBEE Mbrmipeever in this
enbodi ment, several classes axe defined depending on the urgency of a

request, angstpeovRHESN bl BAbEREPHERS HHEREUS 1S desekdB8q. | n detail, -
if a user wants to view the programimedi ately, then the programis

demanded asrff&tfbsy WHFIG, 8 hhaarygerowants to view later, then the
programis demanded as B-c¢l ass urgency, and ~3 if a user wants to view

within a half or gReqdgyij | heyd fiy-ioRa @RhhfelcaRpaleotr s thet! ass urgency.
In this enbodi ment, the gol ng-downi digital information transm ssion channel

includes di gbhgial &t Ricit HiQR$SBaLoE NAPNEls Fed QD MiAputhe digital
tel evi si on broadcast can be viewed wi thout intentional demand by a

subscri ber. +£bgifhfSHo O] hhbaiﬂ%;gﬁﬁaéoﬂﬁ@vicﬂw ilar eadeagtomhamnel is
referred to as D-class hereinaffer. In this enbodinent, in the 45 MAz X 15

channel tragafpbasi Qdeband 505 {0&HOLBEx IS Qe &isPshesdon data, the
transm ssion capacity is allocated dynamcally to the demand urgency

cl asses depggentiiye Abax1a125hiak teAbidd U idnOBoakibESHRCHIYE i nE

zones in a day in order to use efficiently the transm ssion capacity. For
exanpl e, IndyrhiRall §82 Z00E conhRct@lacs ¥ dehodu13¢3badnddutigeseh bed

her ei nunder. - ~ ~ ~C 2..()0?
unit,

The demodulation/modulation unit 303 has the
structure shéwn in Fig. 9. In detail, a going-down line
data from the coaxial input terminal is supplied to a band
pass filter 304. The band pass filter 304 extracts an
analog television broadcast signal in a frequency band
ranging from 50 MHz to 450 MHz and supplies it to a frequency
conversion circuit 305.

The frequency conversion circuit 305, which

corresponds to amixer circuit of a tuner, converts a signal



33 Transmi ssion to A-class demand: 45 M bits/sec X 5 channel n
to B-class demand: 45 M bits/sec X 8 channels Transm ssi on t ggﬁ@szﬁﬂg

denmand: No all ocation Transm ssion to D-class: 45 Mbits/sec X 2 channel s

In mdnight tinme zone when a few demands are generated,

t he capacity is

al l ocated as described herein under. Transm ssion to A-class demand 45 M
bits/sec X 2 channels Transm ssion to 2 8- class due: 45 Mbits/sec X 2
channel s Tr ansm ssion to C-cl ass demand 45 M bits/sec X 10 channel s

Transmi ssi oRftthbyradcagt pragrayy dbsogdgash Ghianingl) seleshed diyred t hat
many demands for video prograns are requested in prime tine, no programis
transmitted2t4FeE erh &L HRERIRI ahﬂl‘h‘bﬁ@lﬁﬁhﬁé?“d?r%%@ﬁél signals | ocat ed for
transm ssion to A-class and B-class demands in order to transmt prograns
with a wait FAgat$henak haydng asfpegeente winigd caankel dempdulatastated to

D-class transnmission in order to provide many digital

broadcast prograns in

prime tinme. by snkseEvRnt paatiog telpyisdondeapdylafionLimanideifnds

in response to a channel select control signal

corresponding to a channel select operation of the user

supplied from a terminal controller 320 described

hereinafter, and supplies it to an analog television

demodulation circuit 306. The demodulation circuit 306
supplies the demodulated tele\(ision signal to a television
through a switch circuit 315 and video output terminal 316
shown in Fig. 8.

Further, a going-down line data from the coaxial
input terminal 301 is supplied to a band pass filter 307.
The band pass filter 307 extracts a going~down digital data
having a frequency in the band ranging from 500 MHz to 708
MHz and supplies it to a frequency conversion circuit 308
and frequency conversion circuit 309.

The frequency conversion circuit 308 converts only
the signal of the channel to which a video programdelivered
in response to the demand from the demand subscriber
terminal based on a channel select control signal from the
terminal controller 320 to a prescribed frequency which
can be demodulated. A digital transmission data such as
a video program data addressed to the demand subscriber

terminal from the frequency conversion circuit 308 is



for digital television broadcast prograns is requested in the d@@t?_ﬂﬂﬁe
zone and the nunber of broadcast prograns may be not many, the nunber of
transm ssion channels for digital television broadcast is reduced by one
channel conparing with the nunber in prinme tinme zone. It is 13 ~C 2002 34
considered that a fewer demands for video prograns is requested in the

m dni ght tinme zone than in prine time zone, then the nunber of channels for
transmission to A-class and B-cl ass défands is reduced, and nore

transm ssi ogy ad b6 8Nk AN 8RAS e 1At PRSP Pt G4 agg demands so
that C-cl ass demands whi ch have been accepted previously are transmtted.

An exanpl e génddifl AdCarhe Ol S ALYEERS uagitanaghty. #A5n g 00i ng- down

digital transm ssion data allocated as describ erein above is shown in

Fig. 11. '”dé:ﬂtéhuﬂa]ti&h%'%ﬁﬁitﬁforf r%%réne iy gednd the axis of

ordinate represents the allocation o capacity for the digital

transm ssi Oﬂuﬁﬁeﬁs}‘ﬁar‘ﬁ(}w‘ﬁtr g?ggsents a time point of generation of a

distribution tr m on request command, and a section enclosed by a
rectangl e represe y roa el e > transm ssion
capacity for digi ?gﬁ ?Egé‘\?igé%g]nc%{%g&gggt @ﬁf?{gé}; ??éref’%gﬁ%&%ﬁ represents
‘Tt o del SSRUAEERER Foalnd B, 3 SiReked SIS Bals SROIGHRR (TG
i nformation 1SS f . B- ! V., O D
represents P%éaﬁ'g;ngi}g&h%nd%é%{a%???g?ox |§??’§fq“?{r#§:£ rrg%ﬁerfdryansm ssion
of C-cl ass A i ke - tj Qned Fi . h in Fig. 11, no
transm ssi o%ﬁgggg%l{ bél%%%gig%éﬁé%gﬂ cghﬁgggtseeﬁ.s %ré)%%%m ssi on of
C-cl ass de LN pri tpne. . T | | nnels "real tij V. 0. D
transmts r%ggggi #i)orlr%%?’r? #gg‘%'r\%g ﬁ%&tggggﬁgn%?&éng‘lhtehgogﬁ?'é%%{%d channel
"little del . 0.0 nsm.t w.t ittle delay from.a nand with
| ooki ng for%§n¥ ‘e’g %#aan#ggm.%gwﬁﬁgﬁgﬁsﬁngn TER %*r%‘ﬁlet Brggg+é;m can be .
shorter than the.transnm.ssi,an ti f s | | te anpel to "real
fire v O BoeBEiai R Lheek Rt lol Bl b o FA AR | % e
and many pr aBEake SaMebL FRLeRT R R avRottr, R ¢ ass
comands whi ch al.l puch_del. ay. cordin he. .m dni.ght, ti zone when
aual 1y a1 el e i PReBEA8Y s AR R ST A 8 T
transm ssion is perf defticiently . atJ and transm ssion of
di stribution trangdogﬁﬁ‘oggéﬁgé'?nsféﬁ%ﬁgﬁ? olézqiq'%e a flow chart of
routi ne for gen tiQn _and.transm ssiqn .qf. demand signals_of video
on- demand aitHOSHEEAPBIPORIRFTeR Witilo P03 EEeNERa CARMETER nput 1 or
sending a control data, which will be described hereinafter, through

the de-multiplexing circuit 317, and modulates it, and

supplies it to a frequency conversion circuit 313. The

frequency conversion circuit 313 frequency-converts the

frequency of the input signal to a frequency of the control

channel assigned to the demand subscriber terminal in a

frequency band ranging from 900 MHz to 972 MHz. The

going-up control data from the frequency conversion

circuit 313 is sent to the coaxial cable CB through a band

pass filter 314 for band restriction in 900 MHz to 972 MHz

and through the output terminal 302.



di stribution transm ssion request forma user through the USES Dggrzggg in
the subscriber termnal ns, the processing routine shown in starts.

In detail, a operational input of a user is received in the step S1, what
class is specified as request tine information is ~3DEC2002 36 judged in
the next step S2 . If the request .time information is A-class, then the

process proceeds to the step S3 and A-class denmand signal is generated,

t hen the demand signal is sent to thejsgoing-up line Cuin the step S6. If

t he request ti ne Thef dempulbipleximg|cgsudt @dllagstrants pa okdss proceeds to
the step S4, the specification of transm ssion format is judged to be
transmi ssi bitedsec gfigitelitransmissiion didtacaddressgdioyheedemandi5 M
bits/sec, and the specification of random access is judged. Then, the
process preubedsibertternimal firom 8545aMdeibsldsed gmatiputnelagdi ng t he j udged
format, random access, and urgent class is generated, and the demand si gnal
is sent to suppldednfram thenkexermal IpAMsdenpodl atliwen diistoibudi®dn

transm ssi on request denmand signal includes a user ID for identifying the
subscri ber Hasedi anltiendoatpodgs iyndldErbinf yhe teadatimalotonteslidyi ng a
desired video program as described hereinbefore. [Receiving processing of
di stributi @20 iEnshesdigitakaraisadesdod] datg. id3ai 6 M Bitmyselkart of
processing routine for receiving a demand signal froma subscriber term nal
in the HE cduideddaterréall efimeherarsnisstienedata panst atpphiddEitUpon recei vi ng
t he demand signal sent froma subscriber term nal through the going-up |ine
Cu, the trandigisadrneelapisdon signal ipcdddngscirewinsd1® ehrdbgh cabl e
television station HE transfers the request tine | ~p~~2002 37

i nf or mat i o iswdltetiedirouibest®nand signal to the transm ssion planning
means 4, and transfers the user ID and programidentifying data to the
information transrhe digitadidldvigdonss fgnd S depoihy. cifttrilty angm ssi on

pl anni ng neans 4 anal yzes the request tine information, and judges which
demand cl asgedtfded &hasaight&l agdta UndCcn¥@gtss itnebudgdandldre request
time information included in the demand signal ( the step S12). If the
request timpeldVidilhat 6@§na%, Aaid asEppitiled) thequaalegr ealevidord r ansni ssi on,
then the transm ssion planning nmeans 4 | ooks for a free goi ng-down |ine
transm ssi ogigiEINgel a tadevgeeentthrduyh thalswiteh ¥ireuib'3ishawa in Fig. 11,
and if the transm ssion planning neans 4 finds a free channel, then the
tree channevideéo daaipiedteembRa® 3P@l tinme transm ssion channel (the step
S13). Upon receiving this decision, the information transm ssion control
means 3 infornms ofhéhfe-mrAltiplerRihgaosre vt ancbenas! the dikgtaubscriber who
sent the demand (the step S14 ) ( and extracts the video program specified
by the progteansmiiicnydaga datien! ool he ttagsinit te@woehe demagdper f orns t he
real tinme transm ssion (the step S15 )

subscriber terminal to the temporary memory means 330 and
stores it temporarily in the case that the digital
transmission data is a delaying transmission data
referring to a control data from the terminal controller
320. In this case, the delaying transmission data may be
4 M bits/sec rate or 45 M bits/sec rate as described
hereinafter.

A semiconductor memory 331 which is a data memory
device having a large capacity (about 1 G bits) and high

speed transmission rate, hard disk device 332 (about 10



When, the digital transm ssion data is fetched fromthe video r d
transmtted by way of the channel of the above-nentioned "forﬁ%zJ?EtrQﬂ]@
O D'. If the request time information judged in the step S12 is B-class
and is the transm ssion request which allows 13 DEC ~O1~ 38 a little

del ay, the transm ssion planning neans 4 | ooks for a free channel fromthe
goi ng-down channel "for little delay V. o. D' in Fig. I1 for Hclass, and
decides a transmission tine so as to2eransmt by way of the free channel
(the step SGEhitdhe dr aleda ssreamet HHI fgbrvan20d G fidrsys iefusde free
channel to be used for the transm ssion, transm ssion tinme, and

above- nent i asetthantbyposary suenontyo nielaasi ABOL mat i on transm ssi on control
means 3. Further, the transm ssion planning neans anal yzes the transn ssion
format informatiorrhesd veepbrary hemdeymednsi 3h@ls tardsrerldigateess
information, and infrons of the analysis result to the information

transm ssi orransintiek ioRadst 3. frdne thef mulktipoexingneirssivmrontrol means 3
transmts previously the free channel, transmission tine (starting time and
endi ng ti meaccordiagi 6 aQrercyyBémidndfRbinMifetetninaliconitepliate or 45 M
bits/sec transm ssion rate) , and random access information to the

subscri ber 30,5878 rdRisdeRittedNdats atRoedingtd ¥ heheeats @omnknas t he

goi ng-down information having the user |ID header information (the step
S18), when tfient tHE € HEnd10cbhfrdlPes @indSs@pplid® thiehaataafp &h8), the
information transm ssion control neans 3 extracts the specified video
progr am basefigitalCe DéwiE BT 5 @Al lrebg8ifgicdrcugkBrithfot g theansm ssi on
request demand and transmi ssion fornmat fromthe video server 21 in the case
of the transg@ixdmwrtirchdt—3180~ 39 rate of 4 Mbits/sec or fromthe tape
information library system 22 in the case of the transm ssion rate of 45 M

bits/sec, and trangfithisidadd,fs abserfFéd hekbihhré£ffsttdrniannf or mati on
is determned to be Cclass in the step S12, that is, the transm ssion

request al | aysntpeedel 30 eeterfdhés dayide i nean3e ik 88SBESSi on
pl anni ng neans 4 finds out a free channel fromthe transm ssion plan of the

goi ng- down |gapedttid tiMond the' bRurgVEty d8# AembryOmedahnss bewnen Fig. 11)

assigned to the mdnight tinme zone, and decides a transm ssion tine so as

to transmt emplvan) ndiRry’ ReafdAIChs(thE i ySkbY: st8fing R

transm ssi on planning nmeans 4 inforns the free channel to be used for the

transm ssi ongoin@Ldsts WiYithil "Bat2Mépahaeat 1PnNéh aRd rafabysdscdssul t to the
informati on transm ssion control means 3. Further, the transm ssion

pl anni ng neapsténeid VAes tithsnidBibhsebemat O(&@dh idf @aw@i i on included in
t he demand signal and random access information, and gives the analysis

result to theranéRis®ic® Tatednsiite agLeal IdAtaresNse Frokleda wiie mati on
transm ssion control neans 3 transmts previously the free channel,

transni ssi onagkEpddifldd by thie RN Eent B athiGnagtésnoned ornmat (4 M
bits/sec transm ssion rate or 45 Mbits/sec transm ssion rate) , and random

access inf OFB’gf tRE dEmARE SISy e WeRah@nEubber feaRnEe@iithadls. speci fi ed
by the user 1D as the going-down control data having the user |D header
For example, if the data transmission rate is 4 M
bits/sec and the data has a low random access potential
such as usual video program, then the data is stored in
the data streamer device 333 which uses tapes as the
recording medium, on the other hand, if the data has high
random access potential such as stock market information,

then the data is stored in the hard disk device 332, and

if the data is a transmission data with a data transmission



13 DEC 2002 40 information (the step S18), and when the tine o?
transm ssion tinme (the step S19), the information transm ssi oﬁaﬁgo aﬂa
nmeans 3 extracts the specified video program based on the program
identifying data included in the transm ssion request demand and

transm ssion format fromthe video-server 21 in the case of the

transm ssion rate of 4 Mbits/sec or hbhomthe tape information library
system 22 in the ca f. the transm ssion rate of 45, Mbits/sec, and
transmits itra("‘teh8%s?gpﬁ§?bﬁs./i%cé‘ih\ﬁ“né?‘ﬁr gaLasifgwbtteeR ot M data and
transm ssion data i.n a subscriber term nfl] Filg,. 14 is a flow chart of a
processi ng rASRLCRBIPBEFPH I MRRPTM A3 1t FBPRRT i o M BhERASEWEESHNGf a

subscri ber terninal ,receives a goi ng-down contrgl data and transm ssion
digital dat#s ?‘ﬁécgbhgér‘?%“k'eghﬁrf&?m%\bé}e\?@é ancyhich a2 data ¥ the
transm ssion plan addressed to the demand subscriber termnal referring to
the user |D%§%hRen&TEEPAgLBFRPIHYES a@5: §efrEhPERe goi ng-down line Cd (
the step S21 ) , analyzes it.(the step S22), and judges whether it requires
the i medi at e realThe He-Mudtdplesing ¢EFerit it FuBhd i8§aPysis result ( the
step S23 ) . The judgnent may be based on, for exanple, no inclusion of
transm ssi or8iNEr @RI AReR fxondhe QBFH FIGF‘°§gEaFiN\ cirguikly, a class
information or flag which indicates whether it requires the real tine
transm ssi oMby tWoddenserminahceentatplilien 320 byscpnerel2due e goi ng- down
control data, and the judgnent may be perfornmed based on the class

i nf or mati on ¥RYMiINAg. CPPtFﬁélf—’IJd@)hént result based on the anal ysis shows the
real tinme transmission, the termnal controller 320 acquires the

i nformati on of theThe 485Rinal sentnadher 32nanalyses Ehegoididedowni gnal for
converting the going-down digital transm ssion data of the transm ssion
channel to certxplhgdatagfadftedihedermdnalwarahreblebaHembdonghed to the
frequency conversion circuit 308, switches the switch circuit 318 so as to
sel ect 4 M bthe/de=-dwdiiplexing itirardtndl? iy pardiifgthrreemtrali datand swit ches
the switch circuit 315 so as to select the television signal fromthe
digital tel e¥s sadsirersesditegtber demand mnhserihas rarmingla theevi si on
through the output termnal 316 (the step S24). If the judgnent result in
the step S23tepeingloronhroller BRRugRnaratesayarions coatsal sigmalst hen t he
term nal controller 320 recogni zes the transm ssion tine, transm ssion
channel , trafsMessirdbeichereimaborantedonctbe gamiinedt dahabaded on t he
anal ysis result of the above-nentioned goi ng-down control data, and
prepares forexapplei g tieandnad sostroliler t:3Grignguigest veriens320 waits
for the transmssion tinme of the transm ssion information (the step S26 )
and when t heinfemmabinsthat whenthavidea datatdepandasdby &hgidemandont rol | er

320 supplies a select signal for converting the goi ng-down digital ~3D
~ C 20D subscriber terminal will be transmitted by way of what

channel out of 15 going-down channels in what transmission
‘ format, from the received going-down control data, and
prepares for receiving. The channel select control signal
to the frequency conversion circuit 308, the control signal
for multiplexing to the multiplexing circuit 317, and the
select control signal for selecting a memory device in the
temporary memory device 330 which are described herein
above are generated from this going~down control data.

Further, the terminal controller 320 receives an



42 transm ssion data of the transm ssion channel to a data haviigajaagc 20[]2
frequency band which can be denodul ated to the frequency converSi 'rcuit

308, and starts to receive the digital transm ssion data according to the

transm ssion format (the step S27). Any one nediumwhich is to be used for

storing the transm ssion information is selected previously fromthe

sem conduct or nenory, hard di sk devi ce,zéiata streaner, and digital VIR in
n

t he tenporar ey devyi 320 r g to t r 1SS or mat

i ncl uded i nog"?fea glooln?/?d‘- g}éﬁffcﬁ%c%%tar §%%§a€'§r an%f1 raaggg‘}ﬁ g@gg‘@g‘?%g&t%t ion (the
step S28 ) and. the receiyed transnjssion_i rnation. s .stored in the

sel boted | SRS AT ERoRE Gens T S B aad kR BB R SUET,
transm ssion format specifies hi(gl;l scﬁ‘e?eﬁdﬁtransm isian and the sem conduct or
memory is sEPRRIXLHE IRANIEHB T YR BARELY AEmRPA MY on
information s transmited with the high speed.trgnsmssion rate of 45 M
bits/sec, afd EEC: MnrsRang  and S&gpglgg Jst{)gf’ qaefﬂ‘éf‘ébﬁf%lr%ctor nmenor y
331 which serves, as_the tenporar nor ns it is high speed

transni ssi oR1FSREL Hok- e?gﬁpF%Fm¥?a 1P trrgﬁg'rﬁrsgi%(?ncf’afzé%g Eh€onpressed
digital data is 1.5 Mbjts/sec gnd_a programis a two-hour program the
progr am conﬁpﬁﬁeﬁulﬁf’ﬁi}% Giet‘@i&é(]: PMdte is transmtted, then the

transm ssion requires, only about 4 m nutes, and al ternatelé i f the 13 DEC

~CDOZ 43 transni s& FANINUP FRNLrq} gpka/Aush ag yddep progran @emard 5 t wo- hour

programrequires _only about 11 nmnutes.
sent from the terminal controller 320 to the de-

multiplexing circuit 317 is supplied successively to the
QPSKmodulation circuit 312 of the dex;x;:dulation/modulation
unit 303, frequency conversion circuit 313, and band pass
filter 314, modulated as described hereinbefore,
frequency-converted to a signal of the control channel
assigned to the demand subscriber terminal, and sent to
the cable television station HE.

The de-multiplexing circuit 317 is connected to CATV
telephone terminal (not shown in the figure) through the
terminal 341 and 342, subscribers can communicate with
operators of the cable television station HE.

The information transmission mechanism and
transmission of a signal in the two-way CATV system having
the system structure as described above are described
hereinafter.
<Analog television broadcast>

Analog television broadcast is transmitted from the

cable television station HE to subscriber terminals ms by



In the case that the transm ssion date rate is 4 Mbits/sec due tg ahﬂgp 2002
transm ssion format, the selection of a tenporary nenory mans depdnds

random access, and the hard di sk device is selected for high random access
and the data streaner device 333 is selected for | ow random access as the
tenporary nenory neans. High tee may be applied to the request for lowrate
format transmission in real tinme, on thggother hand, |ow fee nmay be applied

to the redugsy JbnBlllySersis eEaURRd NG LhB AR SR A irbffe s short.
As descri bed %er eih1 agoye, t enh%tes?eoimvgng pr olcesl's?]ng1 of the tfr ansni ssi on

i nformationgissReffsyded in a subscriber termnal. The television signal
received in real time transmission is supplied to a television Wthout

storing in the tewﬁﬁa%g?g@mé/n&e\goc ie&hgf]%&g&g ?‘,h&seq,riﬁg%rﬂhvi ew t he

programwith a slig ay fromthe déman € ot and, the

video data 5toredh i iy LREPOLAY IRIDEY: P HI0ake (ROgARLAted at the

arbitrary trne and provide e su rin-respoh O a regeneration

eaest, oD RIS od U Bhe e Por UKL A bt ! e

subscri ber genera rogr 'en Was

t itted,_with. a. del t h_t i nterf 321 th i I

ranem et L0y I RHOn e U5 d HESel RS el B
ti to the t deyi .l ich t id

program is SPEPRSR Whs HseEAtEatRce i2] Bfchis RUPSNTABRRSSFRIAL ¢ enmor ary
devi ds th di digit i dat f th

o0 suppi1 e85 Righa Shar BPERIRL ceptephfebistadiot Sof ittt hr oogn t he

syvitch circuit 318 I_nthils.case thera:}?a f Ihe_read di gi t al daftais4M

bits/sec. THETHHARL ™S SRR ISHAPAEGEES: %sc’r?rt‘ﬂl FoBI% lied to a

t el evi si h th tput, term pal 3 d i.ded to th . F

Lhe case t nib Sherhidet §ebpts oRegahinn pEkn e Ree LB e Ereduenie T ommor ar y
devi d pluralj d i.nal, troll 320 of

T ey ESiEr i B4 e SRR e LB L 20 O

Che mona. <1 A0R: nBr e T RCT SRR oA s o Ery ek tPerRe e renr y O

devi ce 330 i_,s once regenerated, in response tqQ a regeneration request by the
user . then (RE FTEGTEHY SnAIRERS EPORVLRLOR SHEBIOHERh G REeRIISH y nem y

devi [ N ' d,f t t i nal troll 320
Lo provent ERISHRBAPATRPOTIALFor, ERLberRD TOpFRE |11 agal Iy, In the
first enbodi t i bed ' b d ly th
| modi ot o1 SRPCERREL P BARAET o Sl 207 1R SRS Fet i o

t her ef or e,

teieé%ggg?Signal is supplied from the video output
terminal 316 to a television. Thus the subscriber canview
an analog television broadcast program selected by theuser
from the cable television station.
<Digital information transmission>

Fig. 3 is a block diagram for describing mainly
functions which are performed at the HE controller 24 of
the cable television station HE and the terminal controller
320 of a subscriber terminal ms to transmit digital
information in the system of the above-mentioned

embodiment in which the cable television station HE and



45 a user who wants to view the programin prine tinme zone can denand_for
the programto be transmtted during the m dnight tinme zone and‘t@euﬁﬁgﬁeﬁﬁ
is stored in the tenporary nenory device, and the user can view the

dermanded program at the desired tine. The above-nenti oned denmand-del ayed
view system favors the demand for imediate real time transmssion in prine
time to decrease. Many types of demand e avail abl e dependent on the

f € a .

I R f the |
fea to the el Exfifhalthy JEUnedded NPT BHE JAGARREY |1 denmnd
f i di ti tir. 1.SSi . 1 St . d d i
pri me 1 me- £ 9B gz LA SR ER R SRR PSR at e Teal
time transnj ssi'aé)n inprime time allows the cable television station to be

provi ded wi‘tl?lb Smal ler scale facility in conparison with the conventional

Tranem <51 on capabP (YU BT ucAr T GRPRP T4 RGN BRABATA 1R al ocat ed
|t or i onSFAT TR B R BrBEREoR ALt TP T HE AR A hliny Channel s

ot her  hand. SHRRY: AREFHUIG SHEbEan BLAT STy oF RARARRRs CPRRERASS  on in
T3 EC 2012 06 FRERGHH <10 SouRSatpl 106 B0 YR oIS (hG Ry 297 (he

above- nenti oned epbodi nent, high s d transm ssion i.s, possible for del ayed
P anen ool oRRRSELRRLET SovarA the dabie HETEP InEce EharLohRR I | | 1o
required for transm ssjon of one programis shortened in conparison with

t he convent ﬂBf’rEF'ar‘é‘t’%oid%n‘? Fd+hi s aspect also, the transnission capacity is
used efficiently. In the above-pentioned,f first enpodi nent, al |l ocati on of
the number of trarfs¥ SR mtelerietien §EREHOR HF SoPRILSes, FERGEIORS rel ating
to the urgency ¢l as f, the depand i s changed [n, the t] zone in a day,
but the al | GER AIALFAD IDEOTRARLOR SABTERIAOFDT LAIRG AT IIPUSSEYRT o may be
changed in ﬁnbi aa%i on of tine zone ,and week. In éhe above- nenti oned
enbodi ment , 4h@"S| FBRG: FBfetat o, dPrargnsEftffet ¢ AP on t he
inforrrationa{{g_ ating to the_urgency class of ,the demand i s, changed within
only the trdMERTBErIAn GigABLIFIATAIE 2 5PRETABHAT AATAEXPRRBIRAL i on dat a,
but, because _the audience rate of anal o% t el evi,si.on bropadcast decreases,

the transni <51 &9 ARACFORREPHIPIRIA $P0A Br 02REITRAELOReduced and t he

reduced transni ssi.on band is used as the transm ssion band, of digital
i nf or mat i onrl‘otér"ffnlﬁﬁlPHi coptEel meaps,g £%t SARETPALLDG; ﬁgdk?é?ﬁ?el

assignnent djfferent between prine_tine and,mdnight is _prepared for anal og
t el evi si on b'r'léfmg'rtf’naﬁﬁufﬁFsl p?%r%ﬂﬁftré’g'l Ngs 3 gaﬁrgﬁfﬁgﬁ’d to subscribers
previouslyt.ognform 13 D E C 2002 ..

_ information signal generator 2 to control transmission of

an going-down digital information, transmission planning
means 4, and demand receiving analysis means 5. The
information transmission control means 3, transmission
planning means 4, and analysis section of the demand
receiving analysis means 5 are realized as functions of
the HE controller 24 (realized by soft ware).

Each subscriber terminal ms is provided with a
demand transmission means 11 for sending a demand

(transmission request) to the going-up line Cu, temporary



47 the change of program channel depending on the tine zone. A I
data conpression systens of digital transm ssion data is provi dgtjﬂ ﬂE%ZﬂUZ

cable television station, for exanple, depending on requested degree of
resol ution, and any one of data conpression systens may be sel ected by Way
of the demand from a subscriber termnal . In this case, a plurality of
decoders are provided in a subscriber Eﬁrninal dependi ng on the

above- ment iyiRsh PhubRl oWl 1Pk A GURLASR A1) SYPLRERIod i piLRT ML o1

i ncl udi ng conpr éssion system i™nfor 0 t'he goi ng ntrol data from

the televi Zi-'éd’%bi%tig"?n%ﬁ?ilgsignﬁleé& the HUbserkics n 35"166‘9111 -qdyh the decoder

is switche pen n the conpression systentinfornmation. In the

above- ent | g0t ATHASA RN red R5SAPTRA Lo AP ICRRIRRLL Y 1 he

tenporary nenory neans, ecause 1t TS possi o disp he

transm ssi o i fromthe stati.on o i I a subscri ber
term nal anéc}\cg o%n@%ﬁtr%gi fﬂfokﬁaﬁ%"té %Slém ea%f gf‘%gﬁgéfz?{)/?hgg?cgal tinme
transm ssi o - cl ass demand t

tenporary rre’fr%'%“el%gsra"%’? ﬁ&f;%éa FoVi PPN ﬁ\gﬁtgﬁit ﬂésg%io ‘g’firrgnt ihgned
Cransm ssi FETEHHES BT FeER AEiREc Aty DX APSRRAEIOR 748 he

I anal sen Sttt Fil ot Benena rusrr I shminn s eSu BRET by ©
for the i r aHEHETAUIT AAREFESTh ElaD - BOBBHAI S B Pe L S0 e thermnd -
290l e bR SRR et R o R SRSt AR, T o

the information rel at.i to transm.ssj on for and rapdom agcess i s not
necessari | y*f rﬁﬂqﬁﬁ‘é}?di ﬁgﬁ‘?erﬁ%?'hpgr- lﬁcﬁﬁ%nﬁa"ﬂﬁt v fgﬁﬁb‘h‘ij g‘ﬁbodi nent |
The second enbodi nent _shows an ex le in ich an .existing CATV cable
network i s 0EERVE t§a88ﬁ‘<‘/§ﬁf‘?’6&é‘%g%l‘?’\:/i‘&%\éi%rﬁ@f’ﬁsﬁe %heéma@dt el evi si on
station is cognected to a plyrali Y0 subscriber term nals_phby way of

coaxi al cabPB SRR o‘iﬁla'blé‘aﬁ'ailﬁlg SnEPRRPI TR NG Be3REcAST to each
subscri ber termn }ﬁb wa f coaxial cable. L{I t he ,second, enbodi ment, a
facility for trandhecdeBing transnisrion Meadiich! AEqHIES AATARE added to a

cable television station w tB§Ut change. of _t he co%lventi onal . transm ssi on

line faciliPy BsPRGE CHREUEn aser Anterface KU @ @ F§P°F&cei vi ng
digital dat ided with | i t . devi i
St to a COBLEPHHET Th Kot e SNBFFER o LT RIEEORs used as ¢ he
i ng- [ for.t 1.SSI f. digital ta d d. Fi.g. h th
Shol'e networEeprier P8 Ristele S Bannar €8 the SARREvR ndoen ot at i on

0. an analog el svichah Prodetol shlel Yo dam e it foned LS
Faci 11ty 403 e edRRnian ] enos A nete o abrPE RSN, SREPEREPEIEY < gal |
and sent tol}r%%r%r%asxéee}:lit%raltrjllgein ox.tmgrt%%%h( [%.poge}: I:ii. ciax?{iéyfrig data)

for specifying a video program requested for distribution,

request time information which is a information relating

to urgency of the requested information such as the time

when the program is desired to be transmitted or the time

when the subscriber wants to view, and transmission format

specifying information for specifying which format of 4

M bits/sec digital information or 45 M bits/sec digital



A plurality of telephone lines L1 to Ln is connected to the pub 'cﬁenz
network PSTN, and a station side controller 405 for receiving d :aa f 99?.

subscri bers through the tel ephone lines L1 to Ln and for sending video
prograns corresponding to the demand fromthe digital data transm ssion
facility 402. Also in this enbodinent, the station side controller 405
generates a goi ng-down control data Vc including a user ID for specifying
t he addressiqlqogﬂlg%%%bg% égggg.{aal whi ch3%2eceives the digital data, program
I D, transm’'ssion channel, an ransmission tinme information in order to
send the digital, h ] . i ] t tted the
demand, supplies ’E'fl%k‘gstggg;t?hﬁ{zésj?ggéhﬁ%‘é“ﬁ’ggﬁ‘%}géu‘é%?%| ‘%‘?g?g{% t he
informatio I spission of the goiha- coptrol data,Vec. and sends
it to a sulg%ssf'c?‘ltb%% %t%elrg}r]ngn%efquﬁﬁtg%lﬂfggls%%o\%sm%%hvxg”?'r 8%§H8§alaqs§|¥§ﬁrrent of
frequency multiplexed signal, fqor transmtii in.the coaxial ,cable CH 50
Mo o 450 TR Ss My lesisB s defihes puRRitfY o shEadcas
signals as it is us conventjonal ly.. The frequency band _arpund 500 MHz is
ised fox & Hramian, Soan feiab ) nd Yene) Keatuebh BE 3RRSFROPIEN

transm ssi on ra.tffe, of 1.5 M bi tsléec ﬁ) lf used in the above-nentioned
enbodi ment . SBSOLE8% Acrt3fhandl ﬁtﬁfﬁh 11 & ARy WaPES [t Y iy

transm ssion of the going-do di gital data having,a transpi ssion rate of
45 W bi + o SRS Bapiao e fAe i thi e PRIAF 4B ABRRRRd S (ol - dat o
Subscriber termnals 50 are_connected to the coaxial cable CB through

coaxi al conPreddis HreereHul@r &F Gouser Wants & vdsinkrtexy FheRridesect i onal

network in the abovenenti oned enbodinent. The coaxi al_confluent distributor

60 conpri seBTAHEMpift dEEFP@Fda?’ﬁ)IQ‘ﬂlérssGErﬂSFCYec%‘i‘@i@glf-n?d%srﬁaFti on from
t he coaxi al ca€| e CB conngcted t&aége coaxi CO&HI?UE% di stributor
connect ed i WaRFBATC VAeY ¥ithiR PHrORYSARY f TG THE BYYHA™ bet ween a
signal to be_dist r‘lb‘is)%{ ed to the subscriber term nal connected to the

coaxi al conffuSfa A STEL28RAdUEIERGhal to be distributed to subscriber

termnals in the do stregm ,and an qutput, buffer anplifjer 63 for:

suppl yi ng out put gf‘\é\lﬁﬁi"st%ﬂ%mqtbert SRR 9oFR 3%1%% stream A

subscriber termnal .50 is connected o the ggbl‘igé: hone, net wor k PSTN
foh, 44

through a t&PERRBARIPR HFansdissioRoGRaPRCE {Rcy ne 70 is
connected to the, tel ephone |ine Lns through the subscriber, term nal 50, and
a tel evi si oﬁegﬁvi‘@”&%rﬁﬁ?ﬁd&?sﬁo%&“?&bsﬁr?ﬁ%‘ir%rﬁﬁfn%ﬂe sH9HERd cabl e

t el evi sion stﬁition,40 hascin detail, for exgnﬁgle a structure shown in a

bl ock di agr XFLEVipign hEoadcast sap pe gaowed Vhtheuh;inteptignalyg

tel evision broadcast signal va is supjecied to band restriction to generate

a signal of dteﬂ‘é‘ngaﬁﬁ ?o'i?‘ﬂ?% e-ﬁg%lt'i: FRRY %a%’gﬁ tdgtgé'ﬁ i on broadcast

t hrough a ban ass fiJter 41 nd thereafter is._sent to a nt hesi s

irout 403 Lo tiian, botacht Hinae L dea s TRRERRSED oRF (RET 19N 402 i s

provi ded w th a.tagg information library system412 . The tape information
E‘lﬁﬁe&i’é‘ &fp

library sys rises a tape container rack 412L, a plurality of

pl ayers VIRa to VIRd, a transferring mechani smergﬁnot shown in_the figure)
for taking out a desithd$ embedimentqpbnihen4hdHZHd5c6RRBNREr rack and for

hargi ng i n f th | rs. VRT R i i r r
icnat gle gblotletfo a ig%ggn arEd %OE t%yeegosing- ovEr? dy.-grigaistxgafnslmsisségo%t uct ur ed

data, the transmission capacity is allocated dynamically
to the demand urgency classes dependently on the actual
traffic condition of respective time zones in a day in order
to use efficiently the transmission capacity.

For example, in prime time zone, the capacity is

allocated as described hereinunder.



enbodi ment, but in this second enbodi nent, two players VIR are Rrow
each channel, that is, total four players VIRa, VTRb, VRTc, and%\gﬁweﬂm?'
provided, the facility is sinplified in conparison with the tape
information library system of the above-nentioned cable tel evision station
AE having the digital facility. The station side controller 405 controls
the selection of a channel out of themggxo channel s and deci des the

54

sel ection I u Qﬁ 1% ; i £ chy d controlling
swi tch ci rglfjrlais f%&gﬁ %f%s“lh gl %ﬁ% dat a%lig?ﬁgﬁi\gpécﬁa\gge%\j\j tches 413 and
so modul at dePeRionES, B lahy AHARRC STh Sibesd K Aol o0 't 1S
Frequency. cHRERESRE Shoc e AR A ARRABIAL L Channel shown in Fig.
16. The output signal of the fre n conversion circuits 417 and 418 is
suppl i ed to&aﬁ@mﬁ%ﬁ?’ﬁe‘a g":&a?ﬁhi geingtsﬁﬁ%sﬁé-mei%ntrol data Vc from
the station side gontroller 4Q5 is supplied to a SK ;nodul ation circuit
419 and nodul at edfn_t%’e‘ff_”fﬁ‘etqéé'ﬁ‘(?y-z%ﬁv‘gél?%aé t’étg"‘a‘wa"'1 PERSF 8F°the band for
CoL L oot ol Db e S U P AR LA PEEREE"Y L g o
demand data_sent from a subscriber term nal through the tel ephone lines L1
to Ln is tak®%®in the station side controller 405 t hrough nodul ators 421 to

42n. The goi ng-dpwn control. data Vc.is, generated ed on the goi ng-up
Gomand dat SEreRB AR P Aatees ot a8 SLERE/BRe OF 3 Gummelg g t e
subscriber termpal,, data for identifying the requested program and
request ti nBranETLASIQR; th Boelassi frmanter &7 P%fésr/.rs%tz, c‘éa‘g\?&gcri ber terninal
has a structure, for exanple, shown in det'ay%ﬁ#n a_ bl ock di a%ram of Fig.

18. The goi FEAIBIFFIORGRC-FlasH demandpads 41 b Paeh i 0aFaAeb%it or 60 s
supplied to _band,pass filters 502 and 503 throu a i_nput termnal 501. The
band pass f?ﬁ"@?"”%)‘?nh%% Dyclpsss 53%%&?:5%‘?8 §n’a% &di evi si on broadcast

si gnal frequency nd shown, in Fjqg. 16, the anal 13 .OEC 2002 53

tel evi si on si gnal l‘%gbt"ﬁi ﬁ‘é’ﬂsi“#?ﬁﬁc{ ﬁ:é‘a%:aﬁ‘ﬁngaggm??é?eﬁo%d’f‘ € supplied to a
frequency conversion circuit go The channgl sel ection control signal

cor r espondi RECFEAHRATH Hfestede 1R BRLUBH IS oMY RESIZA™: A& user interface
530 f the t i pal trall 520 | lied to the f

convei gimon g?‘?géﬁggﬁg:%g%{]&tar%rg?f&?'b‘tss B;gg‘g’&[ﬁg’?“’ﬁ%@@ﬁﬁgﬁﬁ%ﬁysi gnal

sel ected by.a user is copverted b){ t he fref}lfjen]% cConveesi 3n circuit 504 to
2 signal of 1§ PLLOGRREY AR G AREMLAEI0BNEA At HE SR B-60888quent anal og

t el evi si dyl af i ' it 505,.Th t put . si | .ft the f

Conver oi on CEPBOHE b FTREr SR SEABERLG RIRSSANE ek & BoALLSR Sfour ari on

circuit 505, ang }ge tel evigion signal of the abovenentioned sel ected
anal og t el e?PsPBRTbr BRI Hr%gr am channel is denodul ated. The denodul at ed

Lol evrsion st anal s, SHEBAAPS, o STNSULA (b 1ials BOLLALSUR, 2 Sur Ll
B e A6 220k SOFBLY 82 T 2T ShhShe Bk RMalOT,0 0eVi o 25
prime time.
On the other hand, it is considered that a few demands
for digital television broadcast programs is requested in
the midnight time zone and the number of broadcast programs
may be not many, the number of transmission channels for
digital television broadcast is reduced by one channel

comparing with the number in prime time zone. It is



The goi ng-down control data and going-down digital information data are
obt ai ned fromthe band pass filter 503. The goi ng-down control qngjgg: 2002
converted by a frequency conversion circuit 512 to a signal of a whi ch
can be denodul ated by the subsequent QPSK denodul ati on ~ 3 ~c Zooz 54
circuit 513, then supplied to a QPSK denodul ation circuit 513 and
denodul at ed. The denodul ated control data is supplied to a de-nultiplexing
circuit 514, and only the control data4%f the channel given to the demand
subscri beFortdgred Y% Re feYREr SPmandMafof reifth @O RMalScont rol | er 520
is taken out, and supplied to the term nal coptroller 520. The term nal
control | eFe89ested &p @ Ridghtohipgropsithan Ly peEdmGfdfMRcANsve control data
is addressed to the demand subscrjber term nal, based on the user ID

i ncl uded FReRhEN® WA @4t shapREls fLQhH S TARFMIGH 1At hoi R-HRfi%essed to the
demand subscriber termnal, the termnal controller 520 anal yzes the
control dang Bnelass ciemandst ishaedysed. ndndi BeeRl Pransfmd®sipn t r ansni ssion
tinme, and transm ssion channel amhich channel out of the digital data

t r ansm ssFapashty dadsyoraighasngltaye ahloeated & Gralass demands pband pass
filter 503 is supplied to a frequency conversion circuit 508. In the

f r equency sedihaly Grokaas denandswbichhaye bren accepted previousty t he
transm ssi on channel found by anal yzi ng the above-nentioned control data is
convert edaxre srapgnitted. a frequency which can be denodul ated by a

hext ernal QAM denodul at or 504 based on the control signal fromthe term nal
control |l er 520. Arthexsgpdet ofi yhal atlesatinn fafeduranspissmorr si on circuit 50B
(~3 ) is supplied to the hexternal QAM denodul ation circuit 509 and

denodul at egpacity3foECt e 0go BEytdawnddthgdfladt Sdapsphesion dalgpl ied to a data
streaner device 510 and tenporarily stored. The term nal controller 520

out put s a 3ldgoased: aprresunided heckduiakpwddspebgwanin Fige Lhe data
streaner device 510 in response to the regeneration request input including
t he progrdm Figt Hriloughetdhsaissa repredents §he vime handstdre axfie dat a
streaner device 510 reads and regenerates the digital information specified
by the proff @ndibaget represepts arhe yalstasradd.onnfodr A&t chanhel r esponse to the
regenerati on conmand. The read digital information is subjected to error
correcti orrafestida foocébei dggivah trapawmiisaiginedasiaen si gnal decodi ng
circuit 511, converted to an analog television signal, and supplied to the
switch circuit 586.afm shitepreienhs & 566ei point tacharkrsiraltdont 0 t he anal og
denodul ation circuit side for anal og tel evision broadcast receiving channel
sel ecti on @f a distaidiugiioal trehemiss on siegrestdevomiangd ,candudt 511 side for
viewing the tenporarily stored program dependently on thesw tching signal
fromthe teeetien envdosed by 828echangkporepresentse aypyograput t hrough t he
user interface 530, the user can view the respective prograns in the

t el evi si on"Ronhusad¢ast "t hepresenits thentnansmwiossiomeapaektndloontrol | er
520 generates a demand signal as a going-up data in response to a demand

i nput for didital delevimion byoadcagtant'reabugime it ©sed."

represents the transmission capacity for real time
transmission of A~class demands, "little delay V. O. D"
represents the transmission capacity for digital
information transmission of B-class demands, and "much
delay V. 0. D" represents the transmission capacity for
digital information transmission of C-class demands like
the above-mentioned Fig. 2.

As shown in Fig. 11, no transmission capacity is



13 DEC ?.00Z 56 interface 530. The demand signal includes the sgrDEtozm?
of the demanded program and request tinme information of the qu n -
t he demanded programas it so includes in the above-nentioned enbodi nent.

If the same plurality of conpression nethods as used for digital

transm ssion of video signal transmtted fromthe cable television station
side is provided and a user can selectyihe conpression nethod dependently

on the demangdedatsd gortiradBmaBE i6f6EISJI A skasemdtidLIn pirife tiike .denmand
signal includes the transm ssion format such as data conpression ratio. The

demand si gfglk A1L08tded CHAYRRNBEF r&gI M ied vi.s orogul aEgflsmyta iypdul ator 521,
and sent out to the tel ephone line Lnms connected to the public tel ephone

net wor k t hiaugh i PEREPOALe €81 d&hattl) hhd R8¢ a A J&I@RIOREnHd) | s _connect ed
to NCU 522 through the tel ephone term nal 524, and the tel ephone 70 is used

as It i's Usadeusuabyay ) bNCSAGAMARRDLLRTENL UG 8RLG HRbei Sion

station 40 is acceptable of only transm ssion request for  delay allowable

demands oor &apandlRen 18oRs i 383 £8deCeHaiRs1derANIE hilshiigs Alipve- ment i oned

first enbodiment. Modre in de , real tinme transm ssion an gital

tel evision diqeagdeasde HrdgRah EAN Yo/ Bflorkup Ul NP ERBhLRTSL{GS SSI on 1S
realized only wth adding sone additional facility to the existing cable
tel evi si on (gyst id4 ' [ when et igputs a demand
to the subscri bgy]{lgfr#ﬂntatﬁ,e %E%&ﬁ%f@lﬁgggn%or equestqn%h%rrg' d91[1) ~ ~C 2002

o7 | ntormmig.oRihLel be B INYL A /AR ARIRIMs Bon YR RIS Ieddd L | € del ay or

C-cl ass demand al | owa of a del'ay o rom a f day to one day. Upon

receiving the denpndid ShiEneins AHSN ol RlibhRbebeanone notwork

PSTN, the cable evi sion Station ns a transmssion plan so as to

Lransi t SuaaeRsleudl Yo AAHAPLEY a0 9TAMD ,{ ahlndleraithiagld ghass . I

detail, if ere I's a free chann I n the"gol ng- gl I nformation
dat a band, t | Si hQn 1 r LS3Lon plan so
as to transén‘ilﬁq‘stgﬁ'teelt%grrglﬁ?él%é rod’ri%%ts?gf %ége |%%t oaﬁ?tes g&@@%?‘lﬁ%er t erm nal

by way of thedyf %?LJ.BQQ%E‘&& dQRQﬂé%%Hgo%iﬁglgfél{:ﬂé ﬁ{&ﬁ?ﬂ&g%m plan, the

cable television station tra previco y a goin wn I nformation

ncl uding thshd IR RSUaLEG 5 CHIEPt AN 38 henbgabeal Lanalg Led, Lhe

channel to or the“transm’ssi on, ng- down control data

including t ?ﬁﬁnﬂgﬁ! [ 4] tQ.t i ber term nal Which
transnittedé e ené'd.E$Egeéﬁbg%égiﬁgg%%%ﬁﬁlﬁagggggggééires the control

dat a addres§£?&%£% demand subscriber termnal, and is infornmed of
previ ously g tTne to be transmitted, channel to be used for the

transm ssi o iy b SS. A A isYin
Vo tor i g LRerts el A E2aRlnd 040 o ANe-RaBRAIBH COURGARRUNTY: e
t erm nal SOIéE&gée/essj_mq]di gital information data transmtted with a

Fig. 12 is a flow chart of routine for generation
and transmission of demand signals of video on-demand at
a subscriber terminal.

Upon receiving a command input for sending a
distribution transmission request form a user through the
user interface in the subscriber terminal ms, the
processing routine shown in Fig. 12 starts. In detail,
a operational input of a user is received in the step S1,

what class is specified as request time information is



13 DEC 2002 58 address to the demand subscriber term nal 50 thqugg@gneﬁnﬂz
above-nenti oned band pass filter 503, frequency conversion circu , and
hext ernal QAM denodul ation circuit 509, and stores the received digital
information data in the data streaner device 510. When the user input at an
arbitrary tine a regeneration request for the selected specified program
out of tenporarily stored prograns thrugh the user interface 530, the

term nal coaggéed harcH?Ret€Be8p 32l UL hatlddfudstEl i ff o khiex Sheci fi ed
programto the data streaner device 510. The data streaner device 510 reads

and regenej gt Rscidis SReeh! LRE PFOEAProce@dBORs i sihp 5aaNeration
command, and supplies the television signal to the television through the

out put t ef L 8ghs dinhnd &lighd s URfleratRay B RRIAHIRIY 1 4ita floscr i bed

herei n above, I n the case ond enbodi nent, time

transnissigg géngo£0na&gqgﬁﬁﬁgg%pqihgtEgdgﬁtkgg g{eﬁzﬁéfge scal e system

such as video server 1s n ssary, the video on-denmand systemis

realized with a rgl ativ I L sd V. : dingi i mat i on data

can be transm ttexg \;%\nhltehgg)saéggyhé‘*‘?i%?fe%lcﬁf{]ﬁﬁgb?hgg%?ng%ﬁe such as

m dni ght r LC L Sdd\T u h aggm Ssion band can be used
9 ""QQQKL aaf:ﬁé p]:é%énﬁ ﬁ?@éﬁﬂ 3 %ng Fgfaé 8211 trve

efficiently. enmand” si to t visfon station through the
public tel : t re gl d. i 7 DE nnecessary to
provi de ex??%8??$§§%¥§ér%% *ﬁ%ég4¥§;%§§ ﬁgfﬁg{déﬁggg?ﬁgéaggﬁfg i nvest ment

for this p%&Bﬂ%ﬁikégBRtrJ&CSEW trdDEmAOPL 5 Ab Qo Pl o BlishRUENTI ON o the

i
vi deo on-demand System’is descri eﬁgﬂereln é?ore,q%omeve%?s(%e pr esent

et o1 G308 3L b © B R0 o AR M e B0 o1

two-way informati ran SSIon's _ rirous information
oL SoPon g SAgAT e G RR BLELRRRL LS PSR ek 1
ot oot oy bahda A5 LARANED 3 HpAien LR Al ] 2 vl
net wor k re%ﬂﬁ&é@%,i%nﬁsﬁgg85£i8i§¥§|§% geﬁ%&é@%ﬁ,zg%% tn8%emand
signal is sent to the going-up line Cu in the step S6.
The distribution transmission request demand signal
includes a user ID for identifying the subscriber terminal
and a program identifying data for identifying a desired
video program as described hereinbefore.
[Receiving processing of distribution transmission
request demand)
Fig. 13 is a flow chart of processing routine for
receiving a demand signal from a subscriber terminal in
the HE controller 24 of the cable television station HE.
Upon receiving the demand signal sent from a
subscriber terminal through the going-up line Cu, the

transmission request receiving analysis means 5 of the

cable television station HE transfers the request time



WHAT IS CLAIMED IS: 1. A two-way information transm ssion systegn.sr [ %02
with an information distribution transm ssion center and a pluralvwt

subscriber term nals connected to an information distribution transn ssion
center through going-up lines and goi ng-down |lines, in which said
subscriber term nal requests an information to said information
distribution transm ssion center throujh said going-up line, and said

I nformat i ofh fliralatiibut LA61EdENSIA Wi dem@aRtics ifhanstd tehd he request ed
information in response to the request for the transm ssion; said

i nf or mat i iy fisnlilsishohi paks Bl HeSnb o, Grid erahsyeh§; tife useRsSHb SSi on _
pl anni ng nmeans for planning a transm ssion plan to transmt the information

based on aghd Hrdgrah eBedt SEyiMytdaAn torRRE SAFOPmALHYERSt fromsaid
subscriber termnal, transm ssion inplenentation nmeans for inplenenting the

transm ssiof, finis¥idn’ eBHESEEdnddH{ LI IsRREOBIEY, On the transm ssion plan
pl anned by said transm ssion planning neans, and goi ng-down control data

sendi ng means [ o il it o401 RNNG eIl iyl dhao an

i nformati on involving t transni ssi on enmentati o an planned by said

LT Bl dBY SIS SheOPERds, L UEcaUp VELSR qupBahel ) senl
of A-class, B-class, or C-class is included in the request
time information included in the demand signal (the step

! S12). If the request time information is A-class which
requests real time transmission, then the transmission
planning means 4 looks for a free going-down line
transmission channel assigned to “for real time V. O. D"
shown in Fig. 11, and if the transmission planning means
4 finds a free channel, then the free channel is decided
to be a real time transmission channel (the step S13).

Upon receiving this decision, the information
transmission control means 3 informs of the real time
transmission channel to the subscriber who sent the demand
(the step S14), and extracts the video program specified
by the program identifying data from the digital source
1, and performs the real time transmission (the step S15).

when, the digital transmission data is fetched from
the video server 21 and transmitted by way of the channel
of the above-mentioned “for real time V. O. D".

If the request time information judged in the step

812 is B-class and is the transmission request which allows



13 EC 202 61 inplenentation neans inplenents the transm ssion,

subscri ber term nal having; distribution transm ssion request sa%ﬁmﬁm
for sending said information distribution transm ssion request including at
| east information for identifying the demand subscriber term nal,
information for identifying said requested information, and information
relating to urgency of said requested i3 formation, nenory neans,

transm ssi gn pLefe 'RORlY] AhedBRL YR T OEEN DT fHin MY RRah! 7 {BG LT sal d

transm ssi on plan based ‘on sai d goi ng-do 0 om sai d

| nf or mat | 0gofl S LRULL A EASHIEHR 45165l hERRETRIIQN BEaul si tion means

for acquiring ormati on trans om sal ormation

di stributi S, SS ON. t er .ha n id t sm ssi.on plan and
storing itgg%gggpd%rrérr%ry”?re%;l ’, l\t}h?% ?ﬁFggﬁgfi%ﬁg\A&é%&adceqsuiar ed by said
transm ssi lan iying anal ysi s ans...apd readi neans for readin
the infor n&??gﬁmf‘?%%\ggﬁH“%e%raysy%@aﬁg:%“ffnifhgytva%gqith‘? g}r?ﬁi on °
transm ssi Oﬂl sxs;eggﬁs cJ ai in claiml, wherein the information relating
to the urg&HEY"s 8 PRt i nformation included in said informtion
di stribution trangn ssion r.eqguest ecifies any one of a plLurality of
urgency cl asses %%%rmmsgignd’ig@%?%?%ﬁ M8 deéﬁﬁy %/i nme from
the distrihution transm SSion regue to the.,inplenmentatiqon of the

i stri but | GFe PRI B DB RE Gtk E)e SrFaPRB AP SeR ¢ F TP SERE5 AP or mat | on
use, and saiég‘tran m ESi on gl anni n(g neans .deter m;nei a {5r ansmssion tine
based on t &1t SR fPENerBrnt RS AR YELE) TEERLE FRcFRBed in said
information djstrihution trapsnission request. 3. The two-way. information
transni ssi o on. EERRPRLES 190 (TONGROL MSABeRn EHTFRSTHOFRRL i on
distribution transm.,ssion center transmts in real time in response to said
cl ass speci‘ﬁﬁ"ﬁé“’i%ﬁrﬁ&?ﬂﬂlﬂﬁi’Eﬁa’ﬁ%cﬂf&ltyszq Lranspife€ieRsi on, and
transmts in a free_channel avajl ab time, zone_ip response to said class
ot Tyt g ora Lo s et ian, Cufluded Eninmadnans & fohat BRaesHomand sui d
subscri ber term nal provides i diately said acquired i nformation for
using Wt ho‘i‘ﬁ“ﬁ&3?‘6555%%aiﬁ&eéeg?m%g’fgsgf*@é% SIESFBFREE £8 t he cl ass
speci fying infornmation Wich requests imedi ate transm ssion included in

t he i nf or mat M EEAHRY 5ﬁ'aPF§ﬁ§ﬁ?‘8§i‘6?f"?re%u&etan§eﬁt‘ by the demand

subscri ber term naL. 4. The two-way informgation transm ssign system as
The information transmission control means 3

transmits previously the free channel, transmission time
(starting time and ending time), transmission format (4
M bits/sec transmission rate or 45 M bits/sec transmission
rate), and random access information to the subscriber who
sent the demand and is specified by the user ID as the
going-down information having the user ID header
information (the step S18), when the time comes to the
transmission time (the step S819), the information
transmission control means 3 extracts the specified video
program based on the program identifying data included in
the transmission request demand and transmission format

from the video server 21 in the case of the transmission



claimed in claiml1, wherein said transm ssion inplenentation neans
transmits the information after data conpression, and is capabl‘]esopEC 2002
changi ng the data conpression nethod correspondingly to the type o ~ 3
DEC ~~~~ -63 information to be transmtted. 5. The two-way information
transm ssion systemas clainmed in claim4, wherein at | east any one of said
data conpression methods used by said tgansnission i npl enentation neans is
a method whi Gl Gan Wé‘?ﬁé’)ée 3l OF FBY, 1+HE @ER@ fﬁ?&aﬂniﬂ%ne&iﬁé‘?y.data .
transm ssi on speed of e 1nfornetion regeherated 1nreal tine’in said
subscri ber rngl, .an al d r f; | crib erm na
stores the s&%ftglpng#i 6?1‘ gt[xéacﬁegﬁo'%&é\gg‘?ﬂgisg\ﬁgﬁ%g_ a/ggéi(lr;] ofgm i on
transm ssiqn,system as,clainmed . in.glai.mil, . wherei,n said nmenory neans is a
recordi ng 3@§Fége5hda88n%$?%iﬂ§9§ 6&U§§PFt§t8P ggééfding devi ces disposed in
paral |l el using recording nedia of tape type recording nedi sheet type
recordi ng medi umfﬁgﬂa %?srteﬁb?ﬁilﬁ%%ﬂ%l%&ﬁp H &?“F%B‘é“?&t:%} 8fng medi um
and sem condugtor penpry, and . said infornmati on_acqui siti on nmeans records
The ©f or miTRse: LF de 4ESF Saderthay Le s CLaNEULERLP GRAERB ol ur al | 1y of
recordi ng devj ces dependent | n.the volunme of the informatiqn to be stored
Lt he de v mich dahas aive Baly day P ety - s APamIeam | on

transm ssion in which a subsc¢riber terninal requests an ipformation

i stributi PLATATSHAEaRG AL SLRFR THF of S CRANSEY B5PRORBEr anem ssi on
center through a going-up line, and said infqrmation distribution

transni ssi o ¥Hift 1iL"?‘a’f’IEi“r‘i‘t‘%f thesgpprg AN g&“@ngg?ﬁﬂﬁi§tgd % ormation in
response to the distribution transnifsion re uest,‘including successi ve
steps t hat ;™R AAYs¥ri Rer DY eFRPTRI 1R - it § ASSIEREOACITREr i but i on
transm ssion, request ;including at least information, for ,identifying the
demand subsRigBight Limezone; gndrdREidns PoFTRREPLFFIOH S iMS 80 Auest ed
information and information relating_ to the %&%Ency of said_requested

i nf or mat i ontO sEYIPFHtobYafaInofi Ehei Bres TPANRES it RS GrePeStdd -pl ans t he
transm ssion schedule of the information to be transmtted based on the

i nfor mati on di st rFBERt dha FErRFMES ign PLATRINT MEGRSs4 iR EOTBE FhDer

terminal, and transmt it to the subscriber term nal which, requested said

i nf or mat i onTAPEEHAPRELKP PRAREA §CF Sher BERRIT LG AN FRAPERLEE LU hs i ssi on
schedul e information in the goi,ng-down control data priqr to the

transni ssi o 1Bf- t #d ARGV S TeRtienegnanahys +pr 83kt s£2 iR ssion of said
requested infaormati on according to said transm ssion_schedule, and said
subscri ber ABFATMAFIOR transmission SanBTe} MeARs s} onFPrEhely FBReiving and
anal yzi ng said going-down control data fromsaid information distribution
transmi ssi of*@BAREFS Lo RALNG, BepRF of AR HESS Ihe trABERLFBAPR A d
information distribution transm_ssiaqn, center based on the acguired

transni ssi ofOpPak infogmpasipp included ianthe demand sidnaland rapgemcapacity,

and provides said informatjon read fromsaid rmrg nmeans for using.
access information, and gives the analysis result to the

information transmission control means 3.

The information transmission control means 3
transmits previously the free channel, transmission time
(starting time and ending time), transmission format (4
M bits/sec transmission rate or 45 M bits/sec transmission
rate), and random access information to the subscriber who
sent the demand and is specified by the user ID as the

going-down control data having the user ID header



~ 3 aEC zo02 65 8. The nethod of two-way information transm ssi0 gt 2
claimed claim7, wherein said information distribution transm s %o Gn?gg
transmits in real time in response to the urgency relating informtion,

whi ch requests i medi ate transm ssion, of said requested information
included in the information distribution transm ssion request fromsaid
subscri ber termnal, and transmts in free channel available tinme zone in

response §oe Sk \HrOPRRY dtelph 189, Rk ﬁ@dltﬁe e kopleko¥s thae del ay of
transm ssion, and said subscriber termnal provides i mediately said

acquired § pf o fatd o ft%euitﬂg BELhogg y eqiedisngoratabd ecording device

in response to the urgency relating i nf'ormation, which requests i mredi ate

transm ssi phin off s S HcHRIHEP hed ns™ %ms?ete eewhgae@ﬂed Algdol nfor mati on

di stribution transm ssion request sent nd subscriber termnal.

9. The ”EEP&? @{5 HadBa Gy rth]@f}[g cggién?rid%ﬁﬂf ﬁ 'd%"caainﬁ!cljé‘&é@‘l nclaim7,

wherein t rmation to the ur sal d requested
i nformati Phe |&cé qsél% sgbg}légéo& cpgngl ﬁ%é??ﬂié? tSSI on request
speci fies any one O asses eren ay time froma

di st i but {op, Logos 53 geg{,eegtnﬁg gpéncage'o%negga{% il fas 551 on

dependhng genc K on use e conmuni ?tlon Cﬁparlty
of said “2ekd ot N G 3oy R SraFa B Sn O R IRE R Of Tooruey
i nf I

capaci ty SESFBRCEE (D At %s?f.”?%%?%%%@ R ke P a5 T ne zone
and day OL%EQ?sggekanc}]tréAr\ g}t#scrang{__ ﬁéré;laelfzt@r ovided with a information

di stributi ransm ssion ¢ &r ‘of subscriber termnals
connect ed i pnfor tlon di s |but| | t hrough
goi ng- up |[F‘§S§i3ﬁ'ag s&}m %# On?'%ovm a{nsazilﬁdegaﬁglgigl{%r ter m nal
requests an |nfornat|on sai.d | tion distribution transm ssion
center th%&ﬁﬁhlga?ds'é%"f?@ﬂﬂapr sai d information distribution
transm ssi on ce éransmt the r (sé ngI‘rYB.tIO{_l |£| response to the
request for the tlrgan i &8i 8n? %‘éc‘FP |ab8F Fgfﬁf‘ﬂgl B2 d plurality of
subscri ber, 467003l 5 oK) 09, L1 B L APTb 8 9u58AKESE Sending

terminal receives a going-down control data and
transmission digital data.

The subscriber terminal receives a control data of
the transmission plan addressed to the demand subscriber
terminal referring to the user ID in the going-down control
data from the going-down line Cd (the step S21), analyzes
it .(the step S22), and judges whether it requires the
immediate real time transmission referring to the analysis
result (the step S23). The judgment may be based on, for
example, no inclusion of transmission time data in the
going-down control data. Alternately, a class
information or flag which indicates whether it requires

the real time transmission or does not is included in the



sending an information distribution transnission request ind §d)ECap0f2ast

information for identifying the demand subscriber termnal, i1nformation for

identifying an information requested for transmi ssion, and information

relating to the urgency of said requested information, a nmenory neans,

transm ssion plan receiving analysis neans for being informed of the

transm ssion plan of information to  BD~G?. A2 67 be transnmtted planned
m

by said information distripution tr SSj on center based on said
Tht or mmt | oROHIGTITBLEPERECT iRy AT RRlsBenE A be RS Do
referring ot ecoq_}rol data%ent froms!?i)‘ﬂlinforrration di stribution

transni ssi BRSNS HASFa PORTIRELPRQ 4ans for acquiring the
information transnitted fromsaid i%rnation i stribution transm ssion

center and stor et the PUdgmEnkerfAYl D258 AR S HANBAYBLE (S ssion pl an

Whi ch said transnj ssion plan receiving anal ysis_neans acquired, and reading
means for Fé‘édﬁ\ﬁl tHeg ﬁ—F&Pﬁﬂ%F%ﬁ%r o %&%ﬁﬂ&r?oﬁ’éﬁﬂgf@ B A AF. Ar. AYU
2. AAl . AYhF. Ah. A

L. A 3r. Al L2gAR{5es thesinfgymatiqn afthe tpanapisggomghapnel, And\F AS| . AA. AY

CAF.A3.A{.A AY.AF. A{R A 3. A . A .AI.A S5 . AF3E.Al. A AY. A AFl .A3.A Y. A
Y. A2. AYh3. APEPAYes 2 Seleir sdgnal, far converting the going-down

ALY A9l AL EA@ Aal | A#H'] “w~{ upj e [\%ca] c, a] cRa] cal] ca] cal] ca] cal] ca] c
aU] ca] caU] &dpdtel cananissica fatd bg) EE3ReMiEsiqn chaanpd %9 cau ca] ca] c(
a~

a data having a frequency band which can be demodulated
to the frequency conversion circuit 308, switches the
switch circuit 318 so as to select 4 M bits/sec data from
the de-multiplexing circuit 317, and switches the switch
circuit 315 so as to select the television signal from the
digital television decoding circuit 319 to supply it to
a television through the output terminal 316 (the step
S24).

If the judgment result in the step S23 does not show
an immediate real time transmission, then the terminal
controller 320 recognizes -the transmission time,
transmission channel, transmission format, and random
access information based on the analysis result of the
above-mentioned going-down control data, and prepares for
receiving (the step S25). The terminal controller 320
waits for the transmission time of the transmission
information (the step S26), and when the time comes to the
transmission time, the terminal controller 320 supplies

a select signal for converting the going-down digital
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High fee may be applied to the request for low rate
format transmission in real time, on the other hand, low
fee may be applied to the request for high speed rate because
the transmission time is short.
As described herein above, the receiving processing
of the transmission information is performed in a
subscriber terminal. The television signal received in
real time transmission is supplied to a television without
storing in the temporary memory device. Therefore, a user
can view the programwith a slight delay from the demanding.
On the other hand, the video data stored in the
temporary memory device 330 is regenerated at the arbitrary
time and provided to the subscriber in response to a
regeneration request from the subscriber through the user
interface 321. 1In detail, the subscriber inputs a
regeneration request of the program which was transmitted

with a delay through the user interface 321, the terminal

controller 320 receives the regeneration request, and
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Upon receiving the regeneration command, the
temporary memory device reads the corresponding digital
video data of the program, and supplies it to the digital
television decoding circuit 319 through the switch circuit
318. In this case, the rate of the read digital data is
4 M bits/sec. The video signal from the decoding circuit
319 is supplied to a television through the output terminal
316, and provided to the user.
For the case that a plurality of video programs is
registered in the temporary memory device due to a
plurality of demands, the terminal controller 320 of a
subscriber terminal ms is provided with a function to
display the menu of accumulated video programs, the user
can select and view any program from the menu.
In this embodiment, a program stored in the
temporary memory device 330 is once regenerated in response
to a regeneration request by the user, then the program
is erased from the corresponding temporary memory device
in response to an erasing command from the terminal
controller 320 to prevent the program information from
being copied illegally.
In the first embodiment described herein above, a

user can demand not only the immediate real time

transmission but also thedelayed transmission, therefore,
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The above-mentioned demand-delayed view system
favors the demand for immediate real time transmission in
prime time to decrease. Many types of demand are available
dependent on the urgency classes, therefore, for example,
it is possible to apply the lower fee to the demand allowable
of delayed transmission than that to the demand for
immediate real time transmission, such fee system favors
the demand in prime time to decrease.

Such suppressed generation of the immediate real
time transmission in prime time allows the cable television
station to be provided with a smaller scale facility in
comparison with the conventional cable television station
which transmits programs only in real time.

Transmission capacity of going-down digital
transmission data is allocated to an independent plurality
of transmission channels depending on the information
relating to the urgent class in the demand and many channels
are allocated to the immediate real time transmission in
prime time, on the other hand, many channels are allocated
to the delayed transmission in midnight, such change of

allocation depending on the time zone allows the
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transmission capacity to be ngd efficiently.

In the above-mentioned embodiment, high speed
transmission is possible for delayed transmission in
comparison with real time transmission, and the time
required for transmission of one program is shortened in
comparison with the conventional method, in this aspect
also, the transmission capacity is used efficiently.

In the above-mentioned first embodiment, allocation
of the number of transmission channels depending on the
information relating to the urgehcy class of the demand
is changed in the time zone in a day, but the allocation
may be changed dependently on days in a week, or may be
changed in combination of time zone and week.

In the above-mentioned embodiment, the allocation
of transmission channels depending on the information
relating to the urgency class of the demand is changed
within only the transmission capacity of the going-down
digital information data, but, because the audience rate
of analog television broadcast decreases, the transmission
band of analog television broadcast is reduced and the
reduced transmission band is used as the transmission band
of digital information data.

In this case, a program table including channel
assignment different between prime time and midnight is
prepared for analog television broadcast, and this program

table is transmitted to subscribers previously to inform
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the change of program channel ;ggending on the time zone.

A plurality of data compression systems of digital
transmission data is provided in the cable television
station, for example, depending on requested degree of
resolution, and any one of data compression systems may
be selected by way of the demand from a subscriber terminal.
In this case, a plurality of decoders are provided in a
subscriber terminal depending on the above-mentioned
plurality of data compression systems, the information
including compression system information in the going-
down control data from the television station is sent to
the subscriber terminal, and the decoder is switched
dependently on the compression system information.

In the above-mentioned embodiment, B-class demand
is stored necessarily in the temporary memory means, but
because it is possible to display the transmission time
sent from the station on a display of a subscriber terminal
and to inform it to a user, a mode for specifying real time
transmission regeneration for B-class demand without
storing in the temporary memory means may be provided.

Further in the above-mentioned embodiment, the
temporary memory means is selected based on the
transmission format and random access relating information
in the going-down control data in a subscriber terminal,
but alternately a demand signal sent from a subscriber

terminal is stored in the subscriber terminal, and the
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transmission data depending on the stored demand signal.
In this case, an identification data ID for identifying
the demand signal may be added in the demand signal to judge
the demand. In this case, the information relating to
transmission format and random access is not necessarily
included in the going-down control data.
[Second embodiment]

The second embodiment shows an example in which an
existing CATV cable network is used. In a conventional
CATV cable network, a cable television station is connected
to a plurality of subscriber terminals by way of coaxial
cable, and provides mainly analog television broadcast to
each subscriber terminal by way of coaxial cable.

In the second embodiment, a facility for
transmission of digital data such as video data is added
to a cable television station without change of the
conventional transmission line facility using coaxial
cable, and a receiving unit for receiving digital data
provided with a large capacity temporary memory device is
added to a subscriber terminal. The public phone network
is used as the going-up line for transmission of digital
data demand.

Fig. 15 shows the whole network structure of the

embodiment. In a cable television station 40, an analog

television broadcast signal Va from the above-mentioned
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analog television broadcast facility 401 and digital data

Vb such as digital video data from the digital transmission
data transmission facility 402 are synthesized to generate
a frequency multiplexed signal, and sent to the coaxial
cable CB through an amplifier 404.

A plurality of telephone lines L1 to Ln is connected
to the public phone network PSTN, and a station side
controller 405 for receiving demands from subscribers
through the telephone lines L1l to Ln and for sending video
programs corresponding to the demand from the digital data
transmission facility 402.

Also in this embodiment, the station side controller
405 generates a going-down control data Vc including a user
ID for specifying the addressed subscriber terminal which
receives the digital data, program ID, transmission
channel, and transmission time information in order to send
the digital data to the subscriber terminal which
transmitted the demand, supplies it to a éynthesizer 403
to frequency-multiplex the information for transmission
of the going-down control data Ve, and sends it to a
subscriber terminal.

Fig. 16 shows the frequency assignment of frequency
multiplexed signal for transmitting in the coaxial cable
CB, 50 MHz to 450 MHz frequency band is used for analog
television broadcast signals as it is used conventionally.

The frequency band around 500 MHz is used for the going-down
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frequency bands in higher frequency are used for
transmission of the going-down digital data having a
transmission rate of 45 M bits/sec. In other words, two
channels are assigned to digital data.

Subscriber terminals 50 are connected to the coaxial
cable CB through coaxial confluent distributors 60 as it
is so connected in the sectional network in the above-
mentioned embodiment. The coaxial confluent distributor
60 comprises an input buffer amplifier 61 for receiving
information from the coaxial cable CB connected to the
coaxial confluent distributor connected in front, a
distributor 62 for identifying the signal between a signal
to be distributed to the subscriber terminal connected to
the coaxial confluent distributor and a signal to be
distributed to subscriber terminals in the down stream,
and an output buffer amplifier 63 for supplying output
signal to subscriber terminals in the down stream.

A subscriber terminal 50 is connected to the public
phone network PSTN through a telephone line Lms as shown
in Fig. 15. A telephone 70 is connected to the telephone
line Lms through the subscriber terminal 50, and a
television 80 is connected to the subscriber terminal 50.

The cable television station 40 has in detail, for

example, a structure shown in a block diagram of Fig. 17.
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band for the above-mentioned analog television broadcast
through a band pass filter 411, and thereafter is sent to
a synthesis circuit 403.

The digital transmission data transmission facility
402 is provided with a tape information library system 412.

The tape information library system 412 comprises a tape
container rack 412L, a plurality of players VTRa to VIRd,
a transferring mechanism (not shown in the figure) for
taking out a desired cassette tape from the tape container
rack and for charging it to any one of the players VRTa
to VIRd as it is so structured in the above-mentioned
embodiment, but in this second embodiment, two players VTR
are provided to each channel, that is, total four players
VIRa, VIRb, VRTC, and VIRd are provided, the facility is
simplified in comparison with the tape information library
system of the above-mentioned cable television station HE
having the digital facility.

The station side controller 405 controls the
selection of a channel out of the two channels and decides
the selection of a player out of the two players by switching
and controlling switch circuits 413 and 414.

Digital data from respective switches 413 and 414

is modulated in hexternal QAM modulation circuits 415 and

416 as it is somodulated in the above-mentioned embodiment,
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417 and 418, and frequency-converted to a signal of the
band for each channel shown in Fig. 16. The output signal
of the frequency conversion circuits 417 and 418 is
supplied to the synthesis circuit 403.
A going-down control data vc from the station side
controller 405 is supplied to a QPSK modulation circuit
419 and modulated, then frequency-converted to a signal
of the band for control data shown in Fig. 16. The output
signal from the frequency conversion circuit 420 is
supplied to the synthesis circuit 403.
A going-up demand data sent from a subscriber
terminal through the telephone lines L1 to Ln is taken in
the station side controller 405 through modulators 421 to
42n. The going-down control data Vc is generated based
on the going-up demand data. The demand data includes a
user ID for identifying the subscriber terminal, data for
identifying the requested program, and request time
information described hereinafter.
Next, a subscriber terminal has a structure, for
example, shown in detail in a block diagram of Fig. 18.
The going-down signal from the coaxial confluent
distributor 60 is supplied to band pass filters 502 and
503 through a input terminal 501. The band pass filter

502 has a pass band of the analog television broadcast

signal frequency band shown in Fig. 16, the analog



10hh 10hh!'e, MLO%h& ()-!, MLO% & ()-!!, MLO% h h& ()-!PdEr S10! $f 109% 1
U& ()-f10% U& ()-f10% U& ()- S10% U& ()-f10% U& () - MLO% 8&00?.
U& () - 40YdEr S10! $f 109%@510% U& () -, ygl0% U& () -, sT10% U& () - g10% U& ) 910%
u&'() 910% U&' () - Y+gdEr S10! $f 109 Y+: 10% U& () - SS) f 10% U& ()- @' y10%

U& () - @/O/aO%U&() @#fIO%U&() @' 10%

53
television signal obtained from the band pass filter 502

is supplied to a frequency conversion circuit 504.

The channel selection control signal corresponding
to the channel selection operation through the user
interface 530 from the terminal controller 520 is supplied
to the frequency conversion circuit 504, and the analog
broadcast program channel signal selected by a user is
converted by the frequency conversion circuit 504 to a
signal of a frequency which can be demodulated by the
subsequent analog television demodulation circuit 505.
The 'output signal from the frequency conversion circuit
504 is supplied to the analog television demodulation
circuit 505, and the television signal of the above-
mentioned selected analog television broadcast program
channel is demodulated. The demodulated television
signal is supplied to an output terminal 507 through a
switch circuit 506. o

A television 70 is connected to the output terminal
507. A user interface 530 comprises a remote controller
and key board device as it so comprises in the above-
mentioned embodiment.

The going-down control data and going-down digital
information data are obtained from the band pass filter
503. The going-down control data is converted by a
frequency conversion circuit 512 to a signal of a band which

can be demodulated by the subsequent QPSK demodulation
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circuit 513, then supplied to a QPSK demodulation circuit

513 and demodulated. The demodulated control data is
supplied to a de-multiplexing circuit 514, and only the
control data of the channel given to the demand subscriber
terminal by the control signal from the terminal controller
520 is taken out, and supplied to the terminal controller
520.

The terminal controller 520 interprets the control
data, judges whether the control data is addressed to the
demand subscriber terminal based on the user ID included
in the control data, and if the control data is addressed
to the demand subscriber terminal, the terminal controller
520 analyzes the control data and informed of the
above-mentioned program ID, transmission time, and
transmission channel (which channel out of the digital data
transmission channels).

The digital information data from the band pass
filter 503 is supplied to a frequency conversion circuit
508. In the frequency conversion circuit 508, only the
information data of the transmission channel found by
analyzing the above-mentioned control data is converted
to a signal of a frequency which can be demodulated by a
hexternal QAM demodulator 504 based on the control signal
from the terminal controller 520. The output signal from
the frequency conversion circuit 508 (#¥3) is supplied to

the hexternal QAM demodulation circuit 509 and demodulated,
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device 510 and temporarily stored.

The terminal controller 520 outputs a regeneration
command including the program ID to the data streamer
device 510 in response to the regeneration request input
including the program ID through the user interface 530
of the user. The data streamer device 510 reads and
regenerates the digital information specified by the
program ID out of temporarily stored information in
response to the regeneration command.

The read digital information is subjected to error
correction decode processing in a digital television
signal decoding circuit 511, converted to an analog
television signal, and supplied to the switch circuit 506.

The switch circuit 506 is switched either to the
analog demodulation circuit side for analog television
broadcast receiving channel selection or to the digital
television signal decoding circuit 511 side for viewing
the temporarily stored program dependently on the-
switching signal from the terminal controller 520 in
response to the user input through the user interface 530,
the user can view the respective programs in the television
connected to the output terminal 507.

The terminal controller 520 generates a demand
signal as a going-~up data in response to a demand input

for a digital information program through the user
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interface 530. The demand signal includes the user ID,

ID of the demanded program, and request time information

of the urgency for the demanded program as it so includes

in the above-mentioned embodiment. If the same plurality

of compression methods as used for digital transmission

of video signal transmitted from the cable television

station side is provided and a user can select the

compression method dependently on the demanded information

and necessary resolution, then the demand signal includes

the transmission format such as data compression ratio.

The demand signal from the subscriber terminal is

modulated by a modulator 521, and sent out to the telephone

line Lms connected to the public telephone network through

NCU (network control unit) 522. A telephone io is

connected to NCU 522 through the telephone terminal 524,

and the telephone 70 is used as it is used usually.

In the second embodiment, the cable television

station 40 is acceptable of only transmission request for

delay allowable demands corresponding to B-class and

C-class demands in the above-mentioned first embodiment.

More in detail, real time transmission and digital

television broadcast are not involved, two~way information

transmission is realized only with adding some additional

facility to the existing cable television system facility.

In this embodiment, when a user inputs a demand to

the subscriber terminal, the user selects a request time
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little delay or C-class demand allowable of a delay of from
a half day to one day.

Upon receiving the demand from the us;ar through the
public telephone network PSTN, the cable television
station 40 plans a transmission plan so as to transmit
successively requested programs if the demand is B-class.
In detail, if there is a free channel in the going-down
digital information data band, the cable television
station 40 plans the transmission plan so as to transmit
the demanded program information to the subscriber
terminal by way of the free channel.

Upon completion of the transmission plan, the cable
television station 40 transmits previously a going-down
information including the time when the requested program
is to be transmitted, the channel to be used for the
transmission, and the going-down control data including
transmission format information to the subscriber terminal
which transmitted the demand.

The subscriber terminal 50 acquires the control data
addressed to the demand subscriber terminal, and is
informed of previously the time to be transmitted, channel
to be used for the transmission, and transmission format,
and prepares for receiving. Monitoring the time for
finding the transmission time, the subscriber terminal 50

receives the digital information data transmitted with a
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above-mentioned band pass filter 503, frequency conversion
circuit 508, and hexternal QAM demodulation circuit 509,
and stores the received digital information data in the
data streamer device 510.

When the user input at an arbitrary time a
regeneration request for the selected specified program
out of temporarily stored programs through the user
interface 530, the terminal controller 520 sends a
regeneration command of the specified program to the data
streamer device 510. The data streamer device 510 reads
and regenerates the specified program in response to the
regeneration command, and supplies the television signal
to the television through the output terminal 507, and the
user can view the program.

As described herein above, in the case of the second
embodiment, the real time transmission is not necessary,
the introduction of a large scale system such as video
server is not necessary, the video on-demand system is
realized with a relatively small investment, the digital
information data can be transmitted with a delay
efficiently during the time zone such as midnight when
traffic is infrequent, thus the transmission band can be
used efficiently.

A demand signal is sent to the television station

through the public telephone network, therefore it is
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going-up data, thus extra investment for this purpose is

not necessary.

The application of this invention to the video

on-demand system is described hereinbefore, however, the

present invention can be applied to not only video system

but also other every two-way information transmission

systems which transmit various information in response to

a demand.

As described hereinbefore, according to the present

invention, the video on-demand system can be realized

without introduction of large scale system such as video

server and with relatively small investment. The

centralization of traffic is mitigated, and the network

resource is used efficiently.
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WHAT IS CLAIMED IS:

1. A two-way information transmission system
provided with an information distribution transmission
center and a plurality of subscriber terminals connected
toaninformationdistribut;ontransmissioncenterthrough
going-up lines and going-down lines, in which said
subscriber terminal requests an information to said
information distribution transmission center through said
going-up line, and said information distribution
transmission center transmits the requested information
in response to the request for the transmission;
said information distribution transmission center having;
a transmission planning means for planning a transmission
plan to transmit the information based on an information
distribution transmission request from said subscriber
terminal,

transmission implementation means for implementing
the transmission of said requested information based on
the transmission plan planned by said transmission
planning means, and

going-down control data sending means for sending
a going-down control data including an information
involving the transmission implementation plan planned by
said transmission implementation means to the subscriber
terminal which sent said information distribution

transmission request before said transmission
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said subscriber terminal having;
distributiontransmissionrequestsendingmeansfor
sending said information distribution transmission
request including at least information for identifying the
demand subscriber terminal, information for identifying
said requested information, and information relating to
urgency of said requested information,
memory means,
transmission plan receiving analysis means for
being informed of said transmission plan based on said
going-downcontroldatafromsaidinformationdistribution
transmission center,
information acquisition means for acquiring the
information transmitted from said information
distribution transmission center based on said
transmission plan and storing it in said memory means,
which information was acquired by said transmission plan
receiving analysis means, and
reading means for reading the information from said
memory means.
2. The two-way information transmission system as
claimed in claim 1, wherein the information relating to
the urgency of said requested information included in said

information distribution transmission request specifies

any one of a plurality of urgency classes which are

Ne
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request the lmplementatlon of the distribution

transmission dependently on the urgency of the information
use, and

said transmission planning means determines a
transmission time based on the information for specifying
said class included in said information distribution
transmission request.

3. The two-way information transmission system as
claimed in claim 1, wherein said information distribution
transmission center transmits in real time in response to
said class specifying information which requests immediate
transmission, and transmits in a free channel available
time zone in response to said class specifying information
which allows the delay of transmission, and
said subscriber terminal provides immediately said
acquired information for using without recording in said
recording device in response to the class specifying
information which requests immediate transmission
included in the information distribution transmission
request sent by the demand subscriber terminal.

4. The two-way information transmission system as
claimed in claim 1, wherein said transmission
implementation means transmits the information after data
compression, and is capable of changing the data

compression method correspondingly to the type of
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compression methods used by said transmission
implementation means is a method which can transmit
information at a speed faster than data transmission speed
of the information regenerated in real time in said
subscriber terminal, and said memory means of said
subscriber terminal stores the information at a high speed.
6. The two-way information transmission system as
claimed in claim 1, wherein said memory means is a recording
device and comprises a plurality of recording devices
disposed in parallel using recording media of tape type
recording medium, sheet type recording medium, card type
recording medium, disk type recording medium, and
semiconductor memory, and
said information acquisition means records the
information stored in a recording device selected from the
plurality of recording devices dependently on the volume
of the information to be stored and the degree of random
access.
7. A method of two-way information transmission in
which a subscriber terminal requests an information
distribution transmission to the informationdistribution

transmission center through a going-up line, and said

information distribution transmission center transmits
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information,

said information distribution transmission centex
plans the transmission schedule of the information to be
transmitted based on the information distribution
transmission request from said subscriber terminal, and
transmit it to the subscriber terminal which requested said
information distribution transmission request including
the transmission schedule information in the going-down
control data prior to the transmission of the main
information, and implements transmission of said requested
info:;mation according to said transmission schedule, and.

said subscriber terminal is informed of said
transmission plan by receiving and analyzing said
going-down control data fromsaid informationdistribution
transmission center, acquires the information transmitted
from said information distribution transmission center
based on the acquired transmission plan, stores it in the
memory means having a large capacity, and provides said

information read from said memory means for using.
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8. The method of two-way information transmission

as claimed claim 7, wherein said information distribution
transmission center transmits in real time in response to
the urgency relating information, which requests immediate
transmission, of said requested information included in
the information distribution transmission request from
said subscriber terminal, and transmits in a free channel
available time zone in response to said urgency relating
information which allows the delay of transmission, and

said subscriber terminal provides immediately said
acquired information for using without recording in said
recording device in response to the urgency relating
information, which requests immediate transmission, of
said requested information included in said information
distribution transmission request sent by the demand
subscriber terminal.

9. The method of two-way information transmission
as claimed claim 7, wherein the information relating to
the urgency of said requested information included in said
information distribution transmission request specifies
any one of a plurality of classes different in delay time
from a distribution transmission request to an
implementation of transmission depending on the urgency
of information use, and

the communication capacity of said going-down line

is allocated and assigned separately for each class of said
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plurality of classes.

10. The method of two~-way information transmission
as claimed claim 9, wherein said communication cépacity
assigned to each class is variable dependently on the time
zone and day of the week.

11. A subscriber terminal provided with a
information distribution transmission center and a
plurality of subscriber terminals connected to a
information distribution transmission center through
going-up lines and going-down lines, in which said
subscriber terminal requests an information to said
information distribution transmission center through said
going-up line, and said information distribution
transmission center transmits the requested information
in response to the request for the transmission;

each subscriber terminal of said plurality of
subscriber terminals having;

distribution transmission request sending means for
sending an information distribution transmission request
including at least information for identifying the demand
subscriber terminal, information for identifying an
information requested for transmission, and information
relating to the urgency of said requested information,
a memory means,

transmission plan receiving analysis means for

being informed of the transmission plan of information to
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be transmitted planned by said information distribution

transmission center based on said informationdistribution
transmission request from said subscriber referring to the
control data sent from said information distribution
transmission center,

information acquisition means for acquiring the
information transmitted from said information
distribution transmission center and stores it in said
memory means based on said transmission plan which said
transmission plan receiving analysis means acquired, and

reading means for reading the information from said

memory means.



