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TWO-WAY INFORMATION TRANSMISSION SYSTEM, TWO-WAY 

INFORMATION TRANSMISSION METHOD, AND 

SUBSCRIBER TERMINAL DEVICE 

BACKGROUND OP THE INVENTION 

Field of the Invention 

This invention relates to a two-way information 

transmission system such as video on-demand system and 

information on-demand system using a communication network 

such as cable television net"°rk. 

Description of Related Art 

Not on~y usual analog broadcasting service but also 

video on-demand, home shopping, and television game 

service utilizing a two-way cable television network have 

been recently 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 
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television station takes out the program requested by the 

user from the video server, and provides it to the 

requesting user in real time using a band other than that 

for the above-mentioned demand signal in the abo~e-
. 

mentioned diqital information transmission band. 

one of such video on-demand systems-is introduced 

in a journal "Nikkei Electronics" issued May 23, 1994 on 

pages 82 to 89. 

This example involve~ a hybrid network system 

comprising combined optical fU>er and coaxial cable, the 

optical fiber connects from the cable television station 

to an optical fiber node, the optical fiber node performs 

photoelectric conversion, and the coaxial cable connects 

from the optical fiber node to a subscriber terminal called 

as set top box installed in the user home. Assuminq that 

16 optical fiber nodes are provided and the 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, 
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further, a transmission band between SO MHz to 450 MHz out 

of the 9oin9-down transmission band is used for the 

existing analog broadcasting service and a transmission 

band between 500 MHz to 708 MHz is used for digital 

transmission band. and the residual transmission band 

ranging from 450 MHz to 500 MHz is spare as shown in Fig. 

At most 15 digital transmission channels with a band 

width of 12 MHz ~an be provided in the digital information 

transmission band ranging fro~ 500 MHz to 708 MHz. 

Assuming that the transmission speed per.one channel is 

45 M bits/sec and, for example, the coding speed of video 

data is 4 M bits/sec, video data can be supplied to al:>out 

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!6 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 

.. 
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only a desired going-down data in the cable television 

station based on the data of the control channel, and 

functions to display it on a television. The transmission 

speed of the control channel is 1.5 M bits/sec, and 45 

channels and 1 channel are 'tor going-up and for going-

down respectively. 

Fig. 2 shows how the transmission capacity of 

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 midn~ght time zone. 

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. 

In Fig. 2 , rating is high for the analocj broadcasting 

program and also demand generation rating is high for the 
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digital video program in prime time, on the other hand, 

ratinq is low for the analog broadcasting program and also 

demand generation rating is low for the digital video 

program in midnight. 

As described hereinabOve, in the conventional video 

on-demand system, video programs are supplied in real time 

to all the demands. Therefore, in the time zone like 

so-called prime time when many demands are requested from 

subscribers, many programs should be transmitted at a time 

as shown in the left side of ~ig. 2. 

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 Q) 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. 
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As described herein above, many demands are 

generated very frequently in prime time, on the other hand, 

a few demand is generated sporadically in the time zone 

~f 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 l~rge scale replacement of 

infrastructure que to the ab~ve-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 OP THE INVENTION 

In order to solve the above-mentioned problem, the 

two-way information transmission system of the present 

invention is provided with1 

an information distribution transmission center and 

a plurality of subscriber terminals connected to the 

information distribution transmission center through 

qoinq-up lines and going-down lines, 

in which the subscriber terminal requests an information 

.. (. . 
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to the information distribution transmission center 

through the going-up line, and the information 

distribution transmission center transmits the requested 

information 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 t~e 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 

g9ing-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 information distribution transmission request 

including at least information for identifying the demand 

subscriber terminal, information for identifying the 
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requested information, and information relating to urgency 

of the requested information, 

memory means, 

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 ~he 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 informa~ion 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. 
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Not all the transmission for transmission requests 

is real time transmission, therefore, the number of 

immediate 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 b~nd 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 ill.ustrating an example of 

.a network structure of one embodiment of the two-way 

information transmission system in accordance with the 

present invention. 

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 
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Fig. 6 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. 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 embodiment 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 accordance with 

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 
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transmission system in accordance with the present 

invention. 

Fig. 13 is a flow chart for describing an example 

of demand receiving proces~ing in a cable television 

station in one embodiment of the two-way_ information 

transmission system in accordance with the present 

invention. 

Fig. 14 is a flow chart for describing an example 

of receiving processing of going-down digital transmission 

data at a subscriber terminal in one embodiment of the 

two-way information transmission system in accordance with 

the present invention. 

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 • 

• F.ig. 16 is a diagram for describing an example of 

transmission fr~ency band assignment in another 

embodiment of the two-way information transmission system 

in accordance with the present invention. 

Fig. ·i7 is a block diagram for illustrating a 

structural example of a cable television station in another 

embodiment of the two-way 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 
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einbodiment of the two-way information transmission system 

in accordance with the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Embodiments of the two-way information transmission 

system in accordance with the present invention will be 

described in detail ref erring to the drawing~ 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 networ~ structure used 

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

two-way information transmission system. This eX:ample 

has the same structure as that of the two-way cable .. 
television system described in the chapter of related art. 

~he cable television station BE 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 HE 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 



13 

node IM hereinafter) is installed for each section. An 

optical fiber node IM performs mutual conversion between 

optical siqnal and electric signal. 

In the case of this embodiment, an optical fiber 

cable FB connects between each section and the television 

station BE in order to transmit a signal without degrading 

in quality across a long distance. In each section, one 
-~ ·: . 

coaxial cable CB is connected to an optical fiber node IM, 

and each subscriber MS is connected to the coaxial cable 

through a coaxial confluent distributor MPX. At most 500 

subscribers MS are connectable to one coaxial cable CB as 

described hereinbefore. 

The cable television station HE has information 

sources including video server, and is connected to an 

optical fiber trunk SHW in order to fetch digital 
lf . 

information from the optical fiber trunk saw and provide 

it to the subscribers in addition to digital data from the 
• J • 

· digital infoJ:llla.tion source of the cabl.e tel.evision station 

BE itself. Further, a parabola antenna AT is provided for 

receiving satel.lite broadcast, and received television 

broadqast 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 

... 
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video server 21 and tape information library system 22 as 

a digital information source ~quipment, high speed ATM 

(non-synchronous transfer mode) exchanger 23, HE 

controller 24 for controlling the whole system of the cable 

television station HE, and 16 node controllers 2Sa t~. 25p 

provided between 16 respective optical fiber cables FB and 

ATM exchangers. 

In this example, the video server 21 obtains, for 

example, 400 streams as a bit stream of simultaneous 

transmission video signal. The coding rate. of each bit 

stream data is, for example, 4 Mbits/sec, and, for 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 transmission stream.quantity 

is 200 streams. Data VA of each video stream from the video 
' 

server 21 is supplied to ATM exchanger 23. 

The tape information library system 22 is provided . . . 

with a multi-shelf container rack 22L in which many video 

tapes are placed on respect1.vely specified positions, a 

plurality of video tape players VRTl to VTRD, 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 t~e video tape, setting the video tape 

into any one of video tape players VTRl to VTRn to playback 
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the video tape, such tape information library system 22 

is so-called as cart machine. In this example, 160 video 

tape players are deployed. Therefore, the number of bit 

streams of the simultaneous transmission video signal is 

160. 

Data VB of the digital video data stream of 

respective v~deo tape players VTRl to VTRn h'~ a 

transmission rate of, for example, 45 Mbits/sec. The data 

VB is supplied to the ATM exchanger. 

The tape information library system 22 provides 

.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 iri .. 
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 v~deo on-demand) from a subscriber 

terminal supplied through the A~M exchanger 23. 

Also digital data vc obtained from the optical fiber 

trunk SBW 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 
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necessary for respective transmission sections. The ATM 

exchanger 23 also transfers a qoinq-up control data UM from 

a subscriber terminal to the HE controller 24. 

Respective 16 node controllers 2Sa to 25p receive 

the analog television broadcast signal AV and going-down 

information from the ATM exchanger 23, and converts them 

to a signal having the frequency band previousJ.y assigned 

and converts an electric signal to light signal, and send 

it t~ the optical fiber FB as described in Fig. 1. The 

respective 16 node controllers 25a to 25p:convert a 

going-up control data UM from a light signal to electric 

signal, and transfer it to the ATM exchanger 23. 

Every node controllers 25a to 2Sp have the same 

structure. Fig. 5 is a block diagram for illustrating the 

structure.of one node controller out of the node .If . 

controll.ers 25a to 25p. The optical fiber FB comprises 

three optical fibers fbl, fb2, and fb3 • .. 
The analog television in~ormation AV is supplied to 

a band pass filter 102 through an input terminal 101, and 

converted to information having a frequency band of 50 MHz 

to 450 MHz, and supplied to the electric-to-light converter 

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-



17 
liqbt converter 103 converts it to ·a light siqnal and sends 

it to the optical fiber fbl. 

In this example, as shown in the above-mentioned Fig. 

1, 15 channels are allocated for the going-down digital 

transmission data of 45 M bits/sec per one channel. 

Therefore, the node controller has 15 digital transmission 

data input terminals 1041 to 10415 • The ATM exp~anger 23 

switches directly the digital data such as video stream 

from the tape information library system 22 to any one of 

15 input terminals 1041 to 104is of a node controller 

corresponding to the section of the addressee subscriber. 

The ATM exchanger 23 switches a digital data of 4 

M bits/sec bit stream from the video server 21 in a manner 

that at most 1 O streams are multiplexed and allocated to 

one channel. 

Respective 45 M bits/sec digital data transmitted 

through the input terminals 1041to10415 are supplied to .. 
hexternal QAM (Quadrature Amplitude Modulation) 

modulation circuits 1051 to 10515 respectively and 

modulated. The output data from the hexternal QAM 

modulation circuits 1051 to 10515 are converted by the 

frequency conversion circuits 1061 to 10615 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 106.1 

"· 
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to 10615 are supplied to the adding circuit 107 and the 

frequency of the data is converted. 

A node controller has an input terminal 110 for 

receiving 1.5 M bits/sec going-down control data DM of one 

channel. The control.data DM which passed through the 

input terminal 110 is supplied to QPSK (Quardature Phase 

Shift Keying) modulation circuit 112 through the 

multiplexing circuit 111, and subjected to QPSK modulation, 

and then supplied to.a frequency conversion circuit 113 

and converted to a signal of the .going-down control channel 

near 500 MHz shown in Fig. 1. Subsequently, the signal 

is supplied to the adding circuit 107 and subjected to 

frequency multiplexing. 

The frequency multiplexed data from the adding 

circuit 107 is supplied to the band pass filter 108 and 

subjected to band. restriction to a signal in a frequency 

band ranging from 500 MHz to 708 MHz, and supplied to the 

electric-to-light converter 109. The electric-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 f .i,.ber 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 

.. . 
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an electric signal. The output signal from the liqht-

to-electric converter 121 is supplied to a band pass filter 

122 and subjected to the band restriction, and then only 

the going-up control data having a frequency band ranging 

from 900 MHz to 972 MHz is fetched. 

The control data from the band pass filter is 

supplied to 45 frequency conversion circuits 1231 to 12345 

corresponding to frequency bands of 45 channels and 

subjected to frequency conversion, the frequency converted 

data are processed as modulation data for respective 

channels. The modulation data for each channel from the 

frequency conversion circuits 1231 to 12345 is demodulated 

in a QPSK demodulation circuit 1241 to 12445 to a control 

data of 1.5 M bits/sec. The control data is subjected to 

time slicing multiplexing in the multiplexing circuit 111, 

and it is sent to the ATM exchanger ~3 through an output 

teJ:minal 125: a~a going-upcontrol data UM. 

Next, the' structure of the optical fiber node IM is 

described •. Pig. 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. The band pass filter 202 fetches only an analog 

television signal in a frequency band ranging from 50 MHz 
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to 450 MHz from the input signal, and supplies it to an 

adding circuit 203. 

A light-to-electric converter 204 receives a 

,going-down digital transmission data of 15 channels 

through the optical fiber fb2 and converts it to an electric 

signal, and supplies it to a band ~ass filter 205. The 

·pand pass .filter 205 fetc-hes· Pn.ly .a ... digitf1l·:transmis$ion 
·. .·. :· ... :/._. -~·::..· .. _./~·.-... : .. · .. 

data in a frequency band ranging from 500 MHz to 708 MHz 

from the input data, and supplies it to the adding circuit 

203. 

The adding circu_it 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 perfo~s band 

restriction within SO MHz to 708 MHz frequency band on.the 

input.signal~ and thereafter sends th~ fr~quency 

multiplexed signal to the. coaxial. c~le. CB.~· . 

A data sent from a subscriber terminal through the 

coaxia~ cable CB is supplied to a band pass filter 208. 

The band pass filter ·20s 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. 
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Next, a structural example of a coaxial confluent 

distributor MPX is described referring to Fig. 7. In · 

detail, a going-down line data from the coaxial cable CB 

.~f the optical fiber node IM side is supplied to a band 

pass filter 211. The band pass filter 211 performs band 

restriction on the input signal within a band ranging from 

.so MHz to 708 MHz, and s~ppli~1,1.it .tQ.jl.~cU,s.~rj.butor 212. .. . . ·. . . ·. ·. . •... . : .. · ... 
. .. . ~~:~; ..... · ... 

The distributor 212 supplies the going-down line 

data to a subscriber terminal connected to the coaxial 

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 frequency band ranging 

from 50 MHz to 7 08 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 per.forms 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 

"·. . .. 
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amplifier 217. The band pass filter 218 performs band 

restriction on the input data within a frequency band 

ranging from 900 MHz to 972 MHz and sends it to the up-stream 

coaxial cable CB. 

The frequency band for control data of respective 

subscribers is previously assigned so as not to overlap 

each other in one section. 

Next, a structural example of a subscriber terminal 

ms provided in a subscriber's house MS is described 

referring to Fig. 8 and Fig. _9. 

In detail, a going-down channel data from the 

coaxial confluent distributor MPX is fed to an input 

terminal 301. A going-up control data is sent from an 

output terminal 302 to the coaxial confluent distributor 

MPX. The coaxial input terminal 301 and coaxial output 

tei:minal 302 are connected to a· demodulation/modulation 

unit. 

The demodulation/modulation unit 303 has the 

structure shown 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 SO MHz to 450 MHz and supplies it to a frequency 

conversion circuit 305. 

The frequency conversion circuit 305, which 

corresponds to a mixer circuit of a tuner, converts a signal 
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of the broadcast program (broadcast channel) selected by 

a user out of received analog television broadcast signals 

to a signal having a frequency which can be demodulated 

by a subsequent analog television demodulation circuit 306 

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 television 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 

havin9 a f:a=equency i~ the ·band xanging from 500 MHz to 708 
. .. ;.. . . . . 

MHz an.d s:app~i.es it·~.to.a.frequency conversion circuit·3os 

and frequency conversion circuit 309 .• 

The frequency conversion circuit 308 converts only 

the ·signal of· the channel to which a video program delivered 

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 
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supplied to a hexternal QAM demodulation circuit 310 and 

demodulated. The 45 M bits/sec digital data from the 

demodulation circuit 310 is supplied to the de-

multiplexing circuit 317 . 
. 

The frequency conversion circuit 309 frequency-

converts the frequency of a control channel data assigned 

previously to the demand subscriber terminal to a frequency 

which can be demodulated base~ on a channel select· control 

signal from the terminal controller 320. The going-down 

control data from the frequency conversion circuit 309 is 

supplied to a QPSK demodulation circuit 311 and demodulated. 

The 1.5 M bits/sec control data from the demodulation 

circuit 311 is supplied to the de-multiplexing circuit 317. 

A QPSK modulation circuit 312 of the 

demodulation/modulation unit 303 receives a going-up 

control data, which will be described hereinafter, through 

the de._multiplexing circuit 31? 1 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. 
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"t 317 t t 4 M T e e-mu tip ex1n9 circui ex rac s a 

bits/sec digital transmission data addressed to the demand 

subscriber terminal from a 45 M bits/sec output data 

supplied from the hexternal QAM demodulation circuit 310 

based on the control signai from the terminal controller 

320 if the digital transmission data is a 4 M bits/sec 

immediate real time transmission data, and supplies it to 

a digital television signal decoding circuit 319 through 

a switch circuit 318. 

~he digital television ~ignal decoding circuit 319 

decodes the digital data and converts it to an analog 

television signal, and supplies the analog television 

signal to a television through the switch circuit 315 and 

video output terminal 316. 

The de-multiplexing circuit 317 sends the digital 

transmission qata which ·is.·to be transmitted to the demand 

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··ca~e, the ~elaying 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 
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G bits), or data streamer 333 (about 200 G bits) is used 

as the temporary memory means 330. 

These temporary memory means 330 stores the digital 

transmission data from the multiplexing circuit 317 

according to a memory command from the terminal controller 

320, and reads a stored data according to the read command 

from the terminal controller and supplies the data to the 

digital television signal decoding circuit 319 through the 

switch circuit 318. 

In this case; as describ~ hereinafter, the terminal 

controller 320 determines which memory means is to be 

select~d among the plurality of memory means of the 

temporary memory means 330 as the memory for storing the 

going-down digital data dependently on the random access 

potential and transmission format (such as data 

transmission rate) of the digital data to be stored which 

are specified by the going-down control data or dete~ned 

by the demand sent by the demand subscriber terminal. 

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 
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rate of 45 M bits/sec, then the data is written in the 

semiconductor memory 331 capable of high speed writing, 

as described herein, the memory means in which a data is 

to be stored is controlled and selected. 

The de-multiplexing circuit 317 supplies a 

goinq-down control data from the QPSK demodulation circuit 

311 to the terminal controller 320 by contr9lling the 

terminal controller 320. 

The terminal controller 320 analyzes the going-down 

control data fed to the terminal controller 320 through 

the de-multiplexing circuit 317, and if the control data 

is addressed to the demand subscriber terminal, the 

terminal ·controller 320 generates various control signals 

as described herein above based on the control data. For 

example, the terminal controller 320 acquires various 

information that when the video data demanded by the demand 
. . 

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 
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operational input by a user through a user interface 321 

comprising a remote control device and key operation board, 

qenerates a goinq-up control data, namely demand signal 

of video on-demand, and supplies it to the de-multiplexing 

circuit 317. The terminal controller 320 controls the 

whole subscriber terminal ms. 

A going-up control data such as video program demand 

sent from the terminal controller 320 to the de-

multiplexing circuit 317 is supplied successively to the 

QPSK modulation circuit 312 of the demodulation/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 BE. 

The de-multiplexiilg circui~ 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 BE. 

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 
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way of one-way transmission as usual without demand from 

subscribe.rs. 

When a user wants to view an analog television 

broadcast from the cable television station HE, the user 

operates channel select operation for selecting an analog 

television broadcast of the cable television station HE 

through the user interface 321 of the subscriber terminal 

ms. Then, the terminal controller 320 of the subscriber 

terminal ms supplies a channel select signal corresponding 

to the channel select operation of the user to the frequency 

conversion circuit 305 of the demodulation/modulation unit 

303, and the swit~h circuit 315 is switched to the mode 

for selecting an ~nalog television signal from the analog 

television demodulation circuit 306 of the 

demodulation/modulation unit 303, and thereby an analog 

television signal is supplied from the video output 

terminal 316 to a television. '.rhus the subscriber can view 
... 

an analog televis"ion broadcast program.selected by the user. 

from the cable television station. 

<Digital information transmission> 

Fig. 3 is a block_ diagraJll_~or describing mainly 

functions which ~re performed at the HE controller 24 of 

the cable television station HE and the te~inal 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 
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! subscriber terminals ms are connected through the qoinq-up 

and qoinq-down lines comprising optical fiber and coaxial 

cable. 

As shown in Fig. 3, the cable television station HE 

provided as an.information 'distribution transmission 

center is connected to a plurality of subscriber terminals 

ms through the going-up line cu which is the line for 

transmission toward the cable television station and the 

going-down line Cd. 

The cable television station BE comprises functions 

of a digital information source-1 comprising a video server 

21 and tape information library system ~2, going-down 

information signal generator 2 comprising an ATM exchanger 

23 and node controllers 25a to 25p, information 

transmission control means 3 for controlling a digital 

information source 1 and controlling a going-down 

information signal generator 2 to control transmission of 

an going-down digital information, transmission planning 

means 4, and demand receiving analysis means s. 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 (re~lized 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 
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memory means 12 having a large capacity, transmission plan 

receiving analysis means 13 for receiving a going-down 

cont~ol data addressed to the demand subscriber terminal 

and analyzing the transmission plan information, and 

transmission information receiving control means for 

receiving and demodulating_a digital transmission data 

addressed to the demand subscriber terminal from the 

going-down line Cd and then supplying the modulated data 

to a monitor television not shown in the figure if the data 

is required to be regenerated in real time, .or storing the 

received transmission information addressed to the demand 

subscriber terminal in the temporary memory means 12. 

The demand transmission means 11 receives a demand 

of a user through the user interface such as a remote 

controller or key board, generates a distribution 

transmission signal, and sends it to the going-up line cu. 

A demand signal includes a liser·· Ii;> which is an 

identification ~Ode Qf each . SUbSCribf!r I transmission 

program specifying information (program identifying 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 
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In this case, the information of the time may be used 

as it is as the request time information, however in this 

embodiment, several classes are defined depending on the 

urgency of a request, and ~h~ request time information 

specifies a class. In detail, (]) if a user wants to view 

the program immediately, then the program is demanded as 

A-class urgency, ® if a user wants to view later, then the 

program is demanded as B-class urgency, and ~ if a user 

wants to.:view withiii a half or one day, then the program 

is demanded as c-class urgency. 

In this embodiment, the going-down digital 

information transmission channel includes digital 

television broadcast channel, a program of the digital 

television broadcast can be viewed without intentional 

demand by a subscriber. The class of this digita~ 

television broadcast channel is referred to as D-class 

hereinafter. 

In this embodiment, in the 45 MHz Xl5 channel 

transmission band for the going-down digital transmission 

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. 
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Transmission to A-class demand: 45 M bits/sec X 5 channels 

Transmission to &-class demand: 45 M bits/sec X 8 channels 

Transmission to C-class demand: No allocation 

Transmission to D-class: 45 M bits/sec X 2 channels 

In midniqht time zone when a few demands are 

qenerated, the capacity is allocated as descri.J?ed herein 

under. 

Transmission to A-class demand: 45 M bits/sec X 2 channels 

Transmission to B-class demand: 45 M bits/sec X 2 ·channels 

Transmission to C-Class demand: 45 M bits/sec X 10 channels 

Transmission to D-cl.ass: 45 M bits/sec X 1 channel 

It is considered that many demands for video 

programs are requested in prime time, no program is 

transmitted to C-class demands and mor~ number of channels 
...... 

is allocated for transmission to A-class and·B-class 

demands in order to transmit program& with a waiting time 

as short-as possible• 

Two channels are allocated to D-c1ass transmiSsion 

in order to provide many digital broadcast programs in 

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 
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considered that a fewer demands for video programs is 

requested in the midnight time zone than in prime time zone, 

then the number of channels for transmission to A-class 

and B-class demands is reduced, and more transmission 

capacity and more channel are allocated to c-class demands 

so that c-class demands which have been accepted previously 

are transmitted. 

An example of the allocation of transmission 

capacity for the going-down digital transmission data 

allocated as described herein above is shown in Fig. 11. 

In Fig. 11, the abscissa represents the time, and the axis 

of ordinate represents the allocation of 15 channel 

capacity.for t~e digital transmission data. 

An arrow t represents a time point of generation 

of a distribution transmission request command, and a 

section enclosed by a rectangle represents a program. 

"For broadcast" represents the transmission capacity for 

digital televisi,on broadcas.t, "real time V. o. D." 

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. o. 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 
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allocated for transmission of c-class demands in prime time. 

The allocated channels "real time. v. o. D" transmits in 

real time in response to a demand, and the allocated channel 

"little delay v. o. D" transmit with a little delay from 

a demand with looking for a free channel. The transmission 

time of one program can be shorter than the transmission 

time by way of the allocated channel to ••real time V. o. 

D" because of 45 M bits/sec transmission in this case. 

In the midnight time zone, more channels are 

allocated to "much delay v. O. D", and many programs are 

transmitted to the previously accepted c-class commands 

which allows much. delay. Accordingly, the midnight time 

zone when usually a little demand is generated is used 

efficiently, and the transmission is performed 

efficiently. 

(Generation and transmission of distribution transmission 

request signal) 

Fig. 12 is a flow chart of ··r~ut~e ·for- ~eneration 

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 Sl, 

what class is specified as request time information is . 
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judged in the next step S2. If the request time information 

is A-class, then the process proceeds to the step 83 and 

A-class demand signal is generated, then the demand signal 

is sent to the going-up line cu in the step S6. 

If the request time information is B-class or c-

class, the process· proceeds to the step S4, the 

specification of transmission format is judged to be 

transmission rate of the transmission data of 4 M bits/sec 

or 45 M bits/sec, and the specification of random access 

is judged. Then, the process proceeds to the Qext step 

SS, a demand signal including the judged format, random 

access, and urgent class is generated, and the demand 

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 p~ocessing.of distribution transmission 

request· demand] 

Fig. 13 is a flow·chart of processing routine for 

receiving ~ demand signal from a subscriber terminal in 
. . 

the HE controller 24 of the cable television station .BE. 

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 
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information included in the demand signal to the 

transmission planning means 4, and transfers the user ID 

and program identifying data to the information 

transmission control means 3. (step Sll). 

The transmission planning means 4 analyzes·the 

request time information, and judges which demand class 

of A-class, B-class, or c-class is included in the request 

time information included in the demand signal (the step 

512). 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 Sl3). 

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 Sl4), and extracts the video program specified 

by the program identifying dat~ from the digital source 

1, and performs the real time transmission (the step SlS) • 

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 

512 is B-class and is the transmission request which allows 
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a little delay, the transmission planning means 4 looks 

for a free channel from the qoinq-down ~hannel "for little 

delay v. o. D" in Fig. 11 for B-class, and decides a 

transmission time so as to transmit by way of the free 

channel (the step 516). 

The transmission planning means 4 informs of the 

free channel to be used for the transmission, transmission 

time, and above-mentioned analysis result to the 

information transmission control means 3. Further, the 

transmission planning means analyzes the transmission 

format info:r:mation included in the demand signal and random 

access information, and.informs of the analysis resu1t·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) , translllission format ( 4 

H 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 Sl8), when the time comes to the 

transmission time (the step 519), 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 
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rate of 4 M bits/sec or from the tape information library 

system 22 in the case of the transmission rate of 45 M 

bits/sec, and transmits it (the step S20). 

If the request time information is determined to be 

c-class in the step S12, that· is, the transmission request 

allows much delay of a half day to one day, the transmission 

planning means 4 fin_ds out a free. channel from· the 

transmission plan of the going-down line channels ( ("for 

much delay v. o. D) shown in Fig. 11) assigned to the 

midnight time zone, and deci:-des a transmission time so as 

to transmit by way of the free channel (the step 817). 

Then, the transmission planning means 4 informs the 

free channel to be used for the transmission, transmission 

time, and above-mentioned analysis result to the 

information transmission control means 3. Further, the 

transmission planning means 4 analyze~ the transmission 

format information included in the demand signal and random 

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 
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information (the step Sl8), and when the time comes to the 

transmission time (the step 519), 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 

rate of 4 M bits/sec or from the tape information library 

system 22 in the case of the transmission rate of 45 M 

bits/sec, and transmits it (the step 820). 

[Receiving processing of a control data and transmission 

data in a subscriber terminal] 

Fig. 14 is a flow chart of a processing routine 

performed when the terminal controller 320 of a subscriber 

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 
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going-down control data, and t);le judqment may be performed 

based on the class information or flag. 

If the judgment result based on the analysis shows 

the real time transmission, the terminal controller ~20 

acquires the information of "the transmission channel, and 

supplies a select signal for converting the going-down 

digital transmission data of the transmission channel to 

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 

co~troller 320 recognizes the transmission time, 

transmission channel, transmission format, and random 

access information based on the analysis r~sult 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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transmission data of the transmission channel to a data 

having a frequency band which can be demodulated to the 

frequency conversion circuit 308, and starts to receive 

the digital transmission data according to the 

transmission format (the step 527). 

Any one medium which is· to be used for storing the 

transmission information is selected previously from the 

semiconductor memory, hard disk device, data streamer, and 

digital VTR in .the temporary memory device 320 according 

to the transmission format included in the going-down 

control data and random access information (the step S28), 

and the received transmission information is stored in the 

selected temporary memory device (the step S29). 

In this case, if the transmission format specifies 

high speed transmission and the semiconductor memory is 

selected as the temporary memory means, the transmission 

information is transmitted with the high speed 

transmiSsioJJ. rate of 45 M bits/sec, and the transmission 

data is stored in the semiconductor memory 331 which serves 

as the temporary memory means as it is high speed 

transmission rate. 

For example, if the transmission rate of a 

compressed digital data is 1.5 M bits/sec and a program 

is a two-hour program, the program compressed to 45 M 

bits/sec rate is transmitted, then the transmission 

requires only about 4 minutes, and alternately if the 
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transmission rate is 4 M bits/sec, the transmission of a 

two-hour program requires only about 11 minutes. 

In the case that the transmission date rate is 4 M 

bits/sec due to the transmission format, the selection of 

a temporary memory mans depends ·on random access, and the 

hard disk device is selected for high random access and 

the data streamer device 333 is selected for low random 

access as the temporary memory means. 

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 program with a slight delay froni the delaanCiing. 

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. In 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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sends a regeneration command to the temporary memory device 

in which the video program is stored. 

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 v~deo 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 the delayed transmission, therefore, 
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a user who wants to view the program in prime time zone 

can demand for the program to be transmitted during the 

midnight time zone_ and the program is stored in the 

temporary memory device, and the user can view the demanded 

program at the desired time". 

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 scal.e facility in 

com.Parison 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 chan~els 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 used 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 urgency class of the demand 

is changed in the time z~ne 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 t~ansmission 

band of analog television broadcast is reduced a~d 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 chanqe of program channel depending on the time zone. 

A plurality of data compression systems of diqital 

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.fromthetelevision 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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temporary memory means may be selected for the transmitted 

transmission data depending on the stored demand signal. 

I~ 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 foi::mat and random access is not necessarily 

included in the going-down c.ontrol 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 telev:ision station is connected 

to a plurality of subscriber terminals by way of coaxial 

cabl'e, 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 with~~t 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. 

Fiq. 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 coa~ial 

cable CB through an amplifier 404. 

A plurality of telephone lines Ll 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 Ll to Ln and for sending video 

programs corresponding to the demand from the digital data 

transmission facility 402. 

Also in this embodim~t, the station side controller 

405 generates a going-down control data Ve 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 termina1·.•which 
. . . 

transmitted the demand, supplies it _to :a _.synthesizer= 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 



!;>O 
control data having a transmission rate_ of 1.5 M bits/sec 

as it is used in the above-mentioned embodiment. ·Two 

frequency bands in higher frequency are used for 

transmission ot 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 a~d a signal to be 

distributed to· subscriber terminals in the down stream, 

and·an ou:tput buffer amplifier.63 for supplying o:atput 

signal to subscriber termin~ls in the down stream. 

A subscriber terminal SO is connected to the public 

phone network PSTN through a telephone line Lms as shown 

in Fig. 15. A telephone 7 O 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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In detail, an analog television broadcast signal Va is 

subjected to band restriction to generate a signal of the 

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 VTRd, 

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 VTRd 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 

VTRa, V'l'Rb, VRTc, and VTRd are provided, .the facility is 

simplified in comparison with the tape information library 

system of the above-mentioned· cable television station BE . 

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 s~itchinq 

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 so modulated in the above-mentioned embodiment, 
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subsequently supplied to the frequency conversion circuits 

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 Ve 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 controi dat~ shown in Fig~' 16. The output 

signal from the frequency conversion circuit 420 is 

supplied to the synthesis circuit 40~. 

A going-up demand data sent from a subscriber 

terminal through the telephone lines Ll to Ln is taken in 

the station side controller 405 through modulators 421 to 

42n. The going-down control data Ve is generated based 

on the going-up demand data. The demand data includes a 

user J:D for identifying the subscriber texminal, data for 

i:dentifying the requested P.rogram., and request t~e 

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 
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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 s.election 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 fregu~ncy conversion circuit 504 to·a 

signal o·f 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. " 

A television 70 is connected to.the output. t~rminal 

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 OPSK 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. 

'?he 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 analyze~ the control data and informed of the 

above-mentioned program ID, transmission ti.me, and 

transmission channel (which channel out of the digital data 

transmission channels). 

~he digital information data from the band pass 

filter 503 is supplied to ,a fre~ency.conversion;~ircuit 

sos. 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 QAMdemodulation circuit 509 and demodulated, 
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the demodulated signal is supplied to a data streamer 

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 circ~it 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 siqnal 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 70 is 

connected to NCU 522 through the telephone te:cminal 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-c1ass and 

C-claS$ 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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information which is either B-class demand allowable of 

little delay or c-class demand allowable of a delay of from 

a half day to one day. 

Upon receiving the demand from the user through the 

public telephone network PSTN, the cable television 

station 40 plans a transmission plan so as to transmit 

successively requestec;t programs if the demand is B-class. 

In detail, if there is ·a free channel in the go·ing-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 so 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 

r: ' .. ) i -
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address to the demand subscriber terminal 50 through the 

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 o_f 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 

infoxmation 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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unnecessary to provide extra transmission line for 

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 informa~ion 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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1. A two-way information transmission system 

provided with an information distribution transmission 

center and a plurality of subscriber terminals connected 

to an information distribution transmission center through 

qoinq-up lines and qoing-down lines, in which said 

subscriber terminal r~quests 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 trans~ission; 

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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implementation means implements the transmission, 

said subscriber terminal having~ 

distribution transmission request sending means for 

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-down control data from said information distribution 

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 
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different in delay time from the distribution transmission 

request to the implementation 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 immediat·e 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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the requested information in response to the distribution 

transmission request, including successive steps that; 

said subscriber terminal sends an information 

distribution transmission request including at least 

information for identifying the demand subscriber terminal, 

information for identifying said requested information, 

and information relating to the urgency of said requested 

information, 

said information distribution transmission center 

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 

information according to said transmission schedule, and 

said subscriber terminal is informed of said 

transmission plan by receiving and analyzing sai~ 

going-down control data from said information distribution 

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 i.nformation, 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 

~cquired 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 in~ormation 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. 

1 O. The method of two-way information transmission 

as claimed claim 9, wherein said communication capacity 

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 1ine, and said information distribution 

transmission center transmits the requested information 

in response to the request for the transmission; 

e~ch· 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 information distribution 

transmission request from said subscriber referrinq'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 ~lan receiving analysis means ~cquired, and 

reading means for reading the information from said 

memory means. 

. ·~ . 


