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NETWORK KARAOKE SYSTEM OF BROADCAST 

TYPE HAVING SUPPLEMENTARY COMMUNICATION 

CHANNEL 

BACKGROUND OF THE INVENTION 

The present invention relates to a network karaoke 

system in which a center station distributes song data to a 

rnultiple of karaoke terminals. 

In the prior art, there is known a network karaoke 

system, in which a central or host station having a database 

of song data distributes song data via a comrnunication 

network such as a public telephone network to retailers such 

as karaoke bars on demand. In such a system, the 

co1nmunication cost tends to be expensive if the munber of 

the retailers is great. Network usage charge is required for 

each call of the song data transmission. 

By the way, in the prior art, there is known a multicast 

data communication network to transmit data from a inaster 

station to slave stations simultaneously via a communication 

satellite. Such a system is generally suitable for feeding 

cornmon data to a multiple of peripheral stations. The 

rnulticast or broadcast system is put in practice widely over 

various application fields. 
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The inventor of the present invention has atte1npted to 

ernploy the multicast corrnnunication system in the network 

karaoke systen1 having many peripheral stations or karaoke 

terminals, in order to realize efficient and inexpensive song 

data distribution to the peripheral stations. However, such a 

inulticast song data distribution system is found to have 

problems that some items of the song data rnay be dropped 

in the transrnission, if the peripheral station is not ready to 

receive the song data at a transmission tirning, or if incidental 

cormnunication error occurs. Further, the system lacks any 

recovery means to send inissing song data again to the 

peripheral stations. 

SUMMARY OF THE INVENTION 

The present invention is conceived based on the 

background described above, and its purpose is to realize 

efficient and inexpensive song data distribution to a multiple 

of peripheral karaoke stations, and to prevent song data 

missing in the song data distribution. 

In a general forrr1 of the invention, a network l\&'aoke 

systern comprises a center station which transmits song data, 

and a plurality of karaoke terminals which corr1municate with 

the center station to receive therefrom the song data so that 

each karaoke terminal can provide a karaoke service based on 
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the received song data. The center station comprises a first 

transmitter that broadcasts the song data to trans1nit the 

same si1nultaneously to all of the karaoke terminals, and a 

second trans1nitter that responds to a request fro1n each. 

karaoke terminal to individually transmit the song data to 

each karaoke terminal. Each karaoke terminal co1nprises a 

first receiver that is capable of receiving the song data 

broadcasted by the center station, a detector that detects 

when the first receiver has failed to receive the broadcasted 

song data for co1nmunicating with the center station to notify 

thereto the request for re-transmission of the song data, and 

a second receiver that receives the song data re-trans1ni tted 

frorn the second transmitter of the center station in response 

to the request. 

In a specific form, the network karaoke systern according 

to the present invention comprises a center station which 

distributes song data to a multiple of karaoke tern1inals, while 

each karaoke terminal synthesize a rnusical sound according 

to the distributed song data, and inixes the synthesized 

musical sound with a vocal sound picked up by a microphone. 

The center station comprises first transrnitter means to 

multicast song data to deliver the same to the karaoke 

terrnina1s, and second transrnitter means to transmit song 

data to each karaoke terminal through a bidirectional wired 
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com1nunication network in response to a request from the 

karaoke terminals. Each karaoke tenninal comprises first 

receiver nleans to receive the song· data inulticasted by the 

center station, means storing a distribution schedule table to 

keep information concerning the song data to be delivered, 

detector means to detect existence of missing song data in the 

delivered song data according to the infonnation kept in the 

distribution schedule table and according to results of song 

data reception by the first receiver means, re-transmission 

requesting means to issue a request for the center station to 

re-transn1it the missing song data detected by the detector 

means, and second receiver means to receive the missing song 

data trans1nitted from the center station in response to the 

issued request through the bidirectional wired corrnnunication 

network. 

In operation, the center station multicasts or broadcasts 

song data to deliver the same to the karaoke terminals by the 

first transmitter means, while the karaoke tern1inals receive 

the song data multicasted from the center station by the first 

receiver means. The karaoke terminal detects exist~nce of 

missing song data in the delivered song data according to the 

information stored in the distribution schedule table and 

according to the results of the data reception through the 

first receiver means. If there is any missing song data during 
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the song data transmission, the karaoke terminal requests the 

center station to re-transrnit the inissing song data through 

the bidirectional wired com1nunication network. On the other 

hand) the center station trans1nits the inissing song data 

through the bidirectional wired c01nmunication network in 

response to the request frorn the karaoke tern1inal using the 

second transmitter means. Thus, the karaoke terminal can 

receive the missing song data transn1itted fro1n the center 

station in response to the re-transmission request through the 

bidirectional wired communication network by the second 

receiver means. 

BRIEF DESCRIPTION OF THE DRA\i\TINGS 

Figure 1 is a schematic block diagrain of a network 

karaoke system as an embodin1ent according to the present 

invention. 

Figure 2 is a schematic block diagran1 showing structure 

of a karaoke terminal in the embodhnent. 

Figure 3 shows an exainple of a forn1at of a distribution 

schedule table. 

Figure 4 is a flowchart showing operation of a central 

station involved in the inventive system. 

Figure 5 is a flowchart showing operation of the karaoke 

terminal. 
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DETAILED DESCRIPTION OF THE INVENTION 

Details of ernbodiments of a network karaoke systelTl 

according to the present invention will now be described with 

reference to the drawings. 

Figure 1 shows overall structure of a network karaoke 

system as an embodiment of the present invention. In the 

Figure: nulT1eral 1 denotes a center or host station 

accom1nodating a database of karaoke song data. The center 

station 1 is cornprised of a host computer 11, a hard disk 12, 

a co1nmunication interface 13 for a public communication 

network such as a public telephone network or ISDN, and a 

first transmitter 14 to broadcast or inulticast a wireless signal 

representing the karaoke song data via a comIYmnication 

satellite 3 simultaneously. The co1nmunication interface 13 

functions as a second transmitter to transmit the song data 

through the public communication network N. Nu1nerals 2, 2, 

. . . denote a multiple of karaoke terminals or stations as a 

recipient of the karaoke song data. These karaoke tenninals 

2, 2, ... are connected to the center station 1 via the public 

co1nn1unication network N, and have a receiver to receive the 

wireless signal containing the karaoke song data. 

Structure of each karaoke tern1inal 2 will be described 

hereunder with reference to Figure 2. In Figure 2, nurneral 21 

denotes a CPU to control various circuit blocks connected to 
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a bus. Nu1neral 22 denotes a ROM to store control programs 

executed by the CPU 21, and font data used to display lyric 

data included in the karaoke song data. Nurneral 23 denotes 

a RAM used as a work area of the CPU 21. The RAM 23 

stores a distribution schedule table to achninistrate reception 

and admission of the song data transmitted from the center 

station 1. The configuration of the distribution schedule table 

will be described later in detail. Nurneral 24 denotes a first 

receiver to receive the wireless signal which carries the 

karaoke song data. Nurneral 25 denotes a second receiver in 

the form of a com1nunication interface for the public 

communication network N. Numeral 26 denotes a timer to 

count a elate and tiine. The CPU 21 recognizes an arrival 

date or timestainp of the song data according to clock 

information from the timer 26. Numeral 27 denotes a hard 

disk to store a file of the song data delivered from the center 

station 1. In other words, the song data distributed by the 

center station 1 is stored in a database of the karaoke 

terminal implemented in the hard disk 27. 

Nu1neral 28 denotes an operation pai1el which outputs 

control signals corresponding to various user operation inputs 

to the CPU 21. With the operation panel 28, an operator 

inputs commands to control basic operation of the karaoke 

terminal such as song selection, starting and stopping of 
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ka.ra.oke song performance, and adjustment of volume, te1npo 

etc. Further, the operator can command the CPU 21 to 

c01n1nunicate with the center station 1. 

Numeral 29 denotes a synthesizer to generate or 

synthesize a musical sound signal in response to perforrnance 

data included in the song data which is fed from the CPU 21. 

Further, the inusical sound synthesizer 29 feeds the 

synthesized musical sound signal to a inixer 30. The mixer 30 

mixes the musical sound signal generated by the synthesizer 

29 and a vocal sound signal picked up by a microphone 31 

with each other, and acoustically reproduces the mixed audio 

signal through a spealrnr 32. 

Nu1neral 33 denotes a video player to read out 

con1pressed video data from a CD-RONI 34, to decompress 

the read video data, and to send the decompressed video data 

to a video synthesizer 35. The video synthesizer 35 

superin1poses a background picture represented by the video 

data distributed fron1 the video player 33 over lyric words 

represented by character fonts arranged according to lyric 

inforrnation provided from the CPU 21, and displays the 

superirnposed image of the background picture and the lyric 

words on a screen of a display 36. 

The configuration of the distribution schedule table will 

now be described hereunder. As shown in Figure 3, the 
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distribution schedule table stores all dates and times of the 

song data distribution scheduled in the center station 1 with 

respect to a certain delivery period, e.g., one week. For 

exa1nple, a top column "95.04.18.11:15" in the table of Figure 

3 indicates that data distribution of one ite1n of the karaoke 

song data is scheduled at 11:15 am, on April 18th, 1995. The 

distribution schedule table is multicasted sirnultaneously fro1n 

the center station 1 to the karaoke tenninals 2, 2, ... 

periodically via the co1nmunication satellite 3. The karaoke 

tenninal 2 compares the actual date and tin1e of a song data 

reception derived by accessing the ti1ner 26 at the thne of 

data arrival, with the scheduled elate and time reserved in the 

distribution schedule table. A detector in1plernented in the 

karaoke terminal detects whether an object iten1 of the song 

data is transnritted at the scheduled date and time or not 

according to the comparison results: 

The operation of the embodirnent will now be described 

hereunder. Figures 4 and 5 are flowcharts showing the 

operation of the center station 1 and the karaoke tern1inal 2, 

respectively, in the song data distribution. The operation of 

the song data distribution will be described hereunder 

referring to the Figures. In Figure 4, the center station 1 

multicasts the distribution schedule table shown in Figure 3 

via the communication satellite 3 to the karaoke terminals 2, 
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2, ... (step Sal), in order to notify the scheduled elates of the 

song data transmission periodically, e.g., once a week. As 

shown in the flowchart of Fig. 5, the karaoke terrninals 2, 2, 

... receive the distribution schedule table by the receiver 24, 

and store the received table in a predetermined area other 

than the area for the song data in the hard disk 27 (step 

Sbl). Then, the center station 1 inulticasts the song data in 

analogous rnanner as in the case of the distribution schedule 

table, at the elate and tin1e scheduled by the table (step Sa2, 

Sa3). The song data transmission is successively carried out 

at the scheduled timings throughout the distribution period 

as long as the distribution schedule table is valid for that 

period (steps Sa2 to Sa4). On the other hand, the karaoke 

terminal 2 receives the song data in every song data 

distribution, and stores the received song data in the hard 

disk 27 (step Sb2). Thus, a new item of the song data is 

registered in the database of the karaoke terminal 2. The 

karaoke terminal 2 also derives the clock information from the 

timer 26 at the data reception timing, and saves the derived 

clock information as the actual date and time of re~eption of 

the song data in a predetermined mernory area (other than 

the area for the song data) of the hard disk 27 (step Sb3). If 

all items of the song data distributed are received so that 

there is no missing ite1n of the song data, the routine of the 
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center station returns to step Sal. The karaoke terminal is 

placed in a standby state for next table distribution. The 

same procedure is repeated all over again upon receiving a 

new distribution schedule table (steps Sb2 to Sb4). 

If the song data distribution is failed clue to incidental 

reason such as weather condition so that some item of the 

song data is inissing, the karaoke tenninal 2 sends a 

re-transrnission request which includes index inforn1ation 

specifying the missing song data and identification 

infonnation of the requesting karaoke tern1inal via the public 

cornrnunication network to the center station 1 (step Sb6). 

Upon receiving the re-transmission request (step Sa5), the 

center station 1 identifies the missing song data requested to 

be re-transmitted according to the index inforrnation in terms 

of the scheduled date and tiine of the missing song data 

included in the request. The center station 1 recognizes 

correspondence between each item of the song data and its 

transmission time schedule. Therefore, the center station can 

readily identify the nlissing item of the song data according 

to the index information which specifies the corresponding 

data and according to time scheduled for the missing item. 

Then, the center station transmits the identified song data 

via the public communication network N to the kaJ.·aoke 

terminal 2 which has placed the request (step Sa6). Then, 
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returning to step Sal, the center station 1 transmits another 

distribution schedule table at the beginning of a next 

distribution period. On the other hand, if the karaoke 

temlinal 2 does not issue a re-transmission request, the center 

station 1 retun1s to the step Sal without executing the 

re-trans1nission procedure. The above described operation is 

repeated in every distribution period by updating the 

distribution schedule table. 

The reproduction operation of the karaoke performance 

in the karaoke terminal 2 is described hereunder. Upon user 

input of a song selection corn1nand, and in response to a start 

c01nmand through the operation panel 28, the CPU 21 loads 

the relevant song data frorn the hard disk 27 to the RAM 23. 

Then, the CPU 21 analyzes the song data, and sends the 

perfonnance data derived from the analysis to the synthesizer 

29. Further, the font data corresponding to the lyric words of 

the selected song and being derived from the analysis is fed to 

the video synthesizer. 35. The CPU 21 also distributes a song 

title code included in the song data to the video player 33. 

The video player 33 loads the video irnage data corresponding 

to the song title code from the CD-ROM 34 to the video 

synthesizer 35. The musical sound signal generated by the 

synthesizer 29 and the vocal sound signal picked up by the 

microphone 31 are mixed with each other by the mixer 301 
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and are reproduced through the speaker 32. On the other 

hand, the video synthesizer 35 superimposes the video irnage 

data and the font data of the lyric words with each other so 

that the display 36 displays the lyric words of the song and 

the background i1nage in synchronis1n with the progress of 

the karaoke perf onr1ance. 

According to the e1nbodiment described above, the 

center station 1 multicasts the song data to deliver the sarne 

to the karaoke terminals 2, 2, . . . sirnultaneously via the 

couununication satellite 3. The karaoke tenninals 2, 2, ... 

check the missing song data in the transmission with reference 

to the distribution schedule table trans1nitted in advance so 

as to request the center station 1 to re-transmit the 1nissing 

song data via the public cornn1unication network N by 

sending a re-transn1ission request. Consequently, the efficient, 

low cost and firin song data distribution is realized and the 

recovery of the missing song data is assured. In detail, the 

first transmitter 14 of the center station 1 unidirectionally 

communicates with the first receiver 24 of each karaoke 

terminal 2 through a wireless cornmunication channel of the 

satellite 3 to broadcast the song data. The second 

transmitter included in the communication interface 13 of the 

center station 1 can bidirectionally cornmunicate with the 

second receiver contained in the couununication interface 25 
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of each karaoke terminal 2 through a wired communication 

channel of the public com1nunication network N to exchange 

the re-transrnission request and the song data. Further, the 

center station 1 transmits index information which lists ite1ns 

of the song data to be broadcasted. Each karaoke terminal 2 

receives the index information so that the detector checks 

received iterns of the song data with reference to the received 

index inforn1ation to thereby detect when the first receiver 24 

has failed to receive any of the listed ite1ns of the song data, 

which is rnissing fron1 the received song data. Preferably, the 

center station 1 trans1nits the index inforn1ation in the fonn 

of a tirne schedule which specifies when each item of the song 

data is to be broadcasted. while the detector detects a 
. I 

missing item of the song data according to the ti1ne schedule. 

The present invention is not limited to the extent of the 

ernbodiinent described above, and it can be rnodified as 

follows: 

(1) In the embodiinent above, if the trans1nission of the 

distribution schedule table to the karaoke terminals is failed, 

the karaoke terminals cannot check if there is a mi~sing item 

of the song data. Considering such situation, the center 

station 1 may send a list, resurne, or sun1mary of information 

concerning the already transmitted distribution schedule 

tables periodically to the· karaoke terminals 2, 21 ••• via the 
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public c01mnunication network N. The karaoke terminals can 

check a status of the delivery of the table according to the 

list. Then, the karaoke terminal returns ru.1 acknowledge1nent 

to the center station when the karaoke terminal safely 

receives the schedule table. In this arrangernent, possibility of 

faulty transmission of the check list is considerably srnall 

since the data volume transferred between the center and 

peripheral stations is smaller than that of the song data. 

(2) To prevent the faulty trans1nission of the distribution 

schedule table, the table may be delivered via the public 

c01nmunication network N in place of the broadcast channel. 

(3) The trans111ission interval of the distribution schedule 

table may be changed due to frequency of the song data 

distribution. For example, if the song data is distributed 

frequently in a clay, the table inay be distributed once a day 

or inore, so that the song data distribution can be checked 

not on 'date' basis, but on 'time' basis. 

( 4) The distribution schedule table may be transmitted 

at a predetenninecl timing such as beginning of the 

distribution period. 

(5) The content of the distribution schedule table can be 

modified according to detection inethods of the missing song 

data. In the embodiment above, the missing song data is 

identified in terms of the scheduled elate and ti1ne of 
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distribution. Otherwise, the missing song data is detected 

according to the song title code unique to each item of the 

song data. In such a case, a list, resume, or surr11nary of the 

song title codes of the song data to be delivered may be 

trans1nitted to the karaoke tenninals as the index 
.... 

information. Further, the timer 26 can be utilized to n1onitor 

a tirne-up count to each scheduled distribution timing in 

order to detect whether the song data transmission relevant 

to the scheduled timing is failed or not. 

(6) In the embodiment above, the co1nrnunication 

satellite is employed to rrmlticast the song data. Otherwise, 

any u1ethod of wired or wireless multicasting can be 

optionally e1nployed as the corr1munication inedium of the 

song data transmission. 

(7) As access control information for the n1ulticasting, 

the center station 1 can send key infonnation which controls 

pennission or inhibition of the 1nulticasting service to the 

karaoke terminals 2, 2, . . . via the public telephone network 

N. 

(8) As the access control information for the p:ublic 

communication network N, a call number of the center 

station 1 can be multicasted to the karaoke tenninals 2, 2, ... 

sirnultaneously. 

As discussed in the foregoing, according to the present 
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invention, the center station multicasts the song data to 

deliver the sa1ne to the karaoke terminals, and the karaoke 

terminals detect existence of missing song data in the 

delivered song data in order to request the center station to 

re-transmit the n1issing song data through the bidirectional 

wired cornmunication network, so that the reliable song data 

distribution can be achieved at low cost and the song data 

missing in the karaoke tenninal can be readily recovered. 
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\.Vhat is clairned is: 

1. A syste1n comprising a center station which trans1nits 

song data, and a plurality of karaoke tenninals which 

communicate with the center station to receive therefro1n the 

song data so that each karaoke terminal can provide a 

karaoke service based on the received song data, wherein: 

the center station comprises a first transrnitter that 

broadcasts the song data to transmit the sa1ne simultaneously 

to all of the karaoke terminals, and a second transmitter that 

responds to a request from each karaoke terminal to 

individually trans1nit the song data to each karaoke tenninal; 

and wherein 

each karaoke tenninal comprises a. first receiver that is 

capable of receiving the song data broadcasted by the center 

station, a detector that detects when the first receiver has 

failed to receive the broadcasted song data for communicating 

with the center station to notify thereto the request for 

re-transmission of the song data, and a second receiver that 

receives the song data re-transmitted from the second 

transrnitter of the center station in response to the.request. 

2.. A system according to clairn 1, wherein the first 

transmitter of the center station unidirectionally 

communicates with the first receiver of each karaoke terminal 

through a wireless communication channel to broadcast 
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therethrough the song data. 

3. A system according to claim 1, wherein the second 

transmitter of the center station can bidirectionally 

cornmunicate with the second receiver of each karaoke 

tenninal through a wire cornrnunication channel to exchange 

therethrough the request and the song data. 

4. A system according to claim 1, wherein the center 

station transmits index information which lists items of the 

song data to be broadcasted, and each karaoke terrninal 

receives the index infonnation so that the detector checks 

received ite111s of the song data with reference to the received 

index information to thereby detect when the first receiver 

has failed to receive any of the listed iterns of the song data.1 

which is missing from the received song data. 

5. A system according to claim 4, wherein the center 

station transmits the index information in the form of a tirne 

schedule which specifies when each. itern of the song data is to 

be broadcasted, while the detector detects a missing item of 

the song data according to the time schedule. 

6. A system according to claim 4, wherein the karaoke 

terminal returns an acknowledgernent to the center station 

when the karaoke terminal receives the index information. 

'?. A network karaoke syste1n in which a center station 

distributes song data to a multiple of karaoke tern1inals, while 
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each karaoke terminal synthesizes a musical sound according 

to the distributed song data, and mixes the synthesized 

musical sound with a vocal sound picked up by a microphone, 

wherein 

said center station comprises; 

first transmitter rneans to multicast song data to deliver 

the sarne to the karaoke terminals, and wherein 

second transmitter means to trans1nit song data to each 

karaoke terminal through a bidirectional wired 

c01n1nunication network: in response to a request fron1 each 

karaoke tenninal; and wherein 

each karaoke tenninal comprises: 

first receiver means to receive said song data rnulticasted 

by said center station, 

1neans storing a distribution schedule table to keep 

information concerning the song data to be delivered, 

detector means to detect existence of rnissing song data 

in the delivered song data according to the information kept 

in said distribution schedule table and according to results of 

song data reception through said first receiver mea~1s 1 
re-transmission requesting rneans to issue a request for 

said center station to re-transrnit the rnissing song data 

detected by said detector means, and 

second receiver ineans to receive the 111issir1g song data 
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transrnitted fron1 said center station in response to the issued 

request through said bidirectional wired co1nmunication 

network. 

8. In a syste1n con1prising a center station which 

transn1its song data, and a plurality of karaoke terrrilnals 

whid1 connnunicate with the center station to receive 

therefro1n the song data so that each karaoke tenninal ca.n 

provide a karaoke service based on the received song data, a 

cormnunication rnethod comprising the steps of: 

operating the center station to broadcast the song data 

to trans1nit the same simultaneously to all of the karaoke 

terrn.inals: 
' 

operating the karaoke ternlinal to receive the song data 

broad.casted by the center station; 

detecting when the karaoke terminal has failed to receive 

the broadcasted song data for communicating with the center 

station to notify thereto a request for re-transmission of the 

song data; 

operating again the center station in response to the 

request frorn the karaoke terminal to individually trans1nit 

the song data to the karaoke terminal; and 

operating the karaoke terrninal to receive the song data 

re-transmitted from the center station in response to the 

request. 


