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NI CATI ON CHANNEL BACKGROUND OF THE | NVENTI ON The present i nvelfbk onsf
¥elates to a network karaoke systemin whi th a center station distributes ¢
song data to a nultiple of karaoke terminals. In the prior art, there is
known a networ k karaoke system in which a central or host station having a
dat ﬁbase of Ef)ng data distributes song data via a comuni cati on network

such as a public_tel ephone network to retailers suc raoke bars on
demand. In such &EESESY%@RK%%MKE@SYSEE&@#E&@@@é&pEHSi ve if
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a nmaster station to slave stations §HAN®NRously via a conmuni cation
satellite. Such a systemis generally suitable for feeding common data to a
mul tiple of peripheral stations. The nulticast or broadcast systemis put
in practice w dely over

BACKGROUND OF THE INVENTION

The present invention relates to a network karaoke
system in which a center station distributes song data to a
multiple 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 communication
network such as a public telephone network to retailers such
as karaoke bars on demand. In such a system, the
communication cost tends to be expensive if the number 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 master
station to slave stations simultaneously via a communication
satellite. Such a system is generally suitable for feeding
common data to a multiple of peripheral stations. The
multicast or broadcast system is put in practice widely over

various application fields.



varisous application fields. 2 The inventor of the present invention has

attenpted to enploy the nulticast comruni cation systemin the network
Kar aoke system havi ng many peripheral stations or karaoke ternnals,

in

order to realize efficient and i nexpensive song data distribution to the

peri pher al

stations. However, such a myticast song data distribution

systemis found to have problens that sone itens of the song data may be
dropped in the transm_ssion, if the peripheral station is not ready to
recei ve the song date laventar eféhe priesent invemtionrhas attempsadaio
communi cation error occurs. Further, the system | acks any recovery neans to
send m ssing smplaatheanalticast tommanigdronl systeti onsheSudvek OF THE

| NVENTI ON The present

i nvention is conceived based on the background

descri bed aboveraskd dyisse@Uhaofes imsahp p@dphétledtationbr dpgdabhexpensi ve

song data distribution to a nmultiple of peripheral

prevent song 4giminals, in order to realize efficient and inexpensive song

data distribution to the peripheral stations. However, such a
multicast song data distribution system is found to have |
problems that some items of the song data may be dropped
in the transmission, if the peripheral station is not ready to
receive the song data at a transmission timing, or if incidental
communication error occurs. Further, the system lacks any
recovery means to send missing 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 form of the invention, a network karaoke
system comprises a center station which transmits song data,
and a plurality of karaoke terminals which communicate with
the center station to receive therefrom the song data so that

each karaoke terminal can provide a karaoke service based on

kar aoke stations,

and to



m ssing in the song data distribution. In a general formof the invention,
a network karaoke system conprises a center station which transmts song
data, and a plurality of karaoke term nals which comunicate with the
center station to receive therefromthe song data so that each karaoke
termnal can provide a karaoke service Rased on 3 the received song
data. The center station conprises a first transmtter that broadcasts the
song data to transmt the sanme simultaneously tq all of the karaoke
termnals, andhe seeaiwadisong dateerlhegentes phatdent wmprsgses first om each.
karaoke termnal to individually transmt the song data to each karaoke
ternminal . Eachrkasaukter éhat abadoapts tke sanfy data tecanemitHdte i s capabl e
of receiving the song data broadcasted by the center station, a detector

that detects whenetdimfltastonslsetvall bbshtdidedkeotsreceiale, ahd dHroadcast ed
song data for communicating with the center station to notify thereto the

eaiest o SEEAERLASL 138 SaNenh o o RS ce vl {ha
karaoke terminal to individually transmit the song data to
each karaoke terminal. Each karaoke terminal 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 transmitter of the center station in response
to the request.

In a specific form, the network karaoke system according
to the present invention comprises a center station which
distributes song data to a multiple of karaoke terminals, while
each karaoke terminal synthesize a musical sound according
to the distributed song data, and mixes the synthesized
musical sound with a vocal sound picked up by a microphone.
The center station comprises first transmitter means to
multicast song data to deliver the same to the karaoke
terminals, and second transmitter means to transmit song

data to each karaoke terminal through a bidirectional wired



fromthe second transmtter of the center station in response to the
request. In a specific form the network karaoke system according to the
present invention conprises a center station which distributes song data to
a multiple of karaoke term nals, while each karaoke term nal synthesize a
musi cal sound according to the distributed song data, and m xes the

synt hesi zed nusi cal sound with a vocal sound picked up by a m crophone. The
center station conprises, first transmtter neans to nulticast, song data to
deliver the s&rEEBRIFation: nokeotleinitesponsarfe adeauast fearonthie er neans to
transmt song_data to each karaoke term nal through a bidirectional wred
4 comuni cat i &araekewdekmiinalse sPank diaraoker tegomsial focanprises fashoke

term nals. Each karaoke term nal conprises first receiver nmeans to receive

the song dat aretéiviecantedshy tdueivenhersosigatlnbn mukacsstetoby ridiea
di stribution schedule table to keep information concerning the song data to

Pﬁedel i vered, cdat@CERitiTRANSeIS IRIGAL LHisthihesionl schedhiledatlegodata in
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 information 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-transmit the missing song data detected by the detector
means, and second receiver means to receive the missing song
data transmitted from the center station in response to the
issued request through the bidirectional Wire(i communication
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 terminals receive
the song data multicasted from the center station by the first
receiver means. The karaoke terminal detects existence 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



del ivered song data according to the information kept in the distribution
schedul e tabl e and according to results of song data reception by the first
rYeceiver neans, re-transm ssion requesting nmeans to i ssue a request for the
center station to re-transmt the m ssing song data detected by the

detect or nmeans, and second receiver negns to receive the mssing song data
tLansm'httﬁd Lrgmthe center station in response to the issued request

t hrough the bidirectiqnal wired.cammunicati on,network. I n operatjon, the
center statiobhensorigcdata BansRYsHens thes Oé@tféﬂrt!%md’élri%‘r%shéil@ane to

t he karaoke termnals by the first transmtter nmeans, while the karaoke
termnal s receenken satdondoie-Aransmil dbe quifsingsong daka éﬁlﬁtlghi on by the
first receiver neans. The karaoke term nal detects existence of m ssing
song data in the hditectiablswiredgommonpcaiion netwomk.i Ofmothatotdrerst ored in
the distribution schedule table and according to the results of the data

{jgf:péhf{lntghr hﬁglal,ttm& téfitdr sttty ekanemiits thé rhissigg issngndatd ssi ng song
through the bidirectional wired communication network in
response to the request from the karaoke terminal using the
second transmitter means. Thus, the karaoke terminal can
receive the missing song data transmitted from 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 DRAWINGS

Figure 1 is a schematic block diagram of a network
karaoke system as an embodiment according to the present
invention.

Figure 2 is a schematic block diagram showing structure
of a karaoke terminal in the embodiment.

Figure 3 shows an example of a format 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.



t he song data transm ssion, the karaoke term nal requests the center
station to re-transmt the m ssing song data through the bidirectional

Wi red conmmunication network. On the other hand, the center station
transmts the mssing song data through the bidirectional wred

comuni cation network in response to the request fromthe karaoke term nal

using the second transmtter neans. Thus, the karaoke

t he m ssing song A & L Hans Yo
the re-transm ssi-6f 5 '

ni cation

network by the second receiver neans. BRI EF DESCRI PTI ON OF THE DRAW NGS
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Figure 4 is a flowhart show ng operation of a central

station involved in

t he inventive r§§ﬁ§1€§ﬁ€ o deramgga. fl owchart show ng operation of the

kar aoke

Figure 1 shows overall structure of a network karaoke

system as an embodiment of the present invention. In the

Figure, numeral 1 denotes a center or host station

accommodating a database of karaoke song data. The center

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

a communication interface 13 for a public communication

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

first transmitter 14 to broadcast or multicast a wireless signal

representing the karaoke song data via a communication

satellite 3 simultaneously. The communication interface 13

functions as a second transmitter to transmit the song data

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

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

recipient of the karaoke song data. These karaoke terminals

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

communication network N, and have a receiver to receive the

wireless signal containing the karaoke song data.

Structure of each karaoke terminal 2 will be described

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

denotes a CPU to control various circuit blocks connected to



term nal . 6 DETAI LED DESCRI PTI ON OF THE | NVENTI ON Detail s of enbodi nents
of a network karaoke system 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 enbodi nent of the present invention. In
the Figure, nuneral 1 denotes a center;or host station accommpdating a

dat abase of karaoke song data. The center station 1 is conprised of a host

SRR S ORT e SRR KRNI
first transmtter 14 to hroadcast or nulticast a wreless signal
representing eXecudedabyethw hePtad, wngd fonfodataiused to daplay ymc3
si mul t aneously. The communi cation interface 13 functions as a second
transnitter tdataanshided e thenkarkdlee somgulptat N umetdlc28 dlenotiesat i on
network N. Nunerals 2, 2, denote a nultiple of karaoke termnals or
stations as ag RAM used as a work area of the CPU 21. The RAM 23
stores a distribution schedule table to administrate 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. Numeral 24 denotes a first
receiver to receive the wireless signal which carries the
karaoke song data. Numeral 25 denotes a second receiver in
the form of a communication interface for the public
communication network N. Numeral 26 denotes a timer to
count a date and time. The CPU 21 recognizes an arrival
date or timestamp 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.
Numeral 28 denotes an operation panel which outputs
control signals corresponding to various user operation inputs
to the CPU 21. With the 6perafcio11 panel 28, an operator

inputs commands to control basic operation of the karaoke

terminal such as song selection, starting and stopping of



reci-pient of the karaoke song data. These karaoke termnals 2, 2, ... are
connected to the center station 1 via the public comrunication network N,
and have a receiver to receive the wirel ess signal containing the karaoke
song data. Structure of each karaoke termnal 2 will be described hereunder
with reference to Figure 2. In Figure 28 nuneral 21 denotes a CPU to
control various circuit bl ocks connected to 7 a bus. Nunmeral 22 denotes
a ROMto storel cont r ol progr execut eg%\%l t he CPU 1,, and font data used
to display |yrddag ??qqu‘&lpl%l mﬁn@%eaak RSt RYIY YalURGmEBIP®3 denot es
a RAM used as a work area of the CPU 21. The RAM 23 stores a distribution
schedul e t abl etto Iﬁmﬁmrsthat@er@é@ptca@ncmnmdi@m 6P b 21He song data
transmtted fromthe center station 1. The configuration of the

di stribution scheduimichablweithi the kentiesstdthen l.ater in detail. Nuneral 24
denotes a first receiver to receive the wreless signal which carries the

kar aoke song dat a Nthbnaail2Pdedeted gssﬁlt&@@mw ﬂ(ﬁg@nyﬁftel@l the formof a
comuni cation interface for the public

synthesize a musical sound signal in response to performance

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

Further, the musical sound synthesizer 29 feeds the

synthesized musical sound signal to a mixer 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 speaker 32.

Numeral 33 denotes a video player to read out
compressed video data from a CD-ROM 34, to decompress
the read video data, and to send the decompressed video data
to a video synthesizer 35. The video synthesizer 35
superimposes a background picture represented by the video
data distributed from the video player 33 over lyric words
represented by character fonts arranged according to lyric
information provided from the CPU 21, and displays the
superimposed 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



communi cation network N. Nuneral 26 denotes a tiner to count a date and
time. The CPU 21 recogni zes an arrival date or tinestanp of the song data
according to clock information fromthe timer 26. Nuneral 27 denotes a hard
disk to store a file of the song data delivered fromthe center station 1.
In other words, the song data distributed by the center station 1 is stored
I n a database of the karaoke termnal inplenented in the hard di sk 27.

Cor capondi ng iy BRFisS Subed Iy BraH pren Rl dabes pmel Gsue2 o1 ThA h t he
operation panel 28, an gperator inputs conmands to control basic _operation
of the karaokesongr dataldistithusions selyedeledcin she cander istgtiond Lsviigpi ng of
8 karaoke song performance, and adjustnent of volune, tenpo etc. Further,
t he operator aaspectmbara cetinitPtlel2tertyo peoroding.gat enaiweelt.nEocent er station
1. Nuneral 29 denotes a synthesizer to generate or synthesize a nusical
sound signal igxai@pROns ¢opocdRithar "98104.18.11:15” in the table of Figure

3 indicates that data distribution of one item of the karaoke

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

distribution schedule table is multicasted simultaneously from

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

periodically via the communication satellite 3. The karaoke

terminal 2 compares the actual date and time of a song data

reception derived by accessing the timer 26 at the time of

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

distribution schedule table. A detector implemented in the

karaoke terminal detects whether an object item of the song

data is transmitted at the scheduled date and time or not

according to the comparison results:

The operation of the embodiment will now be described

hereunder. Figures 4 and 5 are flowcharts showing the

operation of the center station 1 and the karaoke terminal 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,



data included in the song data which is fed fromthe CPU 21. Further, the
musi cal sound synt hesi zer 29 feeds the synthesized nusical sound signal to
a m xer 30. The mi xer 30 m xes the nusical sound signal generated by the
synt hesi zer 29 and a vocal sound signal picked up by a mcrophone 31 with
each other, and acoustically reproduces the m xed audi o signal through a
speaker 32. Nuneral 33 denotes a video player to read out conpressed video

data froma ROM 34, to _deconpress the read vide ata, and send t he
deconpressed #i deo (aﬁﬂhgﬁégami(& l'st@niélﬂ@é)fzfg\e %‘gle%'f‘ﬂﬁa\ﬁl%% %{/&ﬂ‘?’lesi zer 35
superi nposes a background picture represented by the video data distributed

fromthe vi desorg slpdn Bansweission perwshdsllyepges enced meedhafact er fonts
arranged according to lyric information provided fromthe CPU 21, and

di spl ays the shpeni mpokedowelgartodf Fhg. Hadher karabke torunmada®,the 1yric
words on a screen of a display 36. The configuration of the distribution
schedul e tabl e wreteiRewiRediigsinitied stheduldenblAbystioamecdiver Pdre 3, the

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 multicasts the song data in

analogous manner as in the case of the distribution schedule

table, at the date and time 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 Sad). 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 reception of

the song data in a predetermined memory 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 item of the song data, the routine of the



9 dirstribution schedule table stores all dates and tines of the song data
di stribution scheduled in the center station 1 with respect to a certain
delivery period, e.g., one week. For exanple, a top colum "95.04.18.11: 15"
in the table of Figure 3 indicates that data distribution of one item of

t he karaoke song data is scheduled at 33%:15 am on April 18th, 1995. The
distribution schedule table is multicasted sinultaneously fromthe center
station 1 to the karaoke termnals 2, 2, ... periodically via_the

communi cat i on CeRteN phatdon. retuang doastiep S@Am’ﬁge kareoksdicssningd iact ual date
and tinme of a song data reception derived by accessing the tinmer 26 at the
time of data glacedhliin wStandEg stelie dor etexdat#blendistifmitiesePke i n the

di stribution schedule table. A detector inplenented in the karaoke term nal

detects whet hgananpebiedtire isrepbatdid aloogedapain ups@neaeiviag &t the
schedul ed date and tine or not according to the conparison results. The

operation of gy HHGSH RN %ﬁédﬂ%%ﬂﬁed@%gém Rgrglpyper. Figures 4 and

5 are flowharts show ng the operation of center station 1 and the

kar aoke ter i nal 3 (eSS Pl YiishibhbR® BNgdad el ShTLAMLAN The

operation of the Song ributron w escri er eunder
reason such as weather condition so that some item of the

song data is missing, the karaoke terminal 2 sends a
re-transmission request which includes index information
specifying the missing song data and identification
information of the requesting karaoke terminal via the public
communication network to the center station 1 (step Sb6).
Upon receiving the re-transmission request (step Sab), the
center station 1 identifies the missing song data requested to
be re-transmitted according to the index information in terms
of the scheduled date and time 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 l’lliSSil.lg 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 karaoke

terminal 2 which has placed the request (step Sa6). Then,



referring to the Figures. In Figure 4, the center station 1 nulticasts the
di stribution schedule table shown in Figure 3 via the conmuni cation
satellite 3 to the karaoke term nals 2, 10 2, ... (step Sal), in order
to notify the schedul ed dates of the song data transm ssion periodically,
e.g., once a week. As shown in the flowchart of Fig. 5, the karaoke
termnals 2, 2, ... receive the distribution schedule table by the receiver
24, and store the received table in a predeterm ned area_other than the
area for the SShYraEiS tpretepeSads Ghaicsrter statiep biransmuhanoklkerent er
station 1 nulticasts the song data i n anal ogous manner as in the case of

t he distri butidistsbuéton schadiile tabla bt thet eegimdingned satedul ed by the
table (step Sa2, Sa3). The song data transm ssion is successively carried

out at the schéguhibmtiomipysod hiuaheubthidiehdndt if bt ikemrapkei od as | ong as
the distribution schedule table is valid for that period (steps Sa2 to

Se8), S U o g, e gabGb el e ontede e |1
station 1 returns to the step Sal without executing the
re-transmission 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 command, and in response to a start
command through the operation panel 28, the CPU 21 loads
the relevant song data from the hard disk 27 to the RAM 23.
Then, the CPU 21 analyzes the song data, and sends the
performance 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 clistribute_s a song
title code included in the song data to the video player 33.
The video player 33 loads the video image 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 30,



di sk- 27 (step Sb2). Thus, a newitemof.the song data is registered in the
dat abase of the karaoke termnal 2. The karaoke termnal 2 also derives the
clock information fromthe timer 26 at the data reception timng, and saves
the derived clock information as the actual date and tinme of reception of
the song data in a predeterm ned nenory;farea (other than the area for the
song data) of the hard disk 27 (step Sb3). If all itens of the song data
distributed are received spo that. there is no nissing itemof the song data,
the routine of&Itl(Eae?ll'e reproshirsest througly theespealert 32.s (i thal othmte kar aoke
termnal is placed in a standby state for next table distribution. The sane
procedure is rleped; éhearideoveyntigsizeruddsupecsinpiosgs dheewddiostrnapat i on
schedul e table (steps Sb2 to Sh4). If the song data distribution is failed

due to inci dendata aedsthe fuab dstaehthelyeendiordonwith ehei oshee sot em of the
song data is mssing, the karaoke termnal 2 sends a re-transm ssion

;ﬁgu?gte nm fzat%l'%lgdnﬂﬁéﬁiiéﬁ%X36rdi@p[@§sj e $pEQ WkAY Jhasesg Hhdong data
the background image in synchronism with the progress of
the karaoke performance.

According to the embodiment described above, the
center station 1 multicasts the song data to deliver the same
to the karaoke terminals 2, 2, ... simultaneously via the
communication satellite 3. The karaoke terminals 2, 2, ...
check the missing song data in the transmission with reference
to the distribution schedule table transmitted in advance so
as to request the center station 1 to re-transmit the missing
song data via the public communication network N by
sending a re-transmission request. Consequently, the efficient,
low cost and firm song daﬁa 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 communication 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 communicate with the

second receiver contained in the communication interface 25



i nformati on of the requesting karaoke termnal via the public comunication
network to the center station 1 (step Sb6). Upon receiving the

re-transm ssion request (step Sab5), the center station 1 identifies the

m ssing song data requested to be re-transmtted according to the index
information in terns of the schedul ed date and tine of the m ssing song
data included in the request. The center station 1 recognizes

correspondence .bet n each, item of .the so data.and its trgnsm ssion tine
schedul o, ThePERSICH. KEtab i FeHAIRAL? (tIROREH 2 SHHCH) CIRRRIISPHYR. i ssi ng

item of the song data according to the index informatjion which specifies
t he correspon@gﬁﬁn@ o4 &Ibé@r @ﬁ)lﬁlgnﬂﬁlﬁaftﬂ@lsﬁﬂ@é‘ﬂﬁfe%/ ﬁ@rexﬁilém&essi ng
item Then, the center station transmts the identified song data via the
publ i ¢ comunitbatiestramsmsskomNrequeste aksr tivk songrdateal Fartién Hhieas pl aced
the request (step Sa6). Then, 12 returning to step Sal, the center
station 1 tramentésstadohel tdassmituindex sefiagubdonawhéclatlisthetdmgi nni ng of

a next distribution period. On the other hand, if the karaoke
of the song data to be broadcasted. Each karaoke terminal 2
receives the index information so that the detector checks
received items of the song data with reference to the received
index information to thereby detect when the first receiver 24
has failed to receive any of the listed items of the song data,
which is missing from the received song data. Preferably, the
center station 1 transmits the index information in the form
of a time schedule which specifies when each item of the song
data is to be broadcasted, while the detector detects a
missing item of the song data according to the time schedule.

The present invention is not limited to the extent of the
embodiment described above, and 1t can be modified as
follows:

(1) In the embodiment above, if the transmission of the
distribution schedule table to the karaoke terminals is failed,
the karaoke terminals cannot check if there is a missing item
of the song data. Considering such situation, the center
station 1 may send a list, resume, or summary of information
concerning the already transmitted distribution schedule

tables periodically to the karaoke terminals 2, 2, ... via the



termnal 2 does not issue a re-transm ssion request, the center station 1
returns to the step Sal wi thout executing the re-transm ssion procedure.
The above described operation is repeated in every distribution period by
updating the distribution schedule table. The reproduction operation of the
kar aoke performance in the karaoke tergpgnal 2 is described hereunder. Upon
uaer iEpUL of a song selection command, and in response to a start command
t hrough the operation panel, 28, the CPU 21 ad rel evant, song data
from t he hardpgiblic commumhearom natwareN. ﬁ%@ fm&é beraninals Q'Hg song
data, and sends the performance data derived fromthe analysis to the

synt hesi zer 2@he€kira beatug bé thendelitary obthedpbidiasgordintgiéolbhe ¢ wor ds of
the sel ected song and being derived fromthe analysis is fed to the video

synt hesi zer 3%ist TMeh &P R4 lalraokditetriinul estwrisoag ddltdewbatiernant uded in
the song data to the Vi deo pl ayer 33. The video player 33 | oads the video

| mge dat a corpagROpaifit itutide wRed th kerauldetéramAleaely ROV 34 to the

vi deo synt hesizer 35. The nusical sound signal generated by the synt hesi zer

29 and the g;%g{%%%%ggglresgg{,@iule'ﬁbqg. YR {Wistdi2alEehRRROPos3 ittty & xed with
faulty transmission of the check list is considerably small
since the data volume transferred between the center and
peripheral stations is smaller than that of the song data.

(2) To prevent the faulty transmission of the distribution
schedule table, the table may be delivered via the public
communication network N in place of the broadcast channel.

(3) The transmission 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 day, the table may be distributed once a day
or more, 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 predetermined timing such as beginning of the
distribution period. .

(5) The content of the distribution schedule table can be
modified according to detection methods of the missing song
data. In the embodiment above, the missing song data is

identified in terms of the scheduled date and time of



13 and are reproduced through the speaker 32. On the other hand, the video
synt hesi zer 35 superinposes the video image 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 i mage in synchronismw th the progress of

t he karaoke performance. According to theg enbodi nent described above, the
center station 1 nulticasts the song data to deliver the sane to the
karaoke termnals 2, 2, ... simultaneously via the conmmunication satellite
3. The karaokedisiributibs. DtRerwise, checinisdingriasi datadsgletacsedn t he
transm ssion with reference to the distribution schedule table transmtted

in advance so agcérlin@atethet fnEeiti€cotleatihtiud tb@ackr itean vl thd he m ssing
song data via the public conmunicati on network N by sending a

re-transmi ssi Oﬁoﬁg%ﬁ%.; I@%ﬂ%lﬁ%gﬁi&b%a 1418 1@bhihfd, S suhfAWasPSif @l firm

song data distribution is realiz ahd 'thé recovéry of the fii ssing song

data i s assuredop bt aldes BRCHLIdaty HORAS bhelolfbiall Shg pgnter station

1 unidirectiona conmmini cat es Wi recel ver each kar aoke
transmitted to the karaoke terminals as the index

information. Further, th;timer 26 can be utilized to monitor
a time-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 communication
satellite is employed to multicast the song data. Otherwise,
any method of wired or wireless multicasting can be
optionally employed as the communication medium of the
song data transmission.

(7) As access control information for the multicasting,
the center station 1 can send key information which controls
permission or inhibition of the multicasting service to the
karaoke terminals 2, 2, ... via the public telephone network
N.

(8) As the access control information for the public
communication network N, a call number of the center
station 1 can be multicasted to the karaoke terminals 2, 2, ...
simultaneously.

As discussed in the foregoing, according to the present



termnal 2 through a wirel ess conmuni cati on channel of the satellite 3 to
broadcast the song data. The second transmtter included in the

comuni cation interface 13 of the center station 1 can bidirectionally
comuni cate with the second receiver contained in the communi cation
interface 25 14 of each karaoke ternimnal 2 through a w red communication
channel of the public comunication network N to exchange the

re-transm ssign request and the song data, Further, the center station 1
transmts i ndéventsimatho sentecstatien snidtsestst thesongrdpdata to be
broadcasted. Each karaoke termnal 2 receives the index information so that
the detector obecker tlkeeeasiavee tot €os kafadke termgnalst and the defrackece to the
received index information to thereby detect when the first receiver 24 has

failed to recejerenia@is Qrettebeekiﬁz@ﬁdeidfeﬂ‘ﬁsﬁhgtﬂm%sd@md@t thewhich is
m ssing fromthe received song data. Preferably, the center station 1

transmts the &lé‘l‘i‘@éréd‘é@ﬁ%@idt‘%n”iﬂ bribe tBofdaslfécst FHd sBnteeadeich Wi ch
speci fies when each itemof the song data 1S to be broadcasted, while the
detector deteclstAnsmit the missing song data through the bidirectional
wired communication network, so that the reliable song data
distribution can be achieved at low cost and the song data

missing in the karaoke terminal can be readily recovered.



m ssing itemof the song data according to the tine schedule. The present
invention is not linmted to the extent of the enbodi nent _described above,
and it can be nodified as follows: (1) In the enbodi nent above, if the

transmi ssion of the distribution schedule table to the ﬂmﬂﬁﬂu‘m"mﬁ i S
failed, the karaoke term nals cannot chegk if there is alilkWg Al
the song data. Considering such situation, the center station ! n%y sefid a
list, resune, sunmmary. of informati on concerning the already transmtted
di stribution sg{ﬂ?élﬁllé qlahned Beriodically to the karaoke termnals 2, 2,

... Via the 15 public comunication network N. The karaoke term nals can
check a statuslof thé\ sestemyr gompritingtaicenter statdiongvhich fizansmits Then,

t he karaoke term nal returns an acknow edgenent to the center station when
the karaoke tesongalatzafmid a phetaltty ohkasadledterminblsewhich t hi s

arrangenment, possibility of faulty transm ssion of the check list is
consi derably sgamimsiniegtd RetHala valtersthtistereedieeih@efrdhetlgent er and

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 transmitter that
broadcasts the song data to transmit the same simultaneously
to all of the karaoke terminals, and a second transmitter that
responds to a request from each karaoke terminal to
individually transmit the song data to each karaoke terminal;
and wherein

each karaoke terminal 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
transmnitter of the center station in response to the request.
2. A system according to claim 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



peri pheral stations is smaller than that of the song data. (2) To prevent
the faulty transm ssion of the distribution schedul e tabte,—the tabliemay"

be delivered via the public conmmunication network N in 1) 19
broadcast channel. (3) The transm ssion interval of the%ﬂﬂﬂ’”m"mgml”"l
schedul e table may be changed due to frgguency of the sonrg data #w s '«
distribution. For exanple, if the song data is distributed frequently in a
day, the table may he distributed once a day or nore, so that the song data
di stribution cdhebetluoatgledhaconghdatiat e’ basis, but on 'tine' basis. (4)
The distribution schedule table éﬂbe transmtted at a predeterm ned

timng such as Jegi nnhreystént hecar tartdlaim pgr whereinsihdlsecondt ent of the
di stribution schedul e table can be nDdlfled according to detection nethods

Cdent 11160 10 torme or The Cahequr o8 bt e ana tie ot S G stri but fon.
Q herw se, the d@nssiiificafowidht thd Sesh@Felbiver of each karaoke
terminal through a wire conmunication 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 terminal
receives the index information so that the detector checks
received items 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 items of the song data,
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 time
schedule which specifies when each item 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 acknowledgement to the center station
when the karaoke terminal receives the index information.
7. A network karaoke system in which a center station

distributes song data to a multiple of karaoke terminals, while



according to the song title code unique to each item of tl] data In
such a case, a list, resune, or sunmary of the song title mﬂ E#w’wmalﬂmg
data to be delivered may be transmitted to the karaoke te

i ndex information. Further, the tinmer 26 can be utilized to moni tor” a
time-up count to each schedul ed distribgpion timng in order to detect

whet her the song data transm ssion reI evant to the schedul ed ti mng is

failed or not. e enbod ove, the co nlc tion teII|te S
enpl oyed to rruﬁg]gé ‘]tqli 'éeéﬁ’@l g‘ﬁ’é’ﬁﬁd%@uﬁﬁ a,%qo ?gd or
wireless multicas can be optlonllye oyed sthe conmmuni cati on
nmedi um of the &8 ed isértbla%ﬁ%gdﬁla() r&?éﬂ e&@&ﬁhh‘%ﬁlm formation for

the nulticasting, the center station can _send key information which
control s per ni gsusicabsoimidi Bith @nvoéa.lt seumd| picked tim s armiicwonlonge
karaoke termnals 2, 2, ... via the public tel ephone network N. (8) As the
access control wmx@ﬁmt lon for the public conmunication network N, a call
nunber of the center station 1 can be nulticasted to the karaoke term nals
2, 2,... simltanegyil ¥enter station comprises;
first transmitter means to multicast song data to deliver
the same to the karaoke terminals, and wherein
second transmitter means to transmit song data to each
karaoke terminal through a bidirectional wired
communication network in response to a request from each
karaoke terminal; and wherein
each karaoke terminal comprises:
first receiver means to receive said song data multicasted
by said 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 information kept
in said distribution schedule table and according to results of
song data reception through said first receiver means,
re-transmission requesting means to issue a request for
said center station to re-transmit the missing song data

detected by said detector means, and

second receiver means to receive the missing song data



As di.scussed in the foregoing, according to the present — I7 inventiom, —
the center station nmulticasts the song data to deliver tIT

karaoke termnals, and the karaoke termi nals detect exis ﬂl’mm{' W’jw
song data in the dellvered song data isn order to request thetcenter st on
to re-transmt the m ssing song data thrQugh the bidirectional wred
communi cation network, so that the reli égl e song data distribution can be
achi eved at | ow cost and the song data mi ssi ng in the karaoke term nal can
be readily rectvangaitted m@mgl@mwmﬂmmﬁsm responge 9 dhemssuadri sing a
center station which transmts song data, and a plurality of karaoke

termi nal s whi chegoestuthcemgh wiaidh bidérevtivreal wiesd conmunecativa t her ef rom

the song data so that each karaoke term nal can provide a

network.
8. In a system comprising a center station which
transmits song data, and a plurality of karaoke terminals
which communicate with the center station to receive
therefrom the song data so that each karaoke terminal can
provide a karaoke service based on the received song data, a
communication method comprising the steps of:

operating the center station to broadcast the song data
to transmit the same simultaneously to all of the karaoke
terminals;

operating the karaoke terminal to receive the song data
broadcasted 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 from the karaoke terminal to individually transmit
the song data to the karaoke terminal; and

operating the karaoke terminal to receive the song data
re-transmitted from the center station in response to the

request.



kar aoke service based on the received song data, wherein: the center

station conprises a first transmtter that broadcasts the song data to

transmt the sane sinultaneously to all of the karaoke termnals, and a
responds to a request from each karaoke term nal
individually transmt the song data to zach karaoke term nal;

second transmtter that

each karaoke termnal conprises a first receiver that is capabl e of

recei ving the NBTWORKIARAOKE SYSTEM OFBROADOASTE TVRE! or t hat

detects when the first receiver has failed to receive the broadcasted song

data for comuni cat HAVING SUPPEEMENTARY'COMMUNICATION t he

request for

re-transm ssion of the song data, and a second receiver that
receives the song data re- transmttecbmlgm‘second transmtter of the
center station in response to the request.

claim1l, wherein the first transmtter of the center station
unidirectionally conmunicates with the first receiver of each karaoke
term nal through a wrel ess connunic%hhgqlggtyfel t o broadcast

In a network karacke system, a center station transmits
song data, and a plurality of karaoke terminals communicate with
the center station to receive therefrom the song data so that each
karaoke terminal can provide a karaoke service based on the
received song data, The center station has a first transmitter that
broadcasts the song data to transmit the same simuitaneously to
all of the karaoke terminals, and a second transmitter that
responds to a request from each karaoke terminal to individually
transmit the song data to each karaoke terminal. Each karaoke
terminal has 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 transmitter of the center station in response to the request.

and wherein

A system according to

to



19 therethrough the song data. 3. A system according to claim1l1, wherein
the second transmtter of the center station can bidirectionally

communi cate with the second receiver of each karaoke term nal through a

Wi re communi cation channel to exchange therethrough the request and the
song data. 4. A system accordi ng tolg%i m 1, wherein the center station
transmts index information which lists itens of the song data to be

br oadcast ed, and each karaoke term nal receives the index information so
that the detector checks received itens of the song data with reference to
the received index information to thereby detect wh first receiver
has failed to receive any of the listed itens ofN ¢ dataSNwhich is

m ssing fromthe received song data. A systemsh accor di D clai$A4, wherein
[ % el form tinme
CH) (0]

the center station transmts the index inforratio
s to
t he at a

schedul e which specifies when each item of |
broadcasted, while the detector detects a m
according to the tinme schedule. 6. A syS
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when the karaoke term nal receives the index information. 7. A networ k

kar aoke systemin which a center station distributes song data to a

mul ti pl e of karaoke term nals, while 20 each karaoke term nal

synt hesi zes a nusical sound according tg the distributed song data, and

m xes the synthesized nusical sound widA%a vocal sound pi cked up by a

m cr ophone, wherein said center station conprises; first transmtter neans

to multicast song data to get=ver the sanme to the karaoke term nals, and

wherein second transmtter np to transmt song data to each karaoke

term nal through a bidirectiignal w red conmunication network iﬁg}esponse to

a request from each karaoke rim nal; and wherei ngeach karaoke tler m nal

conprises: first recei9$+—we sjto receive saJ?\s data nultigbsted by
S

said center station, neans
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i nformation concerning the song data to be delivered, detector neans to
det ect existence of m ssing song data in the delivered song data accordi ng
to the information kept in said distribution schedule table and according
to results of song data reception through said first receiver neans,
retransm ssion requesting means to is % request for said center station
to re-transmt the m ssing song dmg (E aid detector neans, and
second receiver neans to receive t Jsng dat a 21 transmitted
fromsaid center station in response to the issued request through said
bidirectional wired comunication network. 8. In a system conprising a
center station which transmts song data, and a plurality of karaoke

term nals which communicate with the center station to receive therefrom
the song data so that each karaoke term nal can provide a karaoke service
based on the received song data, a conmunication nmethod conprising the
steps of:
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operating the center station to broadcast the song data to transmt the
sane sinmultaneously to all of the karaoke term nals; operating the karaoke
termnal to receive the song data broadcasted by the center station;
detecting when the karaoke term nal has failed to receive the broadcasted
song data for conmunicating with the defiber station to notify thereto a
request for re-transm ssion of th o) opesating again the center
station in response to the reques?i@%hﬁgﬁ e termnal to
individually transmt the song data to the karaoke term nal ; and operating

the karaoke termnal to receive the song data re-transmtted fromthe
center station in response to the request.
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