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- \Whatg.is &hainmed is: 1. A Kar aoke apparatus responsive to a request -
message for perform ng an entry song, conprising: nmusic data storage neans

for storing nmusic data representative of a plurality of entry songs;

reference data storage neans for storing reference data representative of a
mul tiple of key itens which specify the entry songs; collecting neans

i ncl uding a mcrophone for collecting art oral request nessage and for
converting the same into a correspondi ng voice signal; extraction nmeans for
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K F THE INVENTION

The preseﬁt invention relates to a Karaoke apparatus
(i.e., sing-along apparatus) capable of music-select operation
with a vx}ice input of oral request message.

Onelof approaéhes to the Karaoke apparatus for
designating a desired entry song will be briefly described
below. I?"ireviously, there are prepared a list book of Karaoke
entry songs which are reserved within an internal memory of
the apparatus or which are readily available for reproduction.
A manual commander such as an infrared remote controller is
utilized for inputting a reqﬁest command to the Karaoke
apparatus with reference to the prepared list book. In
operation, a siﬁger selects a desired entry sbng from the list

- of the Karaoke music in terms of a song title or the like.
Tﬁen, the singer operates the infrared remote commander to
input a song code which corresponds to the selected sdng
title. The infrared remote controller transmits the song code
to the Karaoke apparatus.

However, the singer needs to input an approximately 6 to

8 digits of the song code consisting of numerals and-alphabets
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séarch .means operating in a plurality of steps including a first step of
detecting perfect coincidence using a matching condition of a highest
degree and subsequent steps where the matching condition REPLACEMENT SHEET
2 is |lowered stepwi se until the desired entry song is found; and
performance nmeans for retrieving nusic data of the desired entry song from
the nusic data storage neans to peformthe desired entry song according to
the retrieved nusic data. 2. A Kar aoke apparatus according to claiml1;

further conprisjin I spl ay neans, oper ahl.e when .sear ns identifies
nmore than one i&%ﬂy@%bﬁ&ﬁm@w&#w@ lﬁysv&n‘a%@d%ﬁﬁ&‘g@g%try songs
so that the collecti ngeﬁ(ga s may, col | ect, another oral, request, nessage
effective to sePReratgsclBrt %Wh@ﬁtﬁh@ SHLgST fpes Afsknow or forgets a

title of the desired entry sdng, the singer cannot designate the
desired entry song, since the list book only prescribes song

codes which are labeled by the song titles.

SUMMARY OF THE INVENTION

The;refore, an object of the present invention is to pr;)vide
a KaraoRe apparatus which can select a desired entry song |
even if the song title is not known'by simple oral operation so
that maiual command operation can be eliminated.

In the present inventibn, there is provided a Karaoke
apparatus responsive to a request message for perfo_fming an
entry song. The Karaoke apparatus comprises music data,
storage means for Storing music data representative of a
plurality of entry songs, reference data storage means for
storing reference data representative of a rhultiple of key
items which specify the entry songs, collécting means
including a microphone for collecting an oral request message
and for converting the same into a corresponding voice signal, -
extractibn means for analyzing the voice signal to extract |
‘therefrom key information which suggests a desired entry
song, search means for sea,rching. the reference data storage

means to detect coincidence between the key information and
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3. A Kar aoke apparatus according to claim1l; wherein the extraction nmeans
conpri ses neans for extracting the key information containing two or nore
key terns, and wherein the search nmeans conprises nmeans for identifying the
desired entry song when conpl ete coincidence is detected between the key
terms and the key itens. 4. A Kar aoke apparatus according to claiml;
wherein the reference data storage nmeans3has a nultiple of reference tables
corresponding to the nultiple of the key itens, and wherein the search

ot or enoe t abPUclcEet gl 75 " R TREIY HY shiEePY eBbEr e defedi 1y the
desired entry S99 solig, and Herormalte meahs for Petrioving riudic data e’ €' "
of the desired entry éong from the music data storage means
to perform the desired entry song according to the retrieved
music dé,-ta,.
According to the present invention, the Karaoke

apparatus reserves a plurality of Karaoke entry songs in the
music dé,ta storage means, and memorizes multiple kinds of
the key ii;ems for each entry song in the reference data
storage means. In the Karaoke apparatus, a desired entry
song is sfé;lected by searching the reference data storage means
according to the key information inputted by a user. The
music selection is conducted by orally inputting the key
information from the microphone which is normally used for
picking up a singing voice. When the oral request message is

* inputted from the microphone, the key information is
extracted from the oral request message bjr the extraction
means. The reference data storage means is searched
according to the inputted key information to identify the
entry song which is suggested by the oral request message.

Thus, reproduction of the music data is performed according

to the user’s intention.

BRIEF DESCRIPTION OF DRAWINGS



feference data storage nmeans conprises nmenas for storing reference data
representative of key itens including two or nore of a song title, a song
category, a singer's nane, a song lyric phrase and a song nel ody pattern.

6. A Kar aoke apparatus according to claim1; wherein the extracti on neans:
conpri ses neans for detecting phonetic el enents contained in the voice
signal to extract key information in tha& formof a key word conposed of the

det ect ed phonetic el enents. 7. A Kar aoke apparatus according to claiml1;
wherein the extraghi on means, C tises neansgfar gdetecting tone el enents
contained in the \C]}Rolgc:.j Y 8‘2@10. "Hmofﬁéﬁ(ﬁﬁ%gﬁﬁmﬁﬁ%ﬁst he formof a

Egyagﬁlqu%pgf%rﬁ%ﬂgﬁzﬁeﬁ%b%g?%g& %ﬁsg(%)'gﬁééa Sg’gtﬁl@&? i ngI gnaent ry
fgggegggt 2? ?/ilggo?ﬁiggi &x%!f‘i/ . gagﬂt i;ré;@% Sﬁ%%ﬁg?@gﬁ?&&%gggast or age
means for st Or]il’,./r-]\ rggrsg (:I-%Dd]%ti% the Kafaoke apparatus of Fig. 1. ’
- Fig. '3 is a diagram showing a structure of a reference
data table installed in the Karaoke apparatus shown in Fig. 1.
Fig. 4 is a flow chart showing an operation of the
Ka,ra,okeg apparatus shov;;vi'n Fig. 1.
Fig. ;5 is a flow chart showing another operation of the
Ka,ra.oke':;a,ppa,ra,tus shown in Fig. 1.

F1g6 is a flow chart showing a further operation of the

Karaoke apparatus shown in Fig. 1. |

DETAILﬁﬁ i)ESCRIPTIQN OF THE INVENTION -

F1g 1 is a block diagram of a Karaoke apparatus
~according to an embodiment of the présent invention. This
Karaoke apparatus is a communication typ"e soundsource
Karaoke apparatus. The soundsource Karaoke apparatus
stores music data containing instrument tone data and vocal
data for a,ctuatiﬁ'g an internal sound source and a D/A -
conﬁertér. The sound source generates Karaoke
accompaniment sound by sequentially reading out the tone
data. The D/A converter generates back chorus sound or the

like according to the vocal data. Further, the communication



4 representative of a nmultiple of key itens which specify the entry songs,
a nethod of performng an entry song conprising the steps collecting an
oral request message and converting the same into a correspondi ng voice
signal : analysing the voice signal to extract therefromkey information

whi ch suggests a desired entry song; searching the reference data storage
nmeans to detect coincidence between the %key information and at | east one of
the key itenms to thereby identify the desired entry song, the searching

bei ng conducted i |yrality of steps ingludin figst -detectin
perfect coi ncﬁmngaa&p @%F%W%&%Fﬁ@g%bﬁg@rﬁpﬁeﬁﬁggﬁ% g%d o
subsequent steps where the gﬂtchi ng conditiqgin is | owered.stepw se until
the desired eonnecteg $a af Qﬁﬁﬁt%ﬂﬁﬂnr Ifqlk&‘ Ry CARNPUDIGRHON: ke desi r ed

entry song fromthe nusic _. . . .
such as ISDN line to download the music data including the

tone da,t?, from the host station. The Karaoke apparatus has -
a hard diisk drive (HDD) 17 capable of storing music data
representative of hundreds to thousands of entry songs so

that the downloaded music data can be reserved in the HDD.

The; Ka,ra,oke apparatus can input a request command
for music; selection from a manual commander such as an
infrared 1:etnote controller 30. Further, the Karaoke
a.ppa.ratl_i_i'is can collect and admit an oral request message for
music selection by inputting a voice signal from a microphone
27 which is normally used for collecting a singing voic;e during
Karaoke performance. For example, when a user pronounces
a music title before the nﬁcrophone_, the Karaoke apparatus

- | recognizes the pronunciation of thé music title, and starts
performance of the Karaoke song correspoﬁding to the
recognized music title.

In detail, a CPU 10 controls entire operation of the
Karaoke apparatus. The CPU 10 is connected through a bus
to a ROM 11, a RAM 12, a hard disk drive (HDD) 17, an

" ISDN controller 16, a remote control receiver 13, a display
panel 14, a panel switch 15, a sound source 19, a D/A
converter 20, a digital signal processor (DSP) 21, a character



data storage nmeans to performthe desired entry song according to the
retrieved music data 9. The nmethod according to claim8; wherein the step
of anal ysing conprises extracting the key information containing two 5

or nore key terms. and wherein the step of searching conprises identifying -
the desired entry song when conplete coincidence is detected between the
key terms and the key items. 10. The rmethod according to claim8; wherein
tEe step of ana:y2|ng conpri ses detecting phonetic elenents contained in
the voice signal to extract _key inforpation in the form.of, a key word
clorrposed of t IgeneEater &3, ;ﬂngﬁ’éﬁrrﬁbﬂ% Q)sgh%geﬁ' a@eMaXcéB‘)r(’&rng to
claim8; wherein the step _of anal yzing conprises detecting tone el enents
contained i n 2%and as A/D converter 28, )

ThelROM 11 stores a system program, various
application programs, a loader program and font data. The
system ﬂrogram controls basic ope-ration and data
send/receive operation associated with peripherals. The
application programs include, for example, a sequence
progra,m: and a speech recognition program. The sequence
program :contains a main sequence program, a music sequence
program, a character sequence program, a vocal sequence
progra,n'lf..i:a,nd a DSP seqﬁénce program. At the time of

- Karaoke performance, the respective sequence programs are
executed in parallel bjr the CPU 10 to replay audio and video
parts of Karaoke performance based upon the music data.
The loader program is used for downloading the music data
from the host station. The speech recognition program is
used to analyze a digital voice signal fed from the A/D
converter 29. For example, phonetic elements contained in
the voice signal are detected to extract key information from
an oral request message in the form of a key Word such as a -
song tiﬂe repreéented by the detected phonetic elements.
Further, tone elements contained in the voice signal are
detected to extrak:t key information from the oral request

message in the form of a key melody pattern which represents



signal to extract key information in the formof a key nelody pattern
conposed of the detected tone el enents. 6 generator 23, a Laser D sc
(LD) changer 24, a display driver 25 and an A/ D converter 29. The ROM 11
stores a system program various application prograns, a |loader program and"
font data. The system program controls basic operation and data

send/ recei ve operation associated with peripherals. The application
prograns incl ude for exarrpl e, a sequence program and a speech recognition

A e Bl o et

ata represent plural kinds 8ha,ra,cter fonts like a Mincho
typeface and a round-bold typeface such that the lyric words
or title of the song can be displayed by using the font data. |
The RAM 12 provides a work area therein for the CPU 10,
while the HDD 17 stores a music data file for reserving
hundreds t6 thousands of entry songs. The HDD 17 further
stores ré;fereﬁce-data' representative of a multiple of key items
which spéecify the entry songs. In detail, the HDD 17 stores a
multlple of reference data. tables correspondlng to the
-mult1p1e of the key items. |

The ISDN controller 16 is used to communicate with the
host station through the ISDN line so that the music data or
other data can be downloaded from the host station. The
ISDN controller 16 contains a DMA circuit to write the
downloaded music data or application programs directly into .
the HDD 17 not via the CPU 10.

The remote control receiver 13 receives an infrared signal
sent from a remote (_:ontroller 30, and restores a request
command and other cé_m’mands and data. The remote
controllér 30 sends the request command for music selection
and the like. The manual contrbllér 30 is used in the Karaoke

apparatus supplementally to the oral re(_iuest message |

inputted from a microphone 27. The remote contrelier 30 is



Kar aoke performance, the respective sequence prograns are executed in
parallel by the CPU 10 to replay audi o and video parts of Karaoke

per f ormance based upon the nusic data. The | oader programis used for

downl oadi ng the nusic data fromthe host station. The speech recognition
programis used to analyze a digital voice signal fed fromthe A/D
converter 29. For exanple, phonetic eleents contained in the voice signal
are detected to extract key information froman oral request nessage in the

phonet i ¢l ondoyided il 1y R chish iRcLERE & bRt S IGHEEET ) e
form of a Key THEFBSCISHICR Angnbe kegpPuLlties. TheFeibag, SHhens Herbdy part
of a desiredyentry Zin . The font P ' . ' P
operates tHese sw1tcﬂes, the request command in the form of
a song code is geﬁerated as an infrared signal in response to
the user’g operation. The display panel 14 is providéd on the
front side of the Karaoke apparatus to display, for example,
the admitted song code currently on process and the total
number of booked or requested entry songs. The panel switch
15 is also; provided on the front side of the Karaoke |
apparatus, including a song code input switch and a tone key
cha.ngin’é';: switch.
The sound source 19 receives the tone data contgined in
the music data to generate a musical tone signal. The D/A
converter 20 receives the vocal data contained in the same
music data to convert the vocal data into a musical voice
signal. The vocal data is formed of ADPCM data which is
converted into the analog musical voice sigﬁa.l representative
of a back chorus or the like. The microphone 27 is connected
to the DSP 21 to collect a singing voice signal originating
from a singer.- The DSP 21 imparts sound effects such as
reverb a.ﬁd echo to those of the musical tone signal fed from
the sound source 19, the musical voice signal fed from the
D/A converter 20 and the singing voice signal fed from the
microphone 27. The type and degree of the effects-imparted



data represent plural kinds of character fonts |like a Mncho typeface and a
round- bol d typeface such that the lyric words or title of the song can be
di spl ayed by using the font data. The RAM 12 provides a work area therein
for the CPU 10, while the HDD 17 stores a nusic data file for reserving
hundreds to thousands of entry songs. The HDD 17 further stores reference
data representative of a nultiple of key?itens which specify the entry

songs. In detall the HDD 17 stores a multiple of reference data tables
correspondi ng 4 e tipl e of t.h Ve . Th §DN G er 16 is
used to cormu :ﬂ:@ m 2#3‘%0@@5&?&0‘3 (F‘fins 3%% gﬁiﬁl{hlncgé that the
musi ¢ data or other. d t.a be do |, oa f.rom t.he host ation. The | SDN
controller 16 P& t?’odﬁﬁ?tt@%@mz Y, Ce: data or

oot e contr 3[&%%&3&%3?% %éﬂ é&?&éﬁ@&f?@sﬁz‘w Segheapplied re O T
' mixed together and outputted to an amplifier/speaker 22. |
The aml;l_iﬁer/ speaker 22 amplifies and sounds the mixeéd
musical signals.

The microphone 27 is also connected to the A/D
converte:r 29. The A/D converter 29 is operated under the
music sel;ection mode so as to convert the analog voice signal
inputted_-from the microphone 27 -into a digital voice éign_a.l,
which is'then fed .to the CPU 10. The CPU 10 then ruﬁs the
speech recognition program for analyzing and .recognizing
contents of the voice signal. | |

The character generator 23 generates a character pattern
based upon character daté, fed- from the CPU 10. The
character data fed from the CPU 10 to the character
geneljatdr 23 contains a title and lyric words of the Karaoke
song currently in replay, as well as a next title or a title
p_ropbsed. On the other hand, the LD changer 24 reproduces
a background video signal from an LD based upon -
video—seiect data in terms of a chapter number or the like fed
from the CPU 10. The video-select data is determined based
upon category data and the er of the corresponding Karé,oke

song. The LD changer 24 can selectively access five.pieces of



'sent froma renote controller 30, and restores a request command and ot her
commands and data. The renpte controller 30 sends the request command for
nmusi ¢ selection and the |ike. The manual controller 30 is used in the
Kar aoke apparatus supplenentally to the oral request nessage inputted from-
a m crophone 27. The renote controller- 30 is 8 provided with key
switches including a conmmand switch folOnusi-c selection and ten-key

swi tches. Therefore, when a user operates these switches, the request

commng i Ue Lo BRSl, 305000 ol L gencishca s sptnsgen,alnal in
SRR NTRETERE R0 NG T G

pictures is then selecfed by the video-select data. After that,

the character pattern and the background video picture are |

fed to th:e display driver 25. The display driver 25 synthesizes

the character pattern and the video picture together by

means of superimpose to display the composite picture on a

monitor {26.

Figs.; 2A and 2B show representative internal structures

of the RAM 12 and the HDD 17. As shown in Fig. 2A, the

RAM 12_&;:sets therein a key term number register DN, a

coincidence level register AL, a cross layer register CL, and a

key term buffer. The'régi?ster DN registers the number of key

terms imputted from the microphone 27 in the music-select

mode. The coincidence level is used as an index which

indicates how well the inputted key term matches a

corresponding key item when searching the reference data

table in the HDD 17 for a desired entry song. In the present

embodiment, there are three coincidence levels 1 to 3. In

other words, the level 1 indicates perfect coincidence or full -

matching between the orally inputted key term and the -

stored key item. The level 2 indicates almost perfect

coincidence except for 6ne character. The level 3 indicates

partial coincidence with respect to a forward part of the key



nunber of booked or requested entry songs. The panel switch 15 is al so
provi ded on the front side of the Karaoke apparatus, including a song code
i nput switch and a tone key changing switch. The sound source 19 receives
the tone data contained in the nusic data to generate a nusical tone
signal. The D/ A converter 20 receives the vocal data contained in the sane
musi c data to convert the vocal data imtb a nusical voice signal. The vocal
data is formed of ADPCM data which is converted into the anal og mnusi cal

voi ce signal representativye of a bagk chorus or the |ikeyw The.m crophone 27
i s connected t8IHHAN Sél‘?!{eﬁ’olt@m'l 1€ £TQ%% Yﬁ}"éﬁg@te%@népﬁé??@snati ng
froma singer. The DSP 21 inparts sound effec such as rever echo to
those of the TRFAAT P HAOL I ke derpusns ﬂ‘éifimer%ﬁ?u‘?%‘;%@,%'ﬁ‘gewsi cal
voi ce signal fed fromthe D.A converter 20_and the_singi voj ce signal fed
fromthe m cr&ghokermbuifer is W&Eﬂ*‘iéﬁr%ﬁotg‘éﬁ@ffs@cggat ﬁbsrted

CPU can sequentially read out the key terms inputted from

the microphone 27 in dué order from the first to the last.

On the other hand, as shown in Fig. 2B, the HDD 17
sets therein a music data ﬁle,l a reference data table, and a
cross-seairch table. The music data ﬁle-‘.é'i;ores hundreds to
thousand"s of entry songs. The reference data fa,ble stores, as
shown in-Fig. 3, key items effective to specify and
djscrirniﬁme the hundreds to thousands of the entry songs.

The cross-search table is created according to results of the
search operation under the music selection mode. As a result
of search by one inputted key term, if two or more of entry '
songs are selected, then a cross-search table is newly created
by gathering key items associated only with the selected
entry songs. Then, the cross-search table is searched in
limited and quick manner é,ccordjng to a next key term to
uniquely identify one entry song.

Fig. 3 shows the reference data table set in the HDD 17. | -
The reference data table is composed of a phonetic code table, |
a pitch code table and a song code table. In these tables,
several key items are stored for specifying each entry song,

such as song code, song title, song category, singer name,



9 by the DSP 22 are controll ed based upon DSP control data contained in the
nmusi ¢ data. The tone signal and the voice signhals to which the sound

ef fects have been applied are m xed together-and outputted to an
anplifier/speaker 22. The anplifier/speaker 22 anplifies and sounds the

m xed nusi cal signals. The m crophone 27 is al so connected to the A/ID
converter 29. The A/D converter 29 is operated under the nusic selection
node so as to convert the anal og voice signal inputted fromthe m crophone
27 into a digistal,.voi ce signal,, which is.,then fed to tTe CPU 10. The CPU 10
Chen'runa 1 he 16AEIRE S8 B BhTaRE, Qi Ieaiin, 30K TgIosy PAHSER 71 ng

contents of the vagjce signal. .
q:t‘_ e song code has one-to-one correspondence to the

respectivé entry song. The song code is inputted from the
remote controller 30 at the time of music selection. The song |
code is ]i:qted up in the content-book prepared for the Karaoke
apparatus. The song category indicates a category of each
entry song in terms of pops or Enka (sentimental popular
song), or; in terms of solo and duet. The singer name iﬁdicates .
a name o;t' the singer who originally sings the entry song.
These song title, song category, singér name and lyric
phrase a,re phonetically coded to form the key words. These
key words are stored in thé phénetic code table. Further, the
song code is é.lso prescribed in the phonetic code table in
correspondence with these key words. The key words or
phonetic codes symbolize pronunciations of the song titles,
the lyric phrase and the like by phonetic signs such as Kana . .
- (Japanese syllabary). On the other hand, fhé song codes
stored in correspondence to the phonetic codes are code data:
consisting of numerals and alphabets in general. In the table,
all of the reference data are not layeréd or sorted in an
organizea structure by data type such as the song title and
the song ca,t‘egory, but are stored in phonetic order, e.g., in
alphabetical order or in order of J apanese syllabary: In other

words, the voice signal inputted from the microphone 27 is



The character generator 23 generates a character pattern based upon
character data fed fromthe CPU 10. The character data fed fromthe CPU 10
to the character generator 23 contains a title and lyric words of the

Kar aoke song currently in replay, as well as a next title or atitle
proposed. On the other hand, the LD changer 24 reproduces a background

vi deo signal froman LD based upon videgsselect data in terns of a chapter
nunber or the like fed fromthe CPU 10. The video-select data is determ ned

based upon category data and the,.like,of the correspondi .
The LD changerprg’feg"é‘?ff?@l e %?Vca%%@f‘?’&éaﬁ%e@ggpu”rﬂgp]@ﬁg@ggrSE)ngcs
ot One.of AeEamREdRONER tPach /D ConveRler BV che i/ of $8A%S 1"

speech recognition program, so that the data type or meaning

could not be determined by only the voice signé,l. For this
reason, a.ll of the phonetic codes are tabled and searched
mechanically without regard to their data type or meaning.

In't:he pitch code table, a lead part of melody of each
entry soiﬁg is coded in terms of tone pitch to form the key
melody I;a,ttern or pitch code. The pitch che is prescribed in.
the pitch code table in correspondence with the song code.
The pitcflél code is denoted by a value of one-increment or
one-decrement per semitone for the lead part of the melody
such that a tone element C3 is denoted by a value 64. On the
other hand, the song code table stores the song code of each
entry .song together with a corresponding song title and an
address to the music data of each entry song. The song title. .

" s prescribed by character codes for djsplay purpose. The |

address is used for retrieving the music data of each entry
song from the music data storage according to the song code.
Tﬁis song code table is used to display a song title of the
selected'or designated entry song. This table is further
utilized to designate a storage location of the music data of
the entry song when the same has been designated as the

results of the search using the phonetic code table and the



pictures is then selected by the video-select data. After that, the
character pattern and the background video picture are fed to the display
driver 25. The display driver 25 synthesizes the character pattern and the
.video pi-cture together by neans of superinpose to display the conposite
picture on a nonitor 26. Figs. 2A and 2B show representative internal
structures of the RAM 12 and the HDD 1714As shown in Fig. 2A, the RAM 12
sets therein a key termnumber register DN, a coincidence |evel register

AL, a cross la S bu fer. The re er. DN
registers the ﬁﬁﬁ% ttﬂ‘b!ﬁ’t@fﬁbe *g‘ﬂf'ﬁte)ﬁet’ ’&FF 1 Fay H&é é25”f| n the
musi c- sel ect de. The c |dence Iev Is used as, an, in

i ndi cat es how PORBLA t @Rekak) t ﬁﬁmf@sc‘an@@ﬂ-‘@ g&ﬂi‘ key item
when searching the reference data table in.the HDD 17 for a desired entry
song. In the @ wihghodPrent , there are three coincidence levels 1 to 3.

I'n
Input of the voice signal from the microphone 27 in the .

music seiection mode causes the A/D converter 29 to digitize
the analog voice signal. When the digitized voice 'signa.l is fed
to the CPU 10, the CPU 10 executes the speech recogﬁition
p_rogran% so that the speech sounds to be recognized as a word
will be esctracted and phonetically coded into a key word.
Further, a frequency_ change to be recognized as a melody in
the voici:S signal will be extracted and coded into a key
melody pattern. A plurality of voice signals can be inputted

- .sequentially or continuously so that multiple-search of
cross-search will be performed for two or more of the inputted
key terms.

| The search is performed in a plurality of steps including .

the initial step of full matching and subsequent steps where
the matching condition or level is lowered stepwise until the
desired entry song is found. In the embodiment, three steps
of the search are perfbrmed per one inputted key term. The
search iﬁcludes step 1 of full or perfect matching, Step 2 of
almost full matching but one word difference, and step 3 of
forward part matching. When the requested song is found in

a preceding step, then succeeding steps of the search are



other words, the level 1 indicates perfect coincidence or full matching
between the orally inputted key termand the stored key item The |evel 2

i ndi cat es al nost perfect coincidence except for one character. The level 3
i ndicates partial coincidence with respect to a forward part of the key
termand the key item The cross |layer register CL indicates whether two or
nore key terns should be cross-searched15The key term buffer is conposed of
a FIFO buffer so that the CPU can sequentlally read out the key terns

the ot her handaved: sREkEHeRIcy Wheh e depisesh STbOX SoRgri8ifguhdniei ¢ data
Stor es. hund: e@ScOsIiB 193Hes Ksb i e ol prtoniee & epmdenkitd fhere
stores. as inputted key term in the step 1, then the search of step 2 is

not performed. However, when ﬁo corresponding entry song

is found '.even if these three steps of the search have been

done, the inputted key term will be identified as improper

one and canceled. As a result of the search, if a plurality of

cor_respoinding entry songs are inferred, then all of the key

items of i‘.he conespOndjng entry songs are extracted to form

a new music select table or cross search table. Accordingly,

the searéil is performed by using another inputted key term,

if available, in the cross search table and repeated until one

entry song is ﬁnally. specified.

In addition, if the number of inferred or suggested entry
songs is 10 or less, a list of those song titles will be displayed
on the monitor 26 together with ser_ia.l numbers 1, 2, 3, ...
and the assigned song codes. The user can watch the display .
and select one by oral designation of a particular serial
number or oral input of a particular song code.

Next, Figs. 4 to 6 are flow charts showing operations of
the Ka,ré.oke apparatus in the music selection mode. Setting
of the music selection mode may be performed by orally
inputting a cornmand message like “music selection” from the

microphone 27. Otherwise, a three-way hand switch- 27a of



shown in Fig. 3, key itens effective to specify and discrimnate the
hundreds to thousands of the entry songs. The cross-search table is created
according to results of the search operation under the mnusic selection
node. As a result of search by one inputted key term if two or nore of
entry songs are selected, then a cross-search table is newWy created by
gathering key itens associated only witR6the selected entry songs. Then

the cross-search table is searched in limted and qui ck manner according to

a next key termto uniguely hdentify one entry s . Fig. 3 shqws: the
ref erence’ dat atrﬂeamlé:rggﬁoﬁ ?ﬁésﬁ% tpa Hﬂ%‘%’r‘é’r é’ggﬂrr'fe"x ng-stei%q%éops
conposed of a phopetic code table, a.pi C ahl e ,and a.song gode
table. In thes@ﬁ‘ﬁ”oi’@g‘,’m@EvE?%H 19&?°f&#§hﬁpgld§$riﬂ the POSHEPRRIg each
entry song, such as song,code, a’onghtitl_e, ong category, .sipger nane,
the music-select mode, the microphone 27 is electrically .

poand

turned on, and f.he voice signal is fed to the A/D converter 29
so that the CPU 10 can perform the operation of the
music-select mode as shown in Figs. 4 to 6. In this case,
switching the hand switch 27a from the position of the
musi_c—seélect mode to another position results in release of the
music-sefect mode.

In addition, the operation of the music-select mode can
be procéésed in parallel to other operations based on the
'sequence programs mentioned before. This makes it possible
to input the key information from another microphone than
that the singer uses during play of Karaoke music.

Fig. 4 is a flow chart showing setting operation of the
music selection mode. In order to set the music selection
mode, the cross layer register CL is set to «1» (nl), and the
key term number register DN is then set to “0”(n2).

Fig. 5 is a flow chart showing speech recognition
operation. At first, the user inputs an oral request message
by speeéh from the microphone 27. That is, the user speaks
his or her desired song title or top lyric words, or hums the
beginning of the melody into the microphone 27. The analog

voice signal fed from the microphone 27 is converted into a



12 | eading song lyric phrase, and | eading song nel ody pattern. The song
code has one-to-one correspondence to the respective entry song. The song
code is inputted fromthe renote controller 30 at the tine of nusic

sel ection. The song code is listed up in the content book prepared for the -
Kar aoke apparatus. The song category indicates a category of each entry
song in terns of pops or Enka (sentinental popular song), or in terns of
sol o and duet. The singer nane indicates a nane of the singer who

nare and 1yri EXGHPLIEIGE Sl gin L6 5/ I8 atnvestet 2 {RhS BTk s These
Al 20 pr escr | YRS SIERALASOMAT 260 M tBAKTBY ik trs b paridinE W £t hose key
tiee, " ““Pnonetic dletants of the digital voice sigaal are analyved (a6) |- "

to determine whether there is a sound recognjiable as a word |

or not (n7) If YES, the word is phonetically coded (n8), and

the thus coded word is wfit_ten as a key word into the key

term buffer (n9). Further, the value “1” is added to the key

term nu@ber register DN (n10). Next, a change in frequency

of tﬂe voice signal is analyzed to determine whether there are

tone elements of a melody in the inputted or collected voice

signal (nll) The existence of the melody is determined by

analyses of whether or not the change in frequency is within a

raﬁge capable of quantization of a 12-semitone pitch, and

whether or not the change in frequency is repeated at a -

cdnsta,nt.tempo.' If YES (n12), the melody is codéd in terms

of pitch (n13). The coded key melody pattern is registered in .

the key term buffer (n14). The key melodjr' pattern is denoted

by a sequence of pitch codes such that one tone element C3 of

the melody pattern is denoted by a pitch code “g4” according

to MIDI standard. The key term buffer is composed of FIFO.

After that, the value “1” is added to the key term number

register DN (n15).

Fig. 6 is a flow chart showing search operation. This

operation is carried out in parallel to the above deseribed



Y

t he nyic phrase and the |ike by phonetic signs such as Kana (Japanese
syl l abary). On the other hand, the song codes stored in correspondence to
t he phonetic codes are code data consisting of nunmerals and al phabets in

general. In the table, all of the reference data are not |ayered or sorted -
I n an organi zed structure by data type such as the song title and the song
category, but are stored in phonetic orld#r, e.g., in al phabetical order or
in order of Japanese syIIabary In ot her words, the voice signal inputted
fromthe mcro ho e 27 iS.,. Gess as a honet| cod >{_.tract

t her ef r om phofiBf JP&HSHEE‘OI%?B 108e @r?@? ?heoﬁf@ aid of

t he speech rec I tio ram. sQ that he d ta or ,meani coul d .not
be determ nedl'%gfq fifi] &S, HE t)ﬁ key termrbu%fer

(n20). Then, the value “1” is subtracted from the key term
number register DN (n21). The coincidence or matching level |
register AL is then set to “1” indicative of the full matching
(n22) so that the reference data table can be searched as to
whether or not there is a key item berfeptly corresponding to
the key 1::erm in the complete coincidence level (n23). The
reference;data table selected at this time is either of the
phonetic data table in case that the inputted key-term is a
phonetici:code, or the pitch code table in case that the
inputted key term is a. pitéh code. After the search of the full
matching, the number of corresponding eﬁtry songs is
determined (n24). If the number is 0, this indicates that no
corresponding entry song is found so that the coincidence
level is turned to one level down. Namely, the value “1” is

added to the AL (n27) to repeat the matching search

. operation (n23). At this time, if the coincidence level has
already reached the lowest level 3, the search By the
outsta:ndlng key term is canceled (n25), because it is
cons1dered that a desn'ed song requested by the user cannot
be found any longer even if the search is contmued. In this
case, if there is a next key term (DN > 0) (n26), the next key

term will be retrieved for another search, while the routine



‘reason, all of the phonetic codes are tabled and searched nmechanically

wi thout regard to their data type or neaning. In the pitch code table, a

| ead. part of nelody of each entry song is coded in ternms of tone pitch to
formthe key melody pattern or pitch code. The pitch code is prescribed in
the pitch code table in correspondence with the song code. The pitch code
i s denoted by a value of one-increment py one-decrement per semtone for
the -l ead part .of the nelody such that a tone elenent C3 is denoted by a

value 64. On t code tab res,the song-.code of
each entry soFﬁ?“Fé’@e&hé EQO&EgWﬁdﬁrﬁo tqy[ LeHRY an address to
t he nusi ¢ dat try so Thesngtltlel prescribed by
character cod@%}m?ﬁb &%Dr‘b@@ Wa#ﬁ%?@ﬂ@rneé%PHEQf P(I}léﬂfll eving the
musi ¢ data of_ each entry song fromthe nusic data storage according to the
song code. Thksyé'@ﬁglcode table is used to display a song title of the

sel ected or designated entry song. This table is further
On the other hand, as the result of the matching search

of the step n23, if the number of the corresponding entry song
is 1, the monitor displays the song title of the corresponding
entry song and the outstandmg key term used for the search
(n28). The user inputs OK sign in response to the d_tspla,y
(n29), and thereby the requested entry song is exactly
identified and confirmed. The user then executes registration
of the re%quested song for Karaoke replay (n30) by pushing a
return key. Hottvever, if the user does not ihput the OK sign,
the operation will be finished without the registration of the
requested song. .

As the result of the matchmg search at the step n23, if
the number of the corresponding entry songs is 2 or more, the.
key items of the corresponding entry songs'a,re extracted from
the reference data table, and then the cross search table is
created for the next matching search (n31). Further, the
value “1” is added to the cross layer register CL (n32). At-
this timé, if DN#0, the operation from the step n20 is
repeated (n33). If DN = 0, a list of all the corresponding
entry songs is displayed (n35) only when the number thereof
is 10 or less (n34). The list presctibes song titles and song



utilized to designate a storage |ocation of the nusic data of the entry
song when the sane has been designated as the results of the search using
the phonetic code table and- the 14 pitch code table, or designated by
direct or manual input of the song code by operating the renote controller
30 or the panel switch 15. Input of the_voice signal fromthe m crophone 27
in the nusic selection node causes the APD converter 29 to digitize the
anal og voice signal. Wen the digitized voice signal is fed to the CPU 10,

B i R
in - to the nominated songs, and Eﬁe%gey ferm used Tor %;‘fﬁls as a mel IOdy
nomination. In such .a, case, a particular serial number may
be inputted next time to select one of the nominated entry -
songs. If 'the number of the nominated songs is more than 10,
only the key term used for the nomination is displayed (n36)
to wait fbr next input of another key term. In the above
operatioéls, the setting of the music selection mode and the
input of i’.he voice signal from the microphone 27 make it
possible to achieve the music selection.

As én aside, in the present embodiment, though the
reference data type is left out of consideration when a
plurality of key terms are received, the search can be
prevented from using the same type of reference data twice or
more times. In this case, the Karaoke apparatus may not
accept a new key term of the same type if the desired song is .

~successfully designated by a previous key term under the
complete matching. On the other hand, the Kara;oke
apparatus may accept a new key term of the same type if a
possible entry song is searched by a previous key term under
the coinéidence level 2 or 3. |

The above described embodiment includes the following

features. Namely, the Karaoke apparatus has display means

for displaying song information including song titles when a



the voice signal will be extracted and coded into a key nel ody pattern. A
plurality of voice signhals can be inputted sequentially or continuously so
that nultiple-search or cross-search will be perfornmed for two or nore of
the inputted key terns. The search is perfornmed in a plurality of steps
including the initial step of full matching and subsequent steps where the
mat chi ng condition or level is lowered s2kpwi se until the desired entry
song is found. In the enbodiment, three steps of the search are perforned

per one 1 DULS S8 Kt 86 R FUSKHRRT S0 GBAER B0 Br b s B o
Step, then sucetelinghe: GFPIAY Meansds dherated whet the search megnf “** "
' identiﬁe_s; more than 6ne entry song for displaying all of the |

identified entry songs so that the collecting means may cc_)llect'
another ;)ra.l request message effective to select one of the
identified entry songs. Further, in modification, the Karaoke
apparatus is characterized in that the extraction means
extra,cts.ga, multiple of key terms from the speech, and the
search rrlieans specifies the entry song corresponding to all of
the multiple of the key terms. Stated otherwise, the
requeste':d ent-ry song is specified when perfect coincidence is
detected between the multiple of the key terms and the
stored key items.

There is a case that one entry song cannot be selected
from only one key term. However, in such a. case, the
plurality of possible, inferred entry songs are displayed. Then,
the Ka,ré.oke apparatus again executes next operatibns of the
collecting means, the extraction means, and the search
means. At last, one entry song can be sécurely selected out of
the plurality of the suggested or inferred entry songs. In
additioﬁ, in the application of the invention, the extraction
means extracts a plurality of key terms from the speech so
that the user can input the plurality of the key terms

simultaneously. The reference data storage means is searched



~

15 saved. For exanple, when the desired entry song is found according to
the key itemfully matching or coincident to the inputted key termin the
step 1, then the search of step 2 is not perforned. However, when no
corresponding entry song is found even if these three steps of .the search
have been done, the inputted key termw.ll be identified as inproper one
and canceled. As a result of the searcH2if a plurality of corresponding
entry songs are inferred, then all of the key itens of the correspondi ng

abl o. - Accor diFRIngH Bt R lg ArtheBBr ST Ray (AR IHEE L ed Key
song i 5. 1 nal {7 SBLEY FPBE COMeARARCHBE, to ALk ok ChG RISFABEY o e JeYor
suggested entry songs is 10 or less, a.ljst of those song titles will be
di spl ayed on §x&%rp 'deg’@g}Etlﬁé?oﬂﬁib te selactrome endry song 3,
| quickly and securely. |
| As (iescribed above, according to the present invention,

the music data storage can be searched by inputting key

information from a microphone to infer one entry song,

thereby -‘;selecting Karaoke music easily and securely. Also,

since the plurality of key terms are inputted and

crosssearched, one entry song can be selected securely even if

a plurali%y of possible entry songs are extracted provisionally.



and the assigned song codes. The user can watch the display and select one
by oral designation of a particular serial nunber or oral input of a
particul ar song code. Next, Figs. 4 to 6 are flow charts-showi ng operations

of the Karaoke apparatus in the nusic selection node. Setting of th sic
sel ection node may be perfornmed by orally inputti ng—a—mﬁﬁ’rﬁ%ﬁi ke
"musi c selection” fromthe m crophone 2Z3 O herw se, Wﬁ“

swi tch- 27a of 16 the m crophone 27 is set to a p(ﬂ‘\“wmfmmt

nusi c- sel ectig&h de bet.weep.positions of OFF and ON. * n¢the p'bsisti(;n of :
t he nusi c-sel eCLAMEG%r ophone 27 is electrically turned on, and the

voice signal i Ko 0o ea AR SV SLLSnRefo b Pl R Sikde 38R PorT oM
| performiﬁg an entry .song, comprising:

music data storage means for storing music data
represen{';a,tive of a plurality of entry songs;

reference data storage means for storing reference data,
representative of a multiple of key items which specify the
entry sox;lgs;

coﬂécting means including a microphone for collecting an
oral request message and for converting the same into a
correspofiiiding voice éignal;

extraction means for analyzing the voice signal to extract
therefrom key information which suggests a desired entry

- song;
search means for searching the reference data storage
- means to detect coincidence between the key information and .

at least one of the key items to thereby idéntify the desired
entry song; and |

performance means for retrieving music data of the
desired,-entry song from the music data storage means to
perfor_m. the desired entry éong according to the.retrieved
music data.
2. A Karaoke apparatus é,ccording to claim 1; further

comprising display means operable when the search-means

This Sheet Has Been RTlaced




musi c-sel ect node as shown in Figs. 4 to 6. In this case, switching the
hand swtch 27a fromthe position of the nusic-select
position results in release of the nusic-sel ect nopde.
operation of the nusic-select node can be processed in am; wﬁm“!nmm
operations based on the sequence programs nentioned before.. iLts makes 1t
possible to input the key information fr»mn another m crophone than that the

si nger uses duri ng play of Karaoke nusic. Fig. 4 is a flow chart show ng

setting operat] the nmu sel ecti,on node. er. to he nusi c
sel ecti on rmdel‘f ?6%191'?3%'@1“ pBE; ety Qg_nggogéimpfﬁm{hg(ﬁﬁ)d 3| the key

term nunber regjste is then set . 5is a flow

showi ng speechl @ééﬂ&l\ém)’()mgﬁ ﬁgﬁhlaﬁt&iﬁ‘f ﬁ@hectm MANF BPAY € raI
request nessage béhspeech fromthe mcrophone 27. That is, the_ user speaks
his or her desanethebegal request megsager efeckivesto selestiane pé the

identiﬁed. entry songs.
3. A Ka.f'a,oke apparatus according to claim 1; wherein the
extraction means comprises means for extracting the key
information containing two or more key terms, and wherein
the sea.rcéh means comprises means for ideﬁtifying the desired
entry so'n;g when complete coincidence is detected between
the key terms and the key items. |
4. A Ka,fi';;aoke apparatus according to claim 1; wherein the
reference data storage means has a multiple of reference
tables corresponding to the multiple of the key items, and
wherein the search means comprises means for cross-searching
the multiple of the reference tables according to the key
information to thereby identify thg desired entry song.
5. A Karaoke apparatus according to claim 1; wherein the
reference data storage means comprises means for storing
reference data representative of key items including two or
more of a song title, a song category, a singer’s name, a song
Lyric phfase a.ﬁd a song melody pattern.
6. A Karaoke apparatus according to claim 1; wherein the

- extraction means comprises means for detecting phonetic

elements contained in the voice signal to extract key

This Sheet Has Been Reilaced
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begi nning of the nelody into the m crophone 27. The analeg—\#ou;e_ngM
fromthe m crophone 27 is converted into a . 17 digital nal via
the A/D converter 29. The digital voice signal is then feBE"E Hm
(n5). In the CPU 10, phonetic elenments of the digital voi

anal yzed (n6) to determ ne whether there is a sound recogni zabl e as a‘wofd
or not (n7). If YES, the word is phonet2|5cally coded (n8), and the thus
coded word is witten as a key word into the key termbuffer (n9). Further,

change i hé&a&w@dﬁfmi o W88, ot ANRYT 8B OB e B ARLD) L Ret bt
Si'gnal (n11) . kRSt Phemetie FERENS ody i s determ ned by . oo
7. A Karaoke apparatus according to claim 1; wherein the
extractiq;n means comprises means for detecting tone
elements'i contained in the voice signal to extract key

information in the form of a key melody pattern composed of

the detected tone elements.
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anal yses of whether or not the change in frequency is within a range

capabl e of quantization of a 12-semtone pitch, and whether or not the
change in frequency is repeated at a constant tenpo. If YES (nl2), the

nmel ody is coded in terns of pitch (nl3). The coded key nelody pattern is
registered in the key termbuffer (nl4),_ The key nelody pattern is denoted
by a sequence of pitch codes such that %%e tone el enent C3 of the nel ody
pattern is denoted by a pitch code "64" according to M DI standard. The key

termbuffer is corrposed of FIFO. After that, the value "1" is added to thhe
key term nunber ) g searcl
operation. This opera ion IS@?&%@%H§RE§EQW%Rme descri bed
18 ; REQUEST OF ENTRY SONGS

ABSTRACT

A Karaoke apparatus responds-to a request message for
performing an entry song. The Karaoke apparatus has a music
data storage for storing music data representative of a plurality
of entry %ongs, and a reference data storage for storing
referencc:data representative of a multiple of key items which
specify the entry songs. A microphone is provided for
collectiné_j an oral request message and for converting the same
into a corresponding voice signal. The voice signal is analyzed
to extract therefrom key information which suggests a desired
entry song. The reference data storage is searched to detect
coincidence between the key information and at least one of the
key items to thereby identify the desired entry song. The
Karaoke apparatus retrieves music data of the desired entry
song from the music data storage to perform the desired entry

song according to the retrieved music data.
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speech recognition operation. During the operation, the first registered
key termis first read out fromthe key termbuffer (n20). Then, the val ue
"1" is subtracted fromthe key term nunber register DN (n2l1). The

coi nci dence or matching level register AL is then set to "1" indicative of
the full matching (n22) so that the reference data table can be searched as
to whether or not there is a key itenldé{ ectly corresponding to the key
termin the conplete coincidence |evel (n23). The reference data table
selected at this tinme is either of the phonetic data table in case that the
I nputted key termis a phonetic code, or the pitch code table in case that
the inputted key termis a pitch code. After the search of the ful

mat chi ng, the nunber of corresponding entry songs is detergined (n24). If
the nunber is 0, this-indicates thatgno correspondi ng entgg song is found

so that the coincidence level is tAyned to one |evel down.’, Namely, the
value "1" is added to the AL (n27) fo épeag ﬂhe mat chi ng search :
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operation (n23). At this tine, if the coincidence | evel has already reached
the I owest |level 3, the search by the outstanding key termis cancel ed

- (n25), because it is considered that a desired song requested by the user
cannot be found any |onger even if the search is continued. In this case,

if there is a next key term (DN > 0) (n26), the next key termw | be
retrieved for another search, while th@A4butine 19 returns to the step
n20. If there is no other key term 7=~0) 2§e procedure waits for an

i nput of a subsequent key term On t KﬁnéZ nd, as the result of the

mat chi ng search of the step n23, if the nunber of the corresponding entry
song.is 1, the nonitor displays the song title of the.correspondi ng

DN (Key term number
register)

AL (Coincidence level
register)

CL (Cross layer register)

Key term buffer -

FIG.2B

Music data file

Reference data téble E

Cross search table




entry song and the outstanding key termused for the search (n28). The user
I nputs OK sign in response to the display (n29), and thereby the requested
entry song is exactly identified and confirned. The user then executes
regi stration of the requested song for Karaoke replay (n30) by pushing a
return key. However, if the user does not_input the OK sign, the operation
wll be finished wthout the registratﬁgﬁ5of the requested song. As the
result of the matching search at tna:er 232 i f the nunber of the
correspondi ng entry songs is 2 or rel \Uheskey itens of the corresponding
entry songs are extracted fromthe reference data table, and then the cross
search tablfg s Tcreaged tor tn et h%&gﬁ g) I FUN) The
val ue "1" i|Somgdeddeq Sdrgr dithss Q%rﬁ{,e% ) ngggé t tﬁt&gﬁe i f
RO & { ((HERSE ) 5 [ REEERT o

[err], the laperationifiromthe d<f 1.t od l'i st

of all the \seﬁ-l'-espenm-ng—e«th—p-y—sgng& }s—d-i-s.pLa»,Led—enaS)—GnL—y/.\/\he t he
nunmber t her eof ' :
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Phonetic
code Song code
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' Phonetic code table
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Pitch code | Song code

Pitch code table

Song code | Song title | Address
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IS 10 or less (n34). The list prescribes song titles and song 20 codes
of the nom nated entry songs, serial.nunbers assigned to the nom nated
songs, and the key termused for this nomnation. In such a case, a
particul ar serial nunber may be inputted next tinme to select one of the
nom nated entry songs. |f the nunber of, the nom nated songs is nore than
10, only the key termused for the nomTat on is displayed (n36) to wait
for next input of another key term In the above operations, the setting of
the nmusic selection node and the input of the voice signal fromthe

m crophone 27 nmake it possible to achieve the nusic selection. As an asi de,
In the present enbodi nent, though the reference data type is left out of
.consi deration when a
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plurality of key terns are received, the search can be prevented from using
the sane-type of reference data twice or nore tines. In this case, the

Kar aoke apparatus may not accept a new key termof the sane type if the
desired song is successfully designated by a previous key termunder the
conpl ete matching. On the other hand,'gﬂg Kar aoke apparatus may accept a
new key term of the sane type if a pos Pe entry song is searched by a
previ ous key term under the coincidjﬂtE;SEyekBZ or 3. The above descri bed
enbodi ment i ncludes the foll ow ng féat : mely, the Karaoke apparat us
has di spl ay neans for displaying song information including song titles
when a 21 plurality of entry songs are suggested by the search neans. In

v/

n20
Readout first key
term P//
n21
DN -~—DN-1 }—
| 127 ' T n2
AL ~— AL+1 ’3
n
Coincidence search |~
[ n24
Number of <
corresponding 2= n31
entry songs /
1 _n28| Creation of
Display of cross search
song _title table
29 | "%
No @ CL ~CL+1
30
s /'
Registration of
.. entry song
Waiting for
next input ' . Y,
(::Eiﬁz::) Ifbhnggﬁgcﬁ,
| correspon songs
n3R : NO is 10 or less
\ YES
Display of ki
t(elrs'xgl gnlc;l & Display of list
. AN
> n35

Waiting for next input
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“detail, the-display neans is operated when the search neans identifies nore
than one entry song for displaying all of the identified entry songs so
that the collecting means may col |l ect another oral request nessage
effective to select one of the identified entry songs. Further, in -
nodi fication, the Karaoke apparatus E; cBaracterized in that the extraction
nmeans extracts a multiple of key ter A Pom t he speech, and the search
nmeans specifies the entry song corr Egagheg to all of the multiple of the
key terns. Stated otherw se, the rJ%E ntry song i s specified when
perfect coincidence is detected between the nultiple of the key terns and
the stored key itens. There is a case that one entry song cannot be
selected fromonly one key term HowevefF—Hn such a case, the plurality of
possi ble, inferred entry songs are disp[aygd. Then, the Karaoke apparatus

agai n executes next operations of the colYecting neans, the extraction

means, and tfhe searcn
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means. At last, one entry song can be.securely selected out of the
plurality of the suggested or inferred entry songs. In addition, in the
application of the invention, the extraction neans extracts a plurality of
key terns fromthe speech so that the user can input the plurality of the
key terns sinultaneously. The reference data storage neans is searched

22 according to the plurality of the different key ternms to infer the entry

song corresponding to all of the pl :%ﬁlgm(; he key terms. Accordingly,
it is possible to select one entry Iy and securely. As described

above, according to the present invention, the nusic data storage can be

searched by inputting key.informtion from m cr ophone to infer .one entr
song, . Y TP AR araoke apparatus responas to a r%ques§ message for Y

performing an entry song. The Karaoke apparatus has a
music data storage for storing music data iepfesenté,tive of a
plurality of entry songs, and a reference data storage for
storing reference data representative of a multiple of key
items which specify the entry songs. A microphone is
provided for collecting an oral request message and for
converting the same into a corresponding voice signal. The
voice signal is analyzed to extract therefrom key information
which suggests a desired entry song. The reference data
storage is searched to detect coincidence between the key
information and at least one of the key items to thereby
identify the desired entry song. The Karaoke apparatus
retrieves music data of the desired entry song from the music
data storage to perform the desired entry song according to

the retrieved music data. (Figure 1).
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t hereby sel ecting Karaoke nusic easily and securely. Al so, since the
plurality of key ternms are inputted and crosssearched, one entry song can
be sel ected securely even if a plurality of possible entry songs are
extracted provisionally. What is clainmed is: 1. A Karaoke apparatus
responsive to a request nessage for pepgorm ng an entry song, conprising:
musi ¢ data storage nmeans for storing nusic data representative of a
plurality of entry songs; reference data storage neans for storing
reference data representative of a nultiple of key itenms which specify the
entry songs. col IRARADKEAPPARATIUS RESPONSIVE TOORAE! | ng an or a

request nessage and for converting the sane Into a

REQUEST OF ENTRY SONGS

ABSTRACT

A Karaoke apparatus responds to a request message for
performing an entry song. The Karaoke apparatus has a music
data storage for storing music data representative of a plurality
of entry songs, and a reference data storage for storing
reference data representative of a multiple of key items which
specify the entry songs. A microphone is provided for
collecting an oral request message and for converting the same
into a corresponding voice signal. The voice signal is analyzed
to extract therefrom ke&r information which suggests a desiréd
-entry song. The reference data storage is searched to detect
coincidence between the key information and at least one of the
key items to thereby identify the desired entry song. The
Karaoke apparatus retrieves music data of the desired'entry |
song from the music data storage to perform the desired entry

song according to the retrieved music data. (Figure 1)
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eorrespondi ng-voi ce signal; extraction nmeans for anal yzing the voice signal
to extract therefromkey information which suggests a desired entry song;
search nmeans for searching the reference data storage neans to detect

coi nci dence between the key information and at | east one of the key itens
to thereby identify the desired entry song; and performance npnnc for
retrieving nusic data of the desired entry song fromthe nusic or age
neans to performthe desired entry song according to uﬂlnﬁu i&ﬂﬂ
data. 2. A Karaoke apparatus according tjo claim1;

di spl ay neans operabl e when the search neans

What is claimed.is:

1. A Karaoke apparatus responsive to a request message for
performing an entry song, comprising:

music data storage means for storing music data representative
of a plurality of entry songs;

reference data storage means for storing reference data
representative of a multiple of key items which specify the entry
songs; |

collecting means including a microphone for collecting an oral
request message and for converting the same into a corresponding
voice signal;

extraction means for analyzing the voice signal to extract
therefrom key inf'ormation which suggests a desired entry song; |

search means for searching the reference data storage means
to detect coincidencé between the key information and at least one
of the key items to thereby identify the desired entry song, the.

search means operating in a plurality of steps including a first step

of detecting perfect coincidence using a matching condition of a
highest degree and subsequent steps where the matching condition
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24 identifies nore than one entry song for displaying all of the identified
entry songs so that ‘the collecting nmeans may collect another oral request
nessage effective to select one of the identified entry songs. 3. A Karaoke
apparatus according to claim1; wherein the extraction nmeans conprises
means for extracting the key information contai ni Tﬂlmmu III ll terns,
and wherein the search neans conprises neans for i [ ﬁ ﬂﬂntu esired
entry song when conpl ete coincidence is detected bétwéen"the Key*terns and
the key itens. 4. A Karaoke apparatus acording to claim1l1; wherein the

ref erence data storage neans has a nultiple of reference tables

correspondi nqstlg“;g 24 dvfgeeuﬂfilﬁ{éed i/ed =M#W%VQ@L Iltdhe sear ch
means conpri sSes neans @—sts—m—c%ﬁng’ T ’the reference

tabl es according to the key information to thereby identify the desired
entry song. performance means for retrieving music data of the desired

D

entry song from the music data storage means to peform the desired
entry song according to the retrieved music data.

2. A Karaoke apparatus according to claim 1; further comprising
display means operable when the search means identifies more than
one entry song for displaying all of the identified entry songs so that
the collecting means may collect another oral request message
effective to select one of the identified entry songs.

3. A Karaoke apparatus according to claim 1; wherein the
extraction means coﬁ1prises means for extracting the key information
containing two or more key terms, and wherein the search means
comprises means for identifying the desired entry song when
complete coincidence is detected between the key terms and the key
items.

4. A Karaoke apparatus according to claim 1; wherein the
reference data storage means has a multiple of reference tables
corresponding to the multiple of the key items; and wherein the

search means comprises means for cross-searching the multiple of




° 5. A Karaoke apparatus according to claim1; wherein the reference data
st orage neans conprises neans for storing reference data representative of
key itens including two or nore of a song title, a song category, a

singer's nanme, a song lyric phrase and a song nel Waoke
apparatus according. to claim1; wherein the extra N neans cQ

nmeans for detecting phonetic el enents contai ned in nﬁ “ik
extract key 25 information in the form of akey

detected phonetic elenents. 7. A Karacke apparatus aC*COYCdI r‘l o] cI aim 1
wherein the extraction nmeans conprises neans for detecting tone el errents

contained Iy the AoLE& $AMIAR! adcBréitly 85 th&Rey information to thereby
identify the desired entry song.
5. A Karaoke apparatus according to cla1m 1; wherein the
reference data storage means comprises menas for storing reference
data representative of key items including two or more of a song
title, a song category, a singer's name, a song lyric phrase and a
song melody pattern.
6. A Karaoke apparatus according to claim 1; wherein the
extraction means comprises means for detecting phonetic elements
contained in the voice signal to extract key information in the form
of a key word composed of the detected phonetic elements.
7. A Karaoke apparatus according to claim 1; wherein the
extraction means comprises means for detecting tone elements
contained in the voice signal to extract key information in the form

of a key melody pattern composed of the detected tone elements.

reference data storage means for storing reference data
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‘information in the formof a key nel ody pattern conposed of the detected
tone el enents.

A

i iple of key items which speci

collecting an oral request message and converting the same

into a corresponding voice si

lysing the voice signal herefrom )

information which suggests a desired entry song;

searching the reference data storage means to detect

9. The method according to_clai T W
lysi 3 0o the kev infi 3
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or more key terms, and wherein the step of searching comprises

i ifvin e desired entrv song when complete coincidence is

(v hi ele
| 8: wh
Zing co ises detecting tone elements

composed of the detected tone elements.
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