PORTABLE TELEPHONY APPARATUS W TH MUSI C TONE GENERATOR BACKGROUND OF THE

| NVENTI ON The present invention generally relates to a sounding control
apparatus, and a portable term nal apparatus and a systemthat use this
soundi ng control apparatus. More particularly, the present invention
relates to sounding control apparatus built in a portable term nal apparatus

such as a porpoRalgiie enFmoN e ATUAN 8 haser SN st AgoR dat abase

system for providing various pieces of information such as nusic
information to this sounding control apparatus. Recently devel oped portable
tel ephone termnals have a capability of sounding a nelodi ous ringing tone

to notify call terninatiogAeﬂgkggﬂb gpi§géi@ﬁ?Engghody is a sequence of
. e [

nonot ones based on buzzer soun soun ntfornmation for use in creating
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such as tinbre and effect, nel %he copventional .mel ody tone
reprodu0|n%p%%5?€%§ 29 n%tSYQ%?ﬂdﬁga varfo Elﬁlﬁ8En8Fnﬁu§P§tr?3r user
en oyrent . SUMMRY, OF JEE,' WENTLOIL L | o kiepelore, o, Tl gbj,ect of the
present
relates to sounding control apparatus built in a portable
terminal apparatus such as a portable telephone terminal,
and a base station having a database system for prqviding
various pieces bf information such as music information to
this sounding control apparatus.

‘Recently developed portable telephone terminals
have a capability of sounding a melodiqus ringing tone to
notify call termination on them. This ringing melody is a
sequence of monotones based on buzzer sound. The sound
information for use in creating the melodious ringing tone
éan be downloaded from a base station for example.

However, melodious tone reproducing devices such
as mentioned as for use in conventional portable telephone
terminals can neither reproduce music that sounds two or
more tones at a time nor allow various settings such as
timbre and effect. Namely, the conventional melody tone

reproducing devices cannot reprcduce various kinds of music

for user enjoyment.



invention to provide a sounding control apparatus that facilitates the
setting, editing, and creating of nmusic tone information such as tinbre and
effect for producing a nelody sound at call term nation or background nusic
(BGVW during tal king by sounding two or nore tones at a time by use of an
FM tone generator for exanple in a portable termnal device. So

constituted, the sounding capimaky apPai@t dfvageebei ng to the invention can
realize the reproduction of rich and various sounds adapted to the
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tenpo, aufdfdfid Eodgdd % oURtdH g PT more tones at a time by

use of an FM tone generator for example in a portable
terminal device. So constituted, the sounding control
apparatus according to the invention can realize the
reproduction of rich and various sounds adapted to the
processing capacity of portable terminals and user
preferences.

It is another object of the present invention to
provide a portable terminal apparatus that provides wvarious
operating modes in which audio and video signals are used
along with reproduced tones for user enjoyment.

It is a further object of the present invention
td provide a portable terminal apparatus that can provide a
Karaoke play by synchronously treating music performance
and words display.

It is a still further object of the present
invention to provide a potable terminal apparatus, a music
tone_information service system and a base station, in
which the potable terminal apparatus is capable of mounting

a detachable recording medium that can realize various




detection, chord detection, style reproduction, format conversion of
information, and trial listening of nusic information. In carrying o
invention and according to a first aspect thereof, there is provided
soundi ng control apparatus for use in a portable term nal apparatus capable

of sounding a nusic tone,
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and an out put neans or section for outputting the tone signal 1npart
the effect,shB Garbyhag :Qut. the invention and according to a second
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there i s provided a sounding control apparatus for use in a
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apga%gkﬂsafor use in a portable terminal apparatus capable
of sounding a music tone, comprising: an information
acquiring means or section for acquiring performance
information and timbre-associated configuration information
and effect-associated configuration information; given a
timbre set on the basis of the timbre-associated
configuration information, a tone generating means or
section for generating a tone signal corresponding to the
performance information; an effect imparting means or
effector section for imparting an effect set on the basis
df the effect-associated configuration information to the
génerated tone signal; and an output means or section for
outputting the tone signal imparted with the effect.

In carrying out the invention and according to a
second aspect thereof, there is provided a sounding control
apparatus for use in a portable terminal apparatus capable
of sounding a tone, comprising: a storage means or memory
section for storing music tone information; a tone

generating means for generating, on the basis of the music
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predeterm ned effect; and a control neans for controlling the storage neans
and the tone generating neans independently of the portable term nal
apparatus. In carrying out the invention and according to a third aspect
thereof, there is provided a portable term nal apparatus conprising: a
storage neans for storing nusic tone information, audio information, and

video infqrmation; _a spundi control, a ratus for_generating, .on the
basi o of W FISFTBhEeR o LYRAL b Seer SHOFRUEHBSEREr ade tHEERS 10h3 T one
signal given with a pr deterningd tinbre and/or a redg#ernined ef f ect
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information; and a neans _for generating, on_the basis of the audio
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audi o signal and a video signal. The nusic tone information stored in the
storage nEdMs SOTHES RIS | AN tRer heRe wAeRATRAEIABWACNSed as conpared with
a general - purpose nusic tone information format in correspondence wth a
storage silFElGgiend Gt vrafpetieap’rtebleakeyPhpabuePPAE2tATent i on and
according to a fourth aspect thereof, there is provided a nusic tone
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capabl e of sounding a tone and a base station having a nusic tone
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for selecting, according to selecting information sent fromthe portable
apparatus comprising: a storage means for storing music

tone information, audio information, and video information;
a sounding control apparatus for generating, on the basis
of the music tone information stored in the storage means,
a tone signal given with a predetermined timbre and/or a
predetermined effect corresponding to configuration
information included in the music tone information; and a
means for generating, on the basis of the audio information
and the video information stored in the storage means, an
audio signal and a video signal. The music tone
information stored in the storage means is presented in a
férmat which is downsized as compared with a general-
purpose music tone information format in correspondence
with a storage size of the storage means.

In carrying out the invention and according to a
fourth aspect thereof, there is provided a music tone
information service system composed of a portable terminal
apparatus capable of sounding a tone and a base station

having a music tone information source, comprising: an



term nal apparatus, corresponding nusic tone information fromthe nusic
tone information source; configuration information attaching neans or
section for attaching, to the selected nusic tone infornmation,
configuration information indicative of a tinbre and an effect to be given
to the tone sounded in the portable term nal apparatus: and a soundi ng
control appéoatasibor sgéretahigngeansn drhedodadion dort e lmediing,one
information attached with the configuration information, a tone signal given
with a paedetéingned beidbréeiagdiofcamartddeat eremtnddoaf fiéet .podtiablerusi ¢ tone
information service systemfurther conprising: a charging neans or section
for executengifathapgaigtusperatrrespdmding st abtenie rimftdmarar at us whi ch
sent the selecting information. In carrying out the invention and according

to a fifthomspret miBeeedbnet REFS ring thIoV isdeecd ; MénG ilgie tilgHf or mati on
service system conposed of a portable term nal apparatus capabl e of

soundi Ng @nkOPRaBNInAaEELE 1hgNReanBf CHNBRLICRA Rl 268 Sithe AARRY,atdss capabl e
of creating or editing nusic tone information, conprising; an information

conpr essi e NBANECOLASRGELGNthak SORRLESS10G ,t Beneieated iy edited nusic
tone information; and a sounding control apparatus for generating, on the
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predetermned tinbre and/or a predetermn : carrying out the
|nventlonggggnaESOEangohg 8ounded in the portable terminal

apparatus; and a sounding control apparatus for generating,
on the basis of the music tone information attacheq.with
the configuration information, a tone signal given with a
predetermined timbre and/or a predetermined effect. This
music tone information service system further comprising: a
charging means or section for executing a charging
operation on the portable terminal apparatus which sent the
selecting information.

In carrying out the invention and according to a
fifth aspect thereof, there is provided a music tone
iﬂformation service system composed of a portable terminal
apparatus capable of sounding a tone and a music tone
information processing apparatus capable of creating or
editing music tone information, comprising: an information
compressing means or section for compressing the created or
edited music tone information; and a sounding control

apparatus for generating, on the basis of the compressed



si xth aspect thereof, there is provided a nusic tone information service
system conposed of a portable term nal apparatus capable of sounding a tone
and a nusic tone information source which stores nusic tone information,
conprising: an information acquiring or capturing neans or section for
acquiring or capturing the nusic tone information stored in the nusic tone
informatipRsseULese RS IRE R @bl dLrdlifipl1 apRALAtHsen 8 | nformation

editing neans or section for editing the captured nmusic tone infornmation,;

and a soupdingrcontiol RRARKAL Ul DSNSIAlidiy: Ak thecbasi s of the edited

musi c ton nformation, a tone signal given wth a pre et_er'm'nepl tinbre
and/ or a bredet erm 9 akhgahg A VAL ARG d0SLaYERLgn, there
is provided a portable termnmal apparatus conprising a nenor neans for
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i nformation
comprising: an information acquiring or capturing means or

section for acquiring or capturing the music tone
information stored in the music tone information source
into the portable terminal apparatus; an information
editing means or section for editing the captured music
tone information; and a sounding control apparatus for
generating, on the basis of the edited music tone
information, a tone signal given with a predetermined
timbre and/or a predetermined effect.

In a seventh aspect of the invention, there is
brovided a portable terminal apparatus comprising a memory
méans for memorizing performance information and words
information corresponding to progression of a performance,
a tone generation control device operative based on the
memorized performance information for sequentially
generating a music tone signal, and a display means
operative based on the memorized words information for
generating a words display signal corresponding to the

generated music tone signal. Further, there is provided a




correspondi ng to performance progression of the second performance
information, a tone generation control device operative based on the first
performance informati on and the second performance information for
generating a first nmusic tone signal and a second nusic tone signal,
respectively, a display nmeans operative based on the words information for
gener ati np@artirbs tesplayl sagpatatesr cespoinding &oméhergemeadsmisrc t one
signal, and a control neans for controlling the tone generation control
devi ce t o ngemersdt eng heifst spenfistoahoneisforaktion, psecedaence to generation
~of the second nusic tone signal. According to the first aspect of the

i nventi on,peért@aiindd eiteofiael oappanat wsreapahFerabtsenyndi ng tones has a
soundi ng control apparatus that is given a tinbre to be set on the basis of
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corresponding to performance information and to inpart an effect to be set
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generated tone signal. Consequently, two or nore tones can be sounded at a
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various ringing nelodies, BGMduring tal king, and nmusic at any tine
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(CPU), which operates independently o e portable term hal apparatus, is
usepl to geperat e shd Oé‘fgnal and a second music tone signal,

respectively, a display means operative based on the wofds
information for generating a words display signal
corresponding to the second music tone signal, and a
control means for controlling the tone generation control
device to generate the first music tone signal in
precedence to generation of the second music tone signal.
According to the first aspect of the invention, a
portable terminal apparatus capable of sounding tones has a
sounding control apparatus that is given a timbre to be set
dn the basis of timbre-associated configuration information
td generate a tone signal corresponding to performance
information and to impart an effect to be set on the basis
of effect-associated configuration information to the
generated tone signal. Consequently, two or more tones can
be sounded at a time by use of an FM tone generator for
example, thereby providing rich and various ringing
melodies, BGM during talking, and music at any time

desired.



signal having a predetermned tinbre and inparted with a predeterm ned
effect. Consequently, tone signal generation processing can be executed
with relatively high degree of freedomw thout being restricted by the
control of the portable term nal apparatus main. According to the third
aspect of the invention, a tone signal inparted with a predeterm ned tinbre

and/or effect corresponshidih dcjot&OEHégéJéééh@naé OE "Bkl eRel RRLVHAR] ol N MUSI C
tone information is generated on the basis of t musi ¢ tone i nfornation
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the basis of audio information and video infornation nsequently, the
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portable terminal apparatus main.

According to the third aspect of the invention, a
tone signal imparted with a predetermined timbre and/or
effect corresponding to configuration information included
in ﬁusic tone information is generated on the basis of the
music tone information and> at the same time, an audio
signal and a video signal are generated on the basis of
audio information and video information. Consequently, the
user can enjoy the reproduced tone in various modes
supported by the audio and video signals. In addition,
eccording to the storage size of the storage means used,
tene signals are generated by use of music tone information
presented in a format which is downsized as compared with a
general-purpose music tone information format.
Conseguently, quality tones can be reproduced within the
maximum allowable range of the data processing and storage
capacities of the portable te:minal apparatus without

weighing upon the memory of the apparatus.



having a nusic tone information source. According to the selection
information sent fromany of the portable term nal apparatus, the base
station selects corresponding music tone information fromthe nusic tone
information source. The base station creates configuration information
indicative of a tinbre and/or an effect to be inparted to a tone which is
sounded in the port akkcerdang nal tapp@vairtd 2Gpddte dFadise dfnvdrecintsj ¢ tone
information attached with the created configuration information, the

portabl e at pogieakoaRpanZoumadeder akeside @Ve teingnal ddmayd ady with the
predeterm ned tinbre and/or effect. Consequently, rich and divergent tones

can be prgyi-dat1By teifeahilvappseathiskle anteine Walahassidh @addiydon, the

charging processing is executed to the portable term nal apparatus that
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the users of particular portable termnal -apparatus. According to the fifth
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indicative df a timbre and/or an effect to be imparted to a
tone which i1s sounded in the portable terminal appa;atus.
On the basis of the music tone information attached with
the created configuration information, the portable
terminal apparatus generates a tone sighal imparted with
the predetermined timbre and/or effect. Consequently, rich
and divergent tones can be provided by effective use of the
server database. In addition, the charging processing is
executed to the portable terminal apparatus that sent the
éelection information, thereby providing appropriate
services to the users of particular portable terminal
apparatus.

According to the fifth aspect of the invention,
music tone information is shared by a music tone
information processing apparatus based on a personal
computer or an intelligent electronic musical instrument.

Music tone information of a desired format is created or

edited in the music tone information processing apparatus



editing, and creation of tinbres and effect of the nmusic tone information
suitable for the capacity of the portable term nal apparatus. According to
the sixth aspect of the invention, nmnusic tone information stored in mnusic
tone information sources such as external recording nedia and tel ephone
termnals is captured in the portable term nal apparatus for editing.
Consequently, nusic tone information of wvarious forns can be processed into
t he nusi c toowempness fdrd irsakiahme gbrtehdaespacteyeotnfpsmpsirabl e

term nal apparatus or user preferences. To sum up, according to the present

i nventi onin&o teosd zge maridtadrl & dpyab| hofrentakil eigt¢woinal repparehes .at a

time is arranged in a sounding control apparatus in a portable term nal
appar at us Therefparet, dhe moreeJarpbregtieftfienmt facikkbapeés tbeasgéhéngted tone
on the basis of configuration informtion associated with tone sounding.
Thi s novekdddansiy,t winidorcrespriaduces musirs s vdnd hef Sev@ropushei mukiind and rich
in musicality as ringing nelodies, BGM sounded during tal king, and nusic,
whi ch ent ephal Asfldheatiser sasittasia etbr |thd heagdesent of nveat bontavaeh pi ece
of information including nusic tone information can be captured any tine
from ext ereaminafloappareitwwour ces such as base station, personal conputer,

ot her tel ephone termnals, and snall-size or conpact storage nedia, which

enhances system ext epgiddidiigy/ . td Releyi saprasctndo £ whaeikaogeioh, a
music tone information stored in music tone information
sources such as external recording media and telephone
terminals is captured in the portable terminal apparatus
for editing. Consequently, music tone information of
various forms can be processed into the music tone
information suitable for the capacity of the portable
terminal apparatus or user preferences.

To sum up, according to the present invention, a

tone generator capable of sounding two or more tones at a
time is arranged in a sounding control apparatus in a
portable terminal apparatus to impart a timbre and an
effect for example to a generated tone on the basis of
configuration information associated with tone sounding.
This novel constitution reproduces music, which is wvarious
in kind and rich in musicality as ringing melodies, BGM
sounded during talking, and music, which entertains the
user as desired. In the present invention,.each piece of

information including music tone information can be

captured any time from external information sources such as
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variety of nusic as ringing nelodies and BGM for exanple. In addition,
according to the present invention, the nusic information to be captured in
the portable term nal apparatus is attached with configuration information
associated wth tone sounding, conpressed by deleting unnecessary
information so as to fit the storage size of the term nal apparatus, and

f or mat - conwest etdasbons ptosomtthcomptuhberpownthedetedbphbaet eemmialalappar at us
concerned, thereby enhancing systemextensibility still further. Besides,

use of anaedi émaylreans bactbinpatesstbeagacayishti wpieh thBamesisc tone
information attached with configuration information while downsizing the

anount ofgydhemi OL0sABLHONI tH¢COnEi8Byt PephBaseyRYt B {reabukanet e a
i nvention, the performance information and the words information

correspondi pget9 HFf 0GLESS! 88 9in%ﬂﬁg”ﬁéi§di@§réﬂénﬁéﬁefékeeﬁﬁﬁﬁﬁéled- The
music tone signal is sequentially generated according to the perfornmance

information, while the,u@fdsodi spbayr-gifpal,conLespondhpg; tanthergenerated
music tone signal is generated according  to the words information. Thus,

the portaple hes i nghroARRAL8hUBo SHENG Prarpart bjgﬁetﬁbf{?geﬂ% can provide a

Karaoke play. The inventive apparatus can be efficiently used for Karaoke
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second information associated with tone sounding, compressed by
deleting unnecessary information SO as to f£it the storage
size of the terminal apparatus, and format-converted so as
to match in the own model of the terminal apparatus
concerned, thereby enhancing system extensibility still
further. Besides, use of an editing means facilitates the
acguisition of the music tbne information attached with
configuration information while downsizing the amount of
the information.

According to the seventh feature of the
invention, the performance information and the words
iﬁformation corresponding to progression of the music
performance are memorized. The music tone signal is
sequentially generated according to the performance
information, while the words display signal corresponding
to the generated music tone signai is generated according
to the words information. Thus, the portable terminal

apparatus such as a portable telephone can provide a

Karaoke play. The inventive apparatus can be efficiently
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performance information and words information corresponding to the
performance progression of the second performance information. A second
music tone signal is generated according to the second perfornance
information, and a words display signal corresponding to the second nusic
tone signal is generated according to the words information, thereby

enabl i ng Kasaokeo Pl @yrabret BRRintAG DY 8isPUaLEngt ARG fkadRidihggenerated
according to the first performance information in precedence to the Karaoke

play, thergeby. 1e0apbiag ﬁHtQFBbEEeS%ﬁ\Eb fﬁegbkagng%eokcﬁi@ P Qe

reproduction of a ringing nelody according to the first nmnusic tone signal,

whi l e the words gisptAy, fBY 99%.5? gé%BrméﬁlzéltoEH@SrH.QfE‘iSBS,atsie%nd n

addi tion, according to a speci spect o e I nvention, being associated

ddi tion,. . Do Lded Le. ter m nal
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appar at us rises a storage nean
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Par amet or STHOUHELEQR or o REPPBRGRELS: PBEnat PR whP cHOFAEATERr v shes to
edit, so that the user can operate ten keys for tel ephgne nunher entry to
i nput a|mﬂ9ﬁﬁﬁ{hn%af%th?hﬁgcgaétPﬁﬁg?ﬁggnﬁﬁrFﬂ%ﬁﬁﬁ ElPﬁﬁoFggtPon. In
Carrying(%%régmaiggfggigggggg ggggégéggéikg %Q the second music tone
signal is generated according to the words information,
thereby enabling Karaoke play. Further, the f£irst music
tone signal is generated according to the first performance
information in precedence to the Karaoke play, thereby
enabling automatic switch from the Karaoke play to the
reproduction of a ringing melody according to the first
music tone signal, while the words display may not disturb
telephone conversation.

In addition, according to a specific aspect of
rhe invention, being associated with editing performance
iﬁformation, there is provided a potable terminal apparatus
that comprises a storage means for storing performance
information, a means for displaying parameters in the
performance information stored in the storage means, and a
means for editing the parameters displayed. The portable
terminal apparatus can display one of parameters in the

stored performance information which the user wishes to

edit, so that the user can operate ten keys for telephone



aspect of changing the tenpo of nusic information, there is provided a
portable term nal apparatus that conprises a storage neans for storing
music information, a tenpo specifying nmeans or section for specifying a
tenpo, and a control neans for controlling, according to the tenpo
specified by the tenpo specifying neans, the tenpo of a tone to be sounded
on the basusbef ehtrywutpcinpfitr mabroamsteretailnet heéhsisoreddd imgaridie The '
portable term nal apparatus allows the user to specify a tenpo by use of at
| east onepeffoamaneteisfoThetpananeters include an absolute value of the
tempo (a nunerical value), a word indicative of the tenpo (such as

"all egro” and "noderatoadyryiagratie ahechangeatfibamaadr eteoedded epear % or ),
and an intuitive word ("quick", "slow' or "noderate"). Thus, the user can

use an opgspéet 6f thenpenyabhe tempbnalk appacatusgortiEHBNYNithkried ispecify a
tenpo so as to control the performance tenpo of sounding nusic such as a

ringing pebedyc@raBEditableCabiying108bphhatihBY @RLOR ARG i3e@0di Ng to an
aspect of automatic conposition, there are provided a potable term nal

appar at usst bphgEOfIPEh S€BoR BRBREnEORusSEt thRErARtaLADSRNeERpRf mMusic, and a
means for automatically creating nusic information according to the set

at mospher &, o 8ngy A9t fiEknBObLABLE LI BRTERR! sBRBAEGLHG LNREnBRNPERgES, 3 Means
for inputting a part of nusic data, and a heans for autonatically creating a
whol e of JY3tfol means for controlling, according to the tempo

specified by the tempo specifying means, the tempo of a

tone to be sounded on the basis of the music information

stored in the storage means. The portable terminal

apparatus allows the user to specify a tempo by use of at

least one of parameters. The parameters include an

absolute value of the tempo (a numerical value), a word
indicative of the tempo (such as "allegro” and "moderato”),
a rate of change from a reference tempo (% or x), and an
intuitive word (“quick”, “"slow” or "moderate”). Thus, the
ﬁser can use an operator of the portable terminal apparatus
(ﬁain unit) to specify a tempo so as to control the
performance tempo of sounding music such as a ringing

melody or BGM.

In carrying out the invention and according to an
aspect of automatic composition, there are provided>a
potable terminal apparatus that comprises a means for
setting an atmbsphere of music, and a means for

automatically creating music information according to the



information for a conplete. piece. of nusic fromthe part of nusic data.
The former term nal apparatus allows the user to use an operator to
selectively set an atnosphere of nusic so as to automatically create nusic
information. The latter term nal apparatus allows the user to input the
part of nusic data so as to automatically create nusic information for a

pi ece of Myl GBS Padhdahnsaher %&r@éﬁi&iBgrﬁﬁhaihﬁpba%%@déﬂ'and
according to an aspect of pitch detection, there are provided a portable

term nal aﬁ‘?&ac' U LA 5 COMRL L 5S¢ G BARS £ P g SE! ﬁg]’cjtVSkymuQE Ulghlng ei ther

tone signals |nqu'Tron1a m crophone or™ tone’sig S received at a

transm {tingl reGRlad D% 6L a0 bnat P APRPSLOLL XGT BCLEDILA0R! 1 3equence
fromthe acquire Y one signals, and @ means Tor creating nusic information
on the basis of .the pitch sequence extracted, and apothe ortabl e term nal
appar at us THIETOIT St o r GANE T b BEHER r PhanEEEonbeblohaR PR Bheans
for extractin itch _sequence fromthe acquired tone signals, a neans for
transposiﬁﬁ“?%éq%lf%h S8 gﬁ%%@%&t#%% B SRR AT gﬁsaiﬁ?wgc?ggtPﬁ “musi ¢

i nformation on the basis of tge g%%ch . seguence trangﬁose . _In these
portabl e t% WSt SR At UE ek FCLLPTtENS b @RNEEMPEPRRTPalEed from an

i nput tone, the fornmer term nal apparatus can arbitrarily select either a
tone i npuMUYSIEMSP AT rigHrmeCBREECEbhe CTepte BEFiAglREPKIAGLCHNI | dMene

| atter term nal apparatus can transpose the detected pitch sequence as
required. latter terminal apparatus allows the user to input the part

of music data so as to automatically create music
information for a piece of music from the partial data.

In carrying out the invention and according to an
aspect of pitch detection, there are provided a portable
terminal apparatus that comprises a means for selectively
acquiring either tone signals input from a microphone o?
tone signals received at a transmitting/recéiving circuit,
a means for extracting a pitch sequence from the acquired
tone signals, and a means for creating music information on
fhe basis of the pitch sequence extracted, and another
pértable terminal apparatus that comprises a means for
acquiring a tone signal, and a means for extracting a pitch
sequence from the acquired tone signals, a means for
transposing the pitch sequence extracted, and a means for
creating music information on the basis of the pitch
sequence transposed. In these portable terminal
apparatuses, when a pitch sequence is extracted from an

input tone, the former terminal apparatus can arbitrarily



In carrying out the invention and according to an aspect of chord
detection, there is provided a portable term nal apparatus that conprises a
storage neans for storing nusic information, a nusic anal yzing neans for
anal yzing the nmusic information stored in the storage neans, and a nmeans
for automatically creating, on the basis of the analysis result by the nusic
anal yzi ng neans erformance information associated with a chord fitting

t he nusics?%?%tn%fFBﬁF FhECPGr £BBPE FEPR AaMLSpPRIANGs OCat toftomati cal Iy
create performance information associated wth the chord fitting the nusic
i nf or mat i oHPHHh %%?%99nE?%ﬁ%nghewpﬁééanﬁnléﬁaeécESFﬂﬁﬁélt@P@ﬁrag§ﬁéct of
style reproduction, there is provided a portable term nal apparatus that
conpri ses @aRtoraRePeeansheofdcteebeAngiprhr aPARPRES 8F @A Tedt.or mati on
and a neans for joining the style information stored in the storage neans
to create nusic infofmataonyifigeoptr thbl énventrinal andppeacatrdd ngart cstaor e
plural kinds of style information and performance information and join them
to reprodutspecpi eCechofdmistectinncathgragisuprdhededventpoortadicd accor di ng
to an aspect of format conversion, there are provided a nmusic information
servi ce syséamnabnposadadiisathatabbrprésasnal sappayat meahlatomperforns a
tone process using nmusic information of a first format and a base station
havi ng a g¢tistLnd onesiaf ohfathabisayr aemuvher ehaliyhenhameasisatriogn

analyzing the music information stored in the storage

meahs, and a means for automatically creating, on the basis

of the analysis result by the music analyzing means,

performance information associated with a chord fitting the

music information. The portable terminal apparatus can

automatically create performance information associated

with the chord fitting the music information.

In carrying out the invention and according to an
aspect of style reproduction, there is provided a portable
terminal apparatus that comprises a storage means for
storing plural kinds of style information, and a means for
joining the style information stored in the storage means
to create music information. The portable terminal
apparatus can store plural kinds of style information and
performance information and join them to reproduce a piece
of music.

In carrying out the invention and according to an

aspect of format conversion, there are provided a music

information service system, composed of a potable terminal



conprises a format converting neans for converting nmusic information of a
format different fromthe first format into nmusic information of the first
format, and a base station capable of distributing nusic infornmation froma
music informati on source to a potable term nal apparatus that perfornms the
tone process using nusic information of a first format, which conprises a

f t i t i ¢ 1nf i f t
i ffor ent SERORTS s P Y o e B e O TR e 22 f 7T et forma .
The nusic |nr%f Qr”ﬁt'o%n Os_,cerwfceré,é/ségfﬂw??daﬁge b@g s;ggjc B rrg%rclgnvert nmusi ¢

i nformati on or ener rru3| C I n

i nco atlble vmthth rst for'mat into ormation of the first

f or narrP f of"5 r‘?&féﬂrmq?oc%r?%]?@e bu"frw?lﬁpél? n%/kéﬁt‘i)%ﬁeaﬁ a59:88rd| ng to
anot her aspect of for converS| on,.there is provided a .nusic tone

i nf or mat i 6?%“‘?5%6& & ‘6%’381%? ’%earb%tg ec?%Y%?Ethalﬁﬁﬁ?'St us that

perfornms a tone process. us nmu nformati on of predeterm ned format and
a base st&t cﬂf‘aﬁ&\?nné) %fslg“% #ﬁ%?%t’?%‘?‘f“s%‘?cElr%ef%’f‘ﬁthe base

station cqnprises _a neans for recej V|n ¢dent|f|cat|on i nformation
associ at ed™ W% FYSHE TRAt L p Lt the e t Hceor%%?ab"li%dt%r'ﬁ?ﬁﬁl appar at us,

and a neans for creating, on the basis of the identification informtion
recei ved, StRE1IO% SAREOIR Md Hot et WA TES 16 f B FRENSRHLIR oFF PRe@nusi c.

tone information source, and a base station, capable of
music information source to a potable terminal apparatus

that performs the tone process using music information of a
first format, which comprises a format converting means for
converting music information of a format different from the
first format into music information of the first format.
The music information service system and the base station
can convert music information for other models or general-
purpose music information incompatible with the first
format into music information of the first format for its
own model.

In carrying out the invention and according to
aﬁother aspect of format conversion, there is provided a
music tone information service system, composed of a
potable terminal apparatus that performs a tone process
using music information of predetermined format and a base
station having a music tone information source, wherein the
base station comprises a means for receiving identification
information associated with the terminal apparatus from the

potable terminal apparatus, and a means for creating, on




di stributing nusic information froma nusic tone information source to a
potable term nal apparatus that perforns the tone process using. nusic
information of a predeterm ned format, which conprises a neans for
receiving identification information associated with the term nal

apparatus fromthe potable term nal apparatus, and a nmeans for creating
musi ¢ i nf ahreatbaen sofoft hehepristiat el cwdi éor imf orrfia oheoh hee ceisredt obhe
informati on source on the basis of the received identification information.
Upon t r angfesit@intined oo o ©ramtinost assoes aheeh o t hrdhether mupak
(identification information) fromthe termnal to the base station

(server), toie MiSHorraiion Haire ) dhded bE&se Sysd€dn AncapiierHase station
can perform format conversion at the base station on the basis of the

i nformati Qi QANGRITIEHE nub A Ind At ol NeromVe Nkl 1 apghaccording to  still
anot her aspect of format conversion, there is provided a potable term nal

appar at us stifrrRIIAN ol dONS N Q6SeSo 18T PO-UsA L A or Bt opr ot a
predeterm ned format, the potable term nal apparatus conprising a format

conver ti ng, JEYSd A ABHRS AL RS T Es 1 MY WABEE Oy Pt { S NBE 4nto nusic

information of a first format different “fromthat before conversion. Th

por t abl et e alem GRRATAS CANPRY] QLM OLIB EUNELST P01 Debd 500

term nal dpparatus o ormati o er nodels o

gener al - PYTAQSS MUl il HITLIAL diD IR & Wi g {LEREnLprmRL T nto

musi c i nformation o e Tirst or mat or
apparatus from the potable terminal apparatus, and a means
for creating music information of the predetermineq format
from the music tone information source on the basis of the
received identification information. Upon transmission of
the information associated with the terminal
(identification information) from the terminal to the base
station (server), the music tone information service system
and the base station can pérform format conversion at the
base station on the basis of the information concerned.

In carrying out the invention and according to
sfill another aspect of format conversion, there is
providgd a potable terminal apparatus that performs a tone
process using music information of a predetermined format,
the potable terminal apparatus comprising a format
converting means for converting music information of a
format into music information of a first format different

from that before conversion. Th portable terminal

apparatus can perform format conversion in its own terminal




its own nodel. In carrying out the invention and according to an aspect of
trial listening, there are provided a nusic tone information service
system conposed of a potable term nal apparatus capable of sounding a tone
and a base station having a nmusic tone information source, wherein the base
station conprises a nmeans for transmtting information from the nusic tone

| nformat | QRO e Proh [RA A1 labAnaidn EDE BRABEI Robiefyl Bal apparatus

conprises a neans for performng real-tinme reproduction o musi c

| nfor mal | ofn A% 6 BaSLS AsL0C 3FoeARt g dahaohporbhe Base stion - and

a base station, i’stributing nusic ton nformation froma nusic
tone inf O\Cﬁﬂ%]to”fosﬁh‘éfeiﬁ@o Ay L a:t.)zln?ctﬂ:rﬁéﬂ&?' ﬁWﬁé%E%s%?%%%%tOff Szﬂund' ng
a tone, i'Ch” COnprises a means fof tFansmitting T Aformati on from- the

nmusi ¢ tone i nfor mat(i) source to the potable terminal apparatus as

strean ng dat &£VErHY fc tone information service systemand the base

station can performftream' ng transm ssion of .information from the base
station (server) totedPFZE PPt i et 1PuPPH_R e ig2ERCFRE Sortalii™e
term nal apparatus_side._ In carrying out the invention_and according to an
aspect t héRiCh At b ]al%l'%?%iéﬁ%bl BReER 0R B NBT ARG 2t REFd Cart®TSr ovi ded
a potable term nal apparatus, capable of nounting a detachable small-size
or conpactinfedEaHP FREVLFS SR E2M coRprPee’d aofranBotableeteiradingd nusi c

apparatus capable of sounding a tone and a base station
having a music tone information source, wherein the base
station comprises a means for transmitting information from
the music tone information source as streaming data, and
the potable terminal apparatus comprises a means for
performing real-time reproduction of the music information
on the basis of the streaming data from the base station,
ana a base station, capable of distributing music tone
information from a music tone information source to a
potable terminal apparatus capable of sounding a tone,
Which comprises a means for transmitting information from
the music tone information source to the potable terminal
apparatus as streaming daté, The music tone information
service system and the base station can perform streaming
transmission of information from the base station (server)
to realize real-time trial listening on the portable
terminal apparatus side.

In carrying out the invention and according to an

aspect thereof related to a detachable recording medium,



information stored in the detachable small-size recording nedium and a
nmeans for processing the retrieved nusic information, and anot her potable
term nal apparatus, capable of nounting a detachable small-size recording
medi um which conprises a nmeans for processing nusic information, and a
means for witing the processed nusic information into the detachable

snal | - si zeheeeodienproEdiaina Gotdiese parmable desarastsappapablsesrcapabl e
of rmounting a detachable snall-size recording nedium the forner termna
appar at us mea thiely i\ tefcH L8tk MBifd 1 - 4 IfOrdmtéampdeoméberaeagr di ng nedi um
into the termnal system while the latter term nal apparatus can wite
nmusi ¢ i nfalARkd, ORHIAM AR OUse d N Gidm@itd O SO €8P v 4§ hi8icr ecordi ng

medi um The portable term nal apparatuses according to the invention may

have sound,$oube8S f ABHIM P& aav@i 518 N&IDT Y- LYPE. rQERaRRYSI cal
nodel type. The sound source circuit may be conposed by DPS including a

M C1Opr 0068k i COIROSL i & LI SNG4l iy sald iv%&iéeedsgeﬁgg be not ed

that "nusic tone information” and ™ "perfo nce ormat i on’ e

LeronangRIBonAtISh | hnd MMARREL SO0 IR deofeaREel T

discrimn er ebét ween. musi ¢ i nfornati may be used to
cover both _of ."nusic tone.infornation" .and " formance information" as in
t he speciFF@gPﬁghoangQ:qaﬁ%ﬂuﬁ:g}t%jhﬁé%f sa i1 512 recoré;ng

medium, which comprises a means for processing music
information, and a means for writing the processed music
information into the detachable small-size recording
medium. Of these portable terminal apparatuses capable of
mounting a detachable small-size recording medium, the
former terminal apparatus can retrieve or load music
information from the recording medium into the terminal
system, while the latter terminal apparatus can write music
information from various information sources into the
recording medium.

| The portable terminal apparatuses according to
tﬁe invention may have sound sources of an FM type, a
waveform memory type, or a physical model type. The sound
source circuit may be composed by DPS including a
microprogram or composed by a CPU including software. It
should be noted that "music tone information” and
“performance information” may be interchangeably used.in
the specification if there is no need to discriminate

therebetween. Further, "music information” may be used to

-19-



BRI EF DESCRI PTI ON OF THE DRAW NGS FI G
a basic configuration of a portable tel ephone term nal
apparatus practiced as one
2 is a block diagramillustrating a detail

illustrati

whi ch a soundi ng contr ol
invention is applied. FIG
configuration of a sounding controller practiced as one
FIG 3 is a block diagramillustrating a detai

i nventi on.

ng

| is a schematic bl ock di agram
to
enbodi ment of the

enbodi nent of the

a soundi ngcooat riobter opr dmtisded taseanofema téwinddiament” pefrfidienamyent i on

FIG 4 is a schematic diagramillustrating one

exanpl e of an environnent

configuration of

In

whi ch the bobhbyvemaendbhbnad ipothabkeectdlfdphanent emd rnale ipendsiatdy FIG 5 is a

diagram | lustrating one exanpl e of
t he above-geatmoned portable tel ephone term nal.
illustrating one exanple of a
in a portable telephone term nal
pur pose nusic tone information fornat

nodel

diagramillustrating a general -
conventional ly used
is a part of a functional

i npaleet bercRIBYSLSabF RSl BRRAMINJLr exanple.
bl ock di agram

an information format of own nodel

conventi onal

in
FIG 6 is a diagram
information format of another
of another nodel. FIG 7 is a

FIG 8
illustrating an information

transfer relationshipren @ 6l BSEcRKRREALCBABERCH 1A e AR pned

portabl e

a basic configuration of a portable telephone terminal to

which a sounding control apparatus practiced as one

embodiment of the invention is applied.

FIG.

configuration

embodiment of

FIG.

configuration

embodiment of

FIG.

example of an

2 is a block

of a sounding

diagram illustrating a detail

controller practiced as one

the invention.

3 is a block

of a sounding

diagram illustrating a detail

controller practiced as another

the invention.

4 is a schematic diagram illustrating one

environment in which the above-mentioned

portable telephone terminal is used.

FIG. 5 is a diagram illustrating one example of

an information format of own model in the above-mentioned

portable telephone terminal.

FIG.

6 1s a diagram illustrating one example of a

conventional information format of another model in a

portable telephone terminal of another model.
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tel ephone term nal and a base station practiced as one enbodi nent of the
invention. FIG 9 is another part of the functional block diagramshown in
FIG 8 FIG 10 is a functional block diagram illustrating an information
transfer relationship in a second system conposed of the above-nentioned
portable telephone term nal and a personal conputer practiced as one
enbodi ment of the i nwemtipnisFAGIiddram aliuscthonal bl geke@thagr am
illustrating an information transfer relationship in a third system

conposed fuifsabpyet Senbhonedropnkt abbs f&ﬁhg@heaﬁvéﬁwbﬂau?n@s@dr ecor di ng
medi um and another telephone terminal. FIG 12 is a flowhart indicative of

one exanpli§ OfecOWPohEs %@@icmog%ﬁfﬁﬂewstb@ragseaﬁ frgntioned portabl e
tel ephone termnal. FIG 13 is a flowhart |nd|cat|ve of one exanple of

server processing ingthe gbpye; ;%?H%‘fd ?ﬁﬁc%i@ﬁ%?nblgbg d}ég'rém

flowchart indicative of one exa term nal processing’in

above- ment; oned. Der pogal. LOERULEL: LET MLDAL e Fl G151 1,8, A0cexAMY € of a

nusi c i nformati on ornmat usa I'n the ar ao ein t portab e

terminal apparatys: of Grdsid e’ BRStLASGL-RLOPKHLAIEEM ab e

’telephone terminal and a base station practiced as one
embodiment of the invention.

FIG. 9 is another part of the functional block
diagram shown in FIG. 8.

FIG. 10 is a functional block diagram
illustrating an information transfer relationship in a
second system composed of the above-mentioned portable
telephone terminal and a personal computer practiced as one
embodiment of the invention.

FIG. 11 is a functional block diagram
illustrating an information transfer relationship in a
fhird system composed of the ébove—mentioned portable
télephone terminal and a»recording medium and another
telephone terminal.

FIG. 12 is a flchhart indicative of one example
of own terminél processing in the above-mentioned portable
telephone terminal.

FIG. 13 is a flowchart indicative of one example

of server processing in the above-mentioned base station.



illustrating synchronizati on between nusic performance and words display in
the termnal system practiced as one enbodinent of the invention. FIG 17
is a flowhart of "receive processing 1" which is an exanple of the receive
processing in the termnal systemaccording to the invention. FIG 18 is a
flowmchart of "other processing 1" -which is an exanple of the other

processing in the termnnal A system according tQ the invention. FIG_ 19 is a
fl owchart of "selectrgﬁfséétﬁﬁga ghB@EgéFﬁg PALGRLAN S ST P AP BE t he

receive processing in the termnal system according to the invention. FIG
20 is a flohchar FeBMInAht BEPGRESPREcdEsiths 2PoVEnmeR tongsl S&hfRAbf t he
interrupt processing.in the termnal systemaccording to the invention.
FIG 21 i sCAMPRBREN ?Fméﬁaiselection/setting processing 2" which is another
exanple of the selection/setting processing in the ternmnal system
according to the i nvBAEiohd> EFGan2gxp@paef pdwehawksief indginmadrisgessi ng 1"
which is an exanple of the edit processing in the termnal system according
to the i nveptrhah. uFaGle23n| $hg kamevikenabdpl dok thkeagoarnablld ustmmatnal t he
voi ce conposing capability of the term nal system according to one
enbodi nentappataeusnvention. FIG 24 is a functional block diagram
FIG. 16 is a functional block diagram
illustrating synchronization between music performance and
words display in the terminal system practiced as one
embodiment of the invention.
FIG. 17 is a flowchart of "receive processing 1"
which is an example of the receive processing in the
terminal system according to the invention.
FIG. 18 is a flowchart of "other processing 1"
which is an example of the other processing in the terminal
system according to the invention.
FIG. 19 is a flowchart of "selection/setting
processing 1" which is an example of the receive processing
in the terminal system according to the invention.
FIG. 20 is a flowchart of "interrupt processing
1" which is an example of the interrupt processing in the
terminal system according to the invention.
FIG. 21 is a flowchart of "selection/setting
processing 2" which is another example of the

selection/setting processing in the terminal system

according to the invention.



illustrating the automatic conposing capability of a personal conputer
termnal for exanple according to one enbodi-nent of the invention. FIG 25
is a flowhart schematically illustrating a nmethod of automatically
creating music data in a potable term nal apparatus practiced as one

enbodi nent of the invention. FIG 26 is a diagramillustrating an exanple
of a nusical feelinyIGty22 Ussplhyoschaen ofi tdéipopabtesstiagmiltial
apparatus practiced as one enbodi nent of the invention. FIG 27 is a

fl owchart wacheaitd cal | exahplust ofit thy editrephoce of iagyt onatheakkbymdaeildi ng a
chord fitting nusic data in the potable term nal apparatus practiced as one

enbodi rrentsyegténh%ddtymiﬁ@nto Hike 28véstdonl owchart schematically
illustrating a nethod of assigning acconpaninment parts fitting nelody data

to the nelody part igpdheypoiablertgs Hd1 appasat YsaqPLActi ced as one
enbodi ment of the invention. DETAILED DESCRIPTICN OF %HE | N\VENTI ON  Thi s

i nvention :Lvﬂld %Mrﬁlp@dvéfcé uc@érk';_?&s % Qlyly@'yyogfe{(ﬁgpkgr%hgl

reference to the acconpanyi ng draw ngs. ou d be noted that the

fol Iowi ng 5 enbagidiRnlSapre £97ohd! Unbsalius: p&% POsE abynadyt her efor e

variations ‘a cations may be wthin t scope of “the invention.
FIG. 24 is a functional block diagram

illustrating the automatic composing capability of a
personal computer terminal for example according to one
embodiment of the invention.

FIG. 25 is a flowchart schematically illustrating
a method of automatically creating music data in a potable
terminal apparatus practiced as one embodiment of the
invention.

FIG. 26 is a diagram illustrating an example of a
musical feeling/style display screen in the potable
terminal apparatus practiced as one embodiment of the

invention.

FIG. 27 is a flowchart schematically illustrating
a method of automatically deciding a chord fitting music
data in the potable terminal apparatus practiced as one
embodiment of the invention.

FIG. 28 is a flowchart schematically illustrating
a method of assigning accompaniment parts fitting melody
data to the melody part in the potable terminal apparatus

practiced as one embodiment of the invention.
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Term nal system overview. Referring to FIG 1, there is shown a bl ock
diagramillustrating a basic configuration of a portable telephone term nal
to which a sounding control apparatus according to one enbodi ment of the
invention is applied. A termnal system TS conprises a term nal system
central processing unit (main CPU) 1, a termnal systemread-only nenory
(main ROM 2, a termnal systemrandom access nenory (main RAM) 3, a
detector 4, a display circuit 5, a receiver/transmtter 6, an audio

controller 7, a soundi : 5‘?.{5 i j it 9, and a

conmmuni cation int erfagg%ﬁ%%%j ?g %geﬁé%%ﬁg% ;ﬁiﬁﬁf%%h 1 are -

i nterconnected by a Lmn system i) bady bus) 11. In the

above-nmenti oned nent i&‘glrllg'dl%&renni%ﬁa% é@glsleﬁ?ga‘%s‘i%l erfyai%ncéﬂf h?%r

controlli ng the termnal system.in i entj ret e>gcre1cgut es various control
§ a

1.t
oper at i ons3&hEhta8Y FaFk OLoftPEIP s diddh TESEESICe YUt FY RO 1 BF
according to predet err{i ned cqnputer pro rame. The main ROM 2 hol ds
pr edet er ni AEAEBAEr ol Lpr 85‘1031‘%[9 B PONTT S dattde FEs¥E™E for executing
these control operations. For exanple, as for nmusic, the main ROM 2 hol ds
nusi ¢ i nf ofHEPHEMCREEr PEEMEREe LildistHattiior Pagmasfureitibind nteRatPoh,
tables for information format conversion, and tables for information
conpr essi onar&aEhongs phdr arddficeddonsomedi g dade rekhiHattlon sedPee
nmel odi es and background nusic (BGW to be played during tal king. As for
non- musi ¢ ©f the invention.

Terminal system overview:

Referring to FIG. 1, there is shown a block
diagram illustrating a basic configuration of a portable
telephone terminal to which a sounding control apparatus
according to one embodiment of the invention is applied. A
terminal system TS comprises a terminal system central
processing unit (main CPU) 1, a terminal system read-only
memory (main ROM) 2, a terminal system random access memory
(main RAM ) 3, a detector 4, a display circuit 5, a
receiver/transmitter 6, an audio controller 7, a sounding
controller 8, a connecting circuit 9, and a communication
interface (I/F) 10. These components 1 through 1 are
interconnected by a terminal system bus (main body bus) 11.

In the above-menfioned mentioned terminal system
TS, the main CPU 1 for controlling the terminal system in
its entirety executes various control operations such as

talk control, screen control, and sounding control

according to predetermined computer programs. The main ROM

-24-



information, the main body ROM 2 hol ds predeterm ned audi o and video
information as configuration information. The configuration information
herein denotes information which is set as conditions for executing the
processing associated with acoustic sounding or image display during
talking or at other tinmes. This configuration information includes audio

i nf or mat i enpMigde ) i d iy @itk Adigro iLep CONEFOl aatQermation in

addition to the nmusic- associated configuration information such as tone

timbre aqd eliest, ([clulian BSP)ncHe G RN, hal i, dat apapd par ameter s

necessary for executing the above-nentioned t k "contr screen control,

and soundiga ¢Ont 1ol el B SRECIALE md f oI &1 gfes; ol ural pi eces of

musi ¢ i nformatiod, perfornmance information, contiguration informtion

which are.additiqnally installed or. newy created in the  term nal system
TS. The déf%d@trglrao%ol?as péar%%%oprér}% Or e I‘f%antllof' COMFoBE B ¥ ntrol s such as

push-buttqn sw tches arr ed _ont surface of the body of the portable
tel ephonelntféarrmal?ﬁondn&%rest%esctfso‘i hjélhfg%@}%ﬁlrocfh Oé??ﬁrb]tr rfé?fl%?if?%%n us ?éon

t hese controls. These contraols include a talk switch for talking, a request
swi tch f o APadife GG R THRTbAITRF 675 -0 1C4G} rithat 16 bt BT 587 a
setting switch for setting the sounding controller 8 (tone

gener at or FEPPEARSr Faldn deIditaHen frbjrtltﬁeea{‘tqu&jijeﬁf’d tRHFV s pi eces

of
music (BGM) to be played during talking. As for non-music

information, the main body ROM 2 holds predetermined audio
and video information as configuration information. The
configuration information herein denotes information which
is set as conditions for executing the processing
associated with acoustic sounding or image display during
talking or at other times. This configuration information
includes audio information, video information, and audio
and video control information in addition to the music-
associated configuration information such as tone timbre
énd effect (including DSP).

The main RAM 3 holds data and parameters
necessary for executing the above-mentioned talk control,
screen control, and sounding control. To be specific, this
memory stores plural pieces of music information,
performance information, and configuration information
which are additionally installed or newly created in the

terminal system TS.



information. The display circuit 5 is connected to a display 13 on LED
screen of which various pieces of talk information, various pieces of

mel ody informati on associated with sounding control, and various pieces of
vi sual check information are shown. The receiver/transmtter 6 has a

communi cati on antenna and comruni cates with other tel ephone termnals via a

base station (or a serve tation oy a repeater station) fqr. talking. This
circuit is algo usedﬁ?%ré?iﬁﬁtgfiﬁ Baﬁdanf888F9Fﬂ§ ﬁﬁgFéOPnﬁgrnationgand

configuration information, The audio controller 7 controls voice shgnals at
tal king &RIMROTRA | Pput?Bbtple SPghafs. PFRARSPREAPROFIELChES ATFGNGE
transmtting capability for transmtting an input voice froma m crophone
(MO 17 tottHee reeefaee/ of ahlddi ey 8f Bheybpeéapépr 8dePHgN€apabi lity for
sending a talk voice signal received at the receiver/transmtter 6 to a
tal k spediernimahngndndekeetpnatheupparatépni harfesmedn@yBhEer aysedt vdl ng
capability for sending a tone signal received fromthe sounding controller
8 to the tdiksspeakerols. antheshecontpatst énalnde 26 taTke syddedi Fpr
controller 8 uniquely executes a sequence of processing operations for
control i ngplloieg, sa gnadisesticbwatschefodi pagueshinggthendosnd oBGVIntgoreE and
can sound two or nore tones at a tine. Nanely, the sounding controller 8
has a capahill tyefiisybibesheiog@iast oaesstgnal sandchemdirngeitttihe tihe sound
speaker 17 or the audio

sounding controller 8 (tone generator/effector), and

switches for creating and editing various pieces of

information. The display circuit 5 is connected to a

display 13 on LED screen of which various pieces of talk

information, various pieces of melody information

assocliated with sounding control, and various pieces of

visual check information are shown.

The receiver/transmitter 6 has a communication

antenna and communicates with other telephone terminals via

a base station (or a server station or a repeater Station)

for talking. This circuit is also used for requesting and

réceiving music information and configuration information.

The audio controller 7 controls voice signals at talking

and tone input/output signals. This controller has a Voice

transmitting capability for transmitting an input voice

from a microphone (MIC) 17 to the receiver/transmitter 6, a

voice reproducing capability for sending a talk voice

signal received at the receiver/transmitter 6 to a talk

speaker 15 and an external output terminal‘lﬁ, and BGM



controller 7, thereby sounding tones such as nel odious ringing tone and
BGM I n addition, the sounding controller 8 has a digital output term nal
18 for sending a digital tone signal to other devices that use digital tone
signals. It should be noted that the sound speaker 17 may be configured to
function as the tal k speaker 15. The connecting circuit 9 allows a portable

det achabl e snaﬁl-size rec Lq#ﬂﬂrquiun1%ﬁf%£ be | oaded %£E this.te%ninal
syst em TSESPAEEEAREC GRG Cir'dvl 9 Sapt a &:ﬁﬂemfslgﬁ} g6t YAt or mat i on
including_nusic_information from.the |oaded. small-size recording nedium 19

into the TE&MMtASI S& DRPWAYEET Fed® gitkcdL St aFtativrtd  the

| oaded smal | -sized recordi ng nedium 19. The comunication |/F.10 has a
cabl e conh8&t PHAPHEr fHeREIL Leonnection with external equipnment and
communi cates with other tel ephone term nals and personal conputer (PC)
term nal s through aT&SmMAPMICHTIDFEHBIE 1207 Coneued t ¢Rgfista®erdi nal |
capturing various pieces of information including nusic information from
t hese deviPEEEeRRLOCENETACESHITE BAREHORS & Froovimdildgtchdsa i eces of
information fromthe termnal system TS to these devices. The small-size
recor di ngsAgdidm $9cbarsserledinms o linglgongiconen s BE&dhfiqne aandncan
information received from another telephone term nal or personal conputer
term nal shrodgliwbhercowmeniteatesomtcablte @0 anhmele, ddremavwedion |/ F 10,
or froma server (BS) through the

controller 8 has a capability of synthesizing a tone signal

and sending it to the sound speaker 17 or the audio

controller 7, thereby sounding tones such as melodiocus

ringing tone and BGM. In addition, the sounding controller

8 has a digital output terminal 18 for sending a digital

tone signal to other devices that use digital tone signals.

It should be noted that the sound speaker 17 may be

configured to function as the talk speaker 15.

The connecting circuit 9 allows a portable

detachable small-size recording medium 19 to be loaded on

this terminal system TS. The connecting circuit 9 captures

various pieces of information including music information

from the loaded small-size recording medium 19 into the

terminal system and writes these pieces of information to

the loaded small-sized Tecording medium 19. The

communication I/F 10 has a cable connection terminal for

connection with external equipment and communicates with

other telephone terminals and personal computer (PC)

terminals through a communication cable 20 connected to



receiver/transmtter 6. It can also store nusic information automatically
conposed or edited by use of its own potable term nal apparatus TS. The
music information and configuration information stored are then read out
and sounded as ringing nelodies or BGM The renovabl e conpact recording
medi um 19 may be used for storing program instructions executable by, CPU
to performthe inventive process. Sounding controller (1) Referring to FIG
2, there i ShfoiieznBlakk CAPEGFERTi YRTSPRat Phgcasdefainfesnftgorati on of a
sounding controller practiced as one enbodi ment of the invention. In this
exanpl e, tHaclaghdingneoht roifermgtiont Fos hbeSPUlevibesefinke, thke soundi ng
controller 8 is controlled by the min CPU 1 of the.portable tel ephone
term nal (tteentieradi neyfs tay sT@naid®) prahedsngnthagecpheéces| ef 8 transfers
nmusi ¢ information, performance information, configuration information, and
ot her i nf orimEtdrorat(iarc hfasm abiosit teshanal stppteoh Teptodunésenjietrhcedgh a bus
connection path connected to the systembus 11. A controller 21 executes

bi -directional conmuh«aémanl wsihethecbeamhahedyaheny TSanakshokBrough t he
above-nmenti oned bus connection path. The performance information and

conf i gur at in@i i fiarAEtnON ¢ efed ecoORi §itat D&h N1 BT 6EMAE i60pPLEedvEROM t he

outside are stored in the main ROM2 or the main RAM 3. The controller 21

stores the from another telephone terminal or personal computer
terminal through the communication cable 20 and the
communication I/F 10, or from a server (BS) through the
receilver/transmitter 6. It can also store music
information automatically composed or edited by use of its
own potable terminal apparatus TS. The music information
and configuration information stored are then read out and
sounded as ringing melodies or BGM. The removable compact
recording medium 19 may be used for storing program
instructions executable by CPU to perform the inventive
process.
| Sounding controller (1)

Referring to FIG. 2, there is shown a block
diagram illustrating a detail configuration of a sounding
controller practiced as one embodiment of the invention.

In this example, the sounding controller 8 contains no CPU;
therefore, the sounding controller 8 is controlled by the
main CPU 1 of the portable telephone terminal (the terminal
system TS). The sounding controller 8 transfers music

information, performance information, configuration



performance information in a first-in first-out (FI FO nenory 22 and the
configuration information about tinbre and effect in a tinbre/effect RAM
23. In such a case, the performance information and the configuration
information nmenorized in the FIFO 22 and RAM 23 covers a whole or part of
one nusic song. The controller 21 reads the tinbre configuration

i nf or mat i dmfphadfifaact agehfdteratinirimioraomt ( ©rck i @l @deénl DSP program
fromthe tinbre/effect RAM 23 on the basis of the tinbre and effect

speci fi ed shanthe il wiideonalwetiahe thiodgle anis heormh¢etionnpathone
generator 24 and an effector 25 respectively. Further, the controller 21
sends i nfoommetdted dlwouthe heydtien tlsaofllst orage capacities of the FIFO 22 -
and the tinbre/effect RAM 23 to the nain side, thereby requesting the nain
side to pause the inf @omiddler @IMsnaaiticamn ¥i-omtdet iahalsi de. The FI FO 22
and a read circuit 26 function as performance information supply controller
that sequedrindiniyta tSHdSeitte fes frmmeinee | Rfordmtt®ms B etNedughr @Akt he main
ROM 2 or the nain RAM 3 to a resource circuit. To be nore specific, the

FI FO 22 t emRRicalldit i@ ol & dritfed tesh e or "BC &y d PEQFRBAEON I N the
order of reception. The read circuit 26 accesses the FIFO 22 at

oo PR L B ok A PR B St oot ORI ! gy e
generatornkg% side or supplied from the outside are stored in the
main ROM 2 or the main RAM 3. The controller 21 stores the
performance information in'a first-in first-out (FIFO)
memory 22 and the configuration information about timbre
and effect in a timbre/effect RAM 23. In such a case, the
performance information and the configuration information
memorized in the FIFO 22 and RAM 23 covers a whole or part
of one music song.

The controller 21 reads the timbre configuration
information and effect configuration information (including
bSP program) from the timbre/effect RAM 23 on the basis of
tﬁe timbre and effect specified by the main side to set the
timbre and the effect in a tone generator 24 and an
effector 25 respectively. Further, the controller 21 sends
information about the limits of storage capacities of the
FIFO 22 and the timbre/effect RAM 23 to the main side,

thereby requesting the main side to pause the information

communication from the main side.



exanpl e and can sound two or nore tones at a tinme. The tone generator 24
sets a tinbre to be sounded on the basis of tinbre-associated configuration
information received fromthe tinbre/effect RAM 23 and, on the basis of the
performance information received fromthe read circuit 26, sequentially
synt hesi zes tone signals corresponding to the specified tinbre to send them

to a mixer (MX) 27. thhe reffe@cipradd setsaefdBedisisuth AsnctLygrhgration to
be inmparted on the basis of the effect- associated configuration information

recei ved fLamelhéandd™Mmne idfcio d;?p”lr %@Jfﬁé@rtﬁé_’t'é@%ﬁéﬁtm@l

specified effect to a S|gnal i nputte omthe M X 27 according to tXe DSP

nput ?E“da.”%e?h%p‘* Ak i P l*’eeﬁ%?%@ni e R The” '
connecti on t{tteh%aiuldl onty oIA 21(%57019; ];ce&ﬂ nal Tgygéeﬂéig mai n.

The M X 2% ad S up e sl gna supp Fom T he tTone gener at or t he

ef fector 25 and.t he .audi To. be nore seC|f|c th fol |l ow ng
e % ﬁﬁ%‘ﬂ%‘é %mp?aarllysynms. ® %

signal s ar &8 |npuflt éd 26 O RY gnal SM from
t he tone generator; tal k. voice nal omthe audio controller 7;
and (3) aH%FPEE‘[aé’&’ ﬁrmaaét]forrbrﬁq h%“%fqlﬁ%q%r éSreGI% 1+ ut rglilﬁnal s SM
and ST are selectlvely out utted framthe M X 7 to the effector 25 to be

imparted WPPA &ATEFdcti® WASEF GYndle ilIHG Tre & fRIGSRIEGH)Ipd time

intervals to sequentially read information if any and
output it to the tone generator 24.

The tone generator 24 is an FM tone generator for
example and can sound two or more tones at a time. The
tone generator 24 sets a timbre to be sounded on the basis
of timbre-associated configuration information received
from the timbre/effect RAM 23 and, on the basis of the
performance information received from the read circuit 26,
sequentially synthesizes tone signals corresponding to the
specified timbre to send them to a mixer (MIX) 27.

The effector 25 sets effects such as
réverberation to be imparted on the basis of the effect-
associafed configuration information received from the
timbre/effect RAM 23. The effector 25 imparts the
specified effect to a signal inputted from the MIX 27
according to the DSP program and outputs the effected
signal to the MIX 27.

A talk voice is inputted in the MIX 27 in the

form of a digital signal through the connection path with



sel ected by operating a predeterm ned switch on the operator section 12 of
the termnal system TS. Then, the M X 27 outputs all synthesized signals to
a digital-to - anal og converter (DAC) 28 and, at the same tine, outputs
these signals in the formof digital signals to the digital output term nal
18. The DAC 28, an anplitude controller (VO.L) 29, and an anplifier (AW) 30

forman anglo@iPUbontbd114R 7apal eHeMHeLRiBAUNSY s OBkPEEL Rdihr omrtfae DAC
28 is adjusted in volune by the VOL 29 to be outputted to the audio

control | enyrk of7 thesd ef 5 pré §¥§ﬁ§f§T§uﬁBﬂ_ﬂe§rf§&ﬂt tﬁ@ Hﬂﬁe §@H@s¥a%e:aker 17

t hrough the AVMP 30 for sounding as a tone. Nanely, all the Synthesized

si gnal s arg, thﬂ%téf%ééf m 3 e aygltﬁgwéeggeecaﬂ \ 5 60pt 10 bhebe7uisd he form

of anal og S|gn and a romithe to the speaker 17 I'n form

of anal og Signal s, for, soundi a9, » Soundh 09, cenLr ohl.er (8) 1 ReLRLr pg BLG 3,

there is s I agram I Ng ar arl con |gurat|on of a

soundi ng ntroIIer ract d as anot he odi pent, of th inyention. In
this exanpf‘l ?héyé%ﬁ%d*ng&cgn?roff%r %%n?glnsgg sounalﬂg con¥ro| CPU 31

1l ch contie] s, gy SRS 208 pl herpaune0.conh aLLeto®: Lpdsendept 1y o
(3) an effected signal SE from the effector 25. ‘

The input signals SM and ST are selectively
outputted from the MIX 7 to the effector 25 to be imparted
with an effect. Which signal is to be effected may be
selected by operating a predetermined switch on the
operator section 12 of the terminal system TS. Then, the
MIX 27 outputs all synthesized signals to a digital-to-
analcg converter (DAC) 28 and, at the same time, outputs
these signals in the form of digital signals to the digital
output terminal 18.

The DAC 28, an amplitude controller (VOL) 29, and
an amplifier (AMP) 30 form an analog output unit. An
aﬁalog music signal outputted from the DAC 28 is adjusted
in volume by the VOL 29 to be outputted to the audio
controller 7 of the terminal system TS main or sent to the
sound speaker 17 through the AMP 30 for sounding as a tone.
Namely, all the synthesized signals are outputted from the
VOL 29 to the audio controller 7 in the form of analog
signals and also from the AMP 30 to the speaker 17 in the

form of analog signals for sounding.



has the sounding control CPU 31, a communication circuit 32, a timer 33, a
soundi ng control ROM 34, a sounding control RAM 35, a tone generator 36, an
effector 37, a mxer (MX) 38, and an anplitude controller (VO.) 39. These
circuits 31 through 39 are interconnected through a sounding controller bus
(soundi ng control bus) 40. The conmmuni cation circuit 32 has the foll ow ng

two communi cati on Ca@&lddiﬂ&%oﬁﬂ}oﬂéﬁi (e tional conmmunication with the
main unit bus 11. The conmunication circuit 32 records the nusic

o or e on, el O TGRS RIS S0 okl AR 2 L Lo

received fromthe outsi t er i na em roug in unit

bus 11 intaq . t;he . squndin ont r ol 35 (It should be noted that the

soundi ng cd‘r‘?tlruosltlﬁg\}lrﬁl %o‘f%%a%/gr?% %Eﬁ&e]so?o?gs%uﬁafl?i ont r ol ). The
conmmuni cation circuit 32 also yarious pieces o&_infor tjon (about the

oper at i ons GFoHE D ThPGHEr H1 Tt 22 P bR bf PR ?r{? El€ociated with the
selection of tinmbre and effect, parapeter change, and selection of nusic

i nf or mat i oY TPt odudt iG-S “T%ﬁ%iv%%eiﬁ? ﬂh??oﬁo?gro%ﬁ?ﬁrﬁreted by

t he operation of the sounding control CPU 31. Processing according to the

i nt er pr et eFAMFHALG GHPURGIHT SQMPFRl ¢RE Sht¥hhghofcatEelectkd tinbre, is
executed on the tone generator 35, The configuration information

cor r espondioReR S < ddte B ARbFRI | 2O EReL $ r ondEonndent by RAM 35.

the main CPU 1. The sounding controller of this example
has the sounding control CPU 31, a communication circuit
32, a timer 33, a sounding control ROM 34, a sounding
control RAM 35, a tone genérator 36, an effector 37, a
mixer (MIX) 38, and an amplitude controller (VOL) 39.
These circuits 31 thrpugh 39 are interconnected through a
sounding controller bus (sounding control bus) 40.

The communication circuit 32 has the following
two communication capabilities:

(1) Bi-directional communication with the main
ﬁnit bus 11. The communication circuit 32 records the
mﬁsic information, performance information, and
configuration information received from the outside of the
terminal system TS through the main unit bus 11 into the
sounding control RAM 35 (it should be noted that the
sounding control ROM 34 holds various tables for sounding
control). The communication circuit 32 also various pieces
of information (about the operations done on the operator

section of the TS main) associated with the selection of



Further, when controls of the main body is operated to command editing of
musi ¢ i nformation or configuration information stored in the tone
generation control ROM 34 or tone generation control RAM 35 in the tone
generation control circuit, selected information corresponding to the
operation is read out fromthe ROM 34 or RAM 35, and is sent to the RAM 3
of the main unit. The edit process is executed by use of the main RAM 3.
Upon conpF&®PsR 8Pdt RELEGitt prERSEeTt REaPFfor FEG GlieSHRN P JVeshfi tten
into the RAM 35 of the tone generation control «circuit. (2) Bi-directional
comuni cat iBRownakipRefaudrepregicitdrner TheThecediarhilgdidmiciorul s 32
sends a tone signal for exanple synthesized inside the sounding controller
8 to the audterpoated| bgr the pmeirptianesf ithsi deoundiea g aemdimyl c&®ifrol | er 8,
a talk signal for exanple received fromthe audio controller 7, and sends

t he rmani pBlat elrscgnalingoatbherdidgotootheolingerprefiesd maficpmatiam, i ncl udes
effect inparting to a talk voice and pitch/tinbre conversion of talking

voi ce for exanpkempIhe sbendengicgnbviok ERUedtecontimmbhe ,t s <copsratéedns

i nside the sounding controller 8 independently of the term nal systemTS
mai n and, &n the basesgehe@atdirgBal. gener abadibyirbkhtd onl MeIFoIhatsieuential |y

reads the performance information stored in the sounding control ROM 34
and the soypgi8gp6aaLhgl tBAVh3SsetiBOrBRY thRBradYGl REad out from ROM
34 or RAM 35.

Further, when controls of the main body is
operated to command editing of music information or
configuration information stored in the tone generation
control ROM 34 or tone generation control RAM 35 in the
tone generation control circuit, selected information
corresponding to the operation is read out from the ROM 34
or RAM 35, and is sent to the RAM 3 of the main unit. The
edit process is executed by use of the main RAM 3. Upon
completion of the edit process, the information is again
éverwritten into the RAM 35 of the tone generation control
circuit.

(2) Bi-directional communication with the audio
controller 7. The'communication circuit 32 sends a tone
signal for example synthesized inside the sounding
controller 8 to the audio controller 7, manipulates, inside
the sounding controller 8, a talk signal for example

received from the audio controller 7, and sends the

manipulated signal to the audio controller 7; The

-33-



mel odi ous ringing tone and BGM In addition, the sounding control CPU 31
sends the configuration information fromthe sounding control ROM 34 and

t he sounding control RAM 35 to the tone generator 36 and the effector 37

t hrough the sounding control bus 40 for reproduction and controls tone
tinbre settings and effect inpartnent settings. It should be noted that
such a start and stop process of the nmusic performance is commenced in
response tRAHMBHELOpetRELBASs affprEi Agpeshingl o012 ¢elkheoksen amit. The
timer 33 generates a signal at predetermined tine intervals. On the basis
of the si gnafclyehbnaredcoyverhdoni pér t3dkinke voiigengoof esaunpdieng of

nmel odi ous ringing tone and BGMis controlled to determ ne the perfornance
tenpo of each generafled sonedifipi soh&mpd GRY Bé controlllsedheby the user.
Control of the tenpo may be carried out by any technique. The foll ow ng

t echni quesoEseacomss denetldeethectburdify) canteohneque fiadephardgintg st he cycl e
during which the tiner 33 generates a signal according to the set tenpo
(that is, dortichangingnabespasen Tof nafat bad,ppacessi bgsisyele) (2) a
techni que for changing the timng data value in the nusic information
accordi ng dyide gehet&Pa Wit Bhkeepnsg 3BhespyeassanyyCyea@s( Himgnal i ng

cycle fromthe tiner 33) constant; and

performance information stored in the sounding control ROM
34 and the sounding control RAM 35, thereby reproducing
melodious ringing tone and BGM. In addition, the sounding
control CPU 31 sends the configurétion information from the
sounding control ROM 34 and the sounding control RAM 35 to
the tone generator 36 and the effector 37 through the
sounding control bus 40 for reprodﬁction and controls tone
timbre settings and effect impartment settings. It should
be noted that such a start and stop process of the music
performance is commenced in response to command operations
utilizing controls 12 of the main unit.

The timer 33 generates a signal at predetermined
‘time intervals. On the basis of the signal generated by
the timer 33, the timing of sounding of melodious ringing
tone and BGM 1s controlled to determine the performance
tempo of each generated tone. This tempo may be controlled
by the user.

Control of the tempo may be carried out by any

technique. The following techniques are considered

effective:



(3) a technique for changing how to count the timng data in the nusic
information to be processed at one tine with keeping the processing cycle
(signaling cycle fromthe tinmer 33) constant. Wen specifying a tenpo, the
user may specify an absolute value of the tenpo ("120", "150" or the like),
a word indicative of the tenpo (such as "allegro"” and . noderato"), a rate
of change fliomeateeheatienee foenmuhangiercante (Keley duncirepsasidectteases (t)),
or an intuitive word ("quick", "slow' or "noderate"). These specifications
are made vicamkhe 30pgeaket teectd &1 ghd10faddie-dmign tiithe Hiex sumgsh ng contr ol
ROM 34 stores predeterm ned information about nel odious ringing tone and
BGM  perf orrBRCE 5i, NfFRE-MRhia@i neP el whiatiicon et @fd@itd P hrofyisa{gi on tabl es
for information format conversion, and conpression tables for information
conpr essi opy,-gagh of these pieces of information being stored in plurality.
The sounding control RAM 35 stores plural pieces of added or newy created
nusi ¢ i nf oy BRt LORe cRGH GAGMRAGS RALOHIR! 1AL iRl SR Ond nhpr mat i on

The tone genérator 36, in this exanpl €, 1s an FM™ tone generator and capabl e

of soundi ng,hur ah sbOER 18 AcciTngThs, HARS HENIADY A5 Gl i pundi ng

tinbre on t basis of the tinbre-associated configuration in mat i on
FUPELLed, LA, RBeSRNOHng O N NG AR a5 AV 35
constant; and
(3) a technique for changing how to count the timing data
in the music information to be processed at one time with
keeping the processing cycle (signaling cycle from the
timer 33) constant.
When specifying a tempo, the user may specify an
absolute value of the tempo (120", "150" or the like), a

word indicative of the tempo (such as “allegro” and

"moderato”), a rate of change from a reference tempo

(percent (%) or increases/decreases (x)), or an intuitive
word (“guick”, "slow” or "moderate”). These specifications

are made via the operator section 12 of the main unit.

The sounding control ROM 34 stores predetermined
information about melodious ringing tone and BGHM,
pefformance information, configuration information,
conversion tables for information format conversion, and
compression tables for information compression, each of
these pieces of information being stored in plurality. The

sounding control RAM 35 stores plural pieces of added or



the control of the sounding control CPU 31 and the tinmer 33, sequentially
synt hesi zes tone signals corresponding to the set tinbres on the basis of
the performance information supplied fromthe sounding control ROM 34 and
the sounding control RAM 35, outputting the synthesized tone signals to
the M X 38. The effector 37 sets an effect to be inparted to a tone on the

basi s of theyeyfestanegori:atediaebingihahi, operirdirtaiRle amropRidash fromthe
soundi ng control ROM 34 and the sounding control RAM 35 through the

soundi Nng cORLT ObnrPY8rdPiohhenebiRatebn37 al so inparts an effect to the
signal input-Led fromthe MX 38 and the talk voice signal ST for exanple

|nputted fromthe cogpuntegki ganeiheuk! 332 iAndnqul RhiRe ofd et adysignal s
SE to the M X 38. The M X 38 adds up the inputted signal's and outputs the

added si gn@éﬁet&eilg{@fﬁgkgégg'ng%gaaﬂ@ ag. sgﬁﬂ\ﬁﬁgbfﬁl&?é%ff?}?%n%ﬁ@ di gi tal

out put term nal to be inputte include: (1) a
synt hesi zed, t one 'gn | §M'f gn1%h% %gng enerator ..36; .%%)a taI&zvoice
signal ST }%ﬁﬁthghaug?g cgﬁﬁrgﬁlgr ; aﬁg F3f°§ﬁdéP@é§§e I?iﬁﬁélkgﬁ from
the effector 97. oghefgecg iggartimg %heoglx 38a%electg%el QfEPUtS t he
nput i gt Sl S\PEn GRS LBPEREIEPPELEbP T3P FASEE B d LR TR Mhr ¢ set by
the operation of a ﬁ%edeternined swtch on_the operatar section 12 of the
t er mi nal s?%@%%+%@ pﬁ_the sounding control ROM 34 and the sounding

control RAM 35. In addition, the tone generator 36, under

the control of the sounding control CPU 31 and the timer

33, sequentially synthesizes tone signals corresponding to

the set timbres on the basis of the performance information

supplied from the sounding control ROM 34 and the sounding

control RAM 35, outputting the synthesized tone signals to

the MIX 38.

The effector 37 sets an effect to be imparted to

a tone on the basis of the effect-associated configuration

information supplied from the sounding control ROM 34 and

the sounding control RAM 35 through the sounding control

bﬁs 40. The effector 37 also imparts an effect to the

signal inputted from the MIX 38 and the talk voice signal

ST for example inputted from the communication circuit 32

and outputs the effected signals SE to the MIX 38.

The MIX 38 adds up the inputted signals and
outputs the added signals to the digital-to-analog

converter (DAC) 41 and the digital output terminal 18. The

signals to be inputted in the MIX 38 include:



The anplitude controller (VOL) 39 and the anplifier (AWP) 42 form an anal og
out put unit. The-volune of an anal og tone signal outputted fromthe DAC 41
is adjusted in volune by the VOL 39. The adjusted analog tone signal is
outputted to the audio controller 7 through the headphone termnal and to
t he sound speaker 17 through the AMP 42. Usage environnment of the term nal
system Refier b pgnithddiGed, tdrersi drsa s BMVE ons clieatdite dyage Bdtor
illustrating one exanple of usage environnment of the portable tel ephone
term nal aggarding to.one enbodi ment of the invention. In a first
environment, the user talks to the base station (server station) BS from

the portablie) telephore ity Hitgal tde i i SustEMo NI OHIN; t BRg
recelver/transnltter 6, selects desired nusic information, and asks for the

supply of {39 56l eqtsedvipiu JOTGRIEA LG selade Gy1usi ¢ information is

sent fromthe base station to the termnal systemTS. On the basis of

the suppli rmé%f%dé"fﬁ’l{ HQ{T& "Bl oG Saé'JlQléthl e@@%} gyed

during tal king are soun ‘a secon enV|ronnent a systen1TS

recei ves th m3|sgg| %tl%rrgﬁ %lrh %[ga'-loedCﬂé] é[%l%c?cer]fhe I .ﬁ%)ég)élt?&%é‘l?{:m nal PC

t hr ough t he "Eomminicari on ca connec ‘conmuni ca /F 10
and uses the re elved f as nEJOdIO S rin t one nd In a
third envi FofmeNt, qa%;%%§rn:?ﬁh n or'a préﬁé%%rmlne SWl

on the operator section 12 of the terminal system TS main.

The amplitude controller (VOL) 39 and the
amplifier (AMP) 42 form an analog output unit. The_volume
of an analog tone signal outputted from the DAC 41 is
adjusted in volume by the VOL 39. The adjusted analog tone
signal is outputted to the audio controller 7 through the
headphone terminal and to the sound speaker 17 through the
AMP 42.

Usage environment of the terminal system:

Referring to FIG. 4, there is shown a schematic
diagram illustrating one example of usage environment of
the portable telephone terminal according to. one embodiment
of the invention. In a first environment, the user talks
to the base station (server station) BS from the portable
telephone terminal (the terminal system) TS through the
receiver/transmitter 6, selects desired music information,
and asks for the supply of the selected music information.
The selected music information is sent from the base

station BS to the terminal system TS. On the basis of the
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captures nmusic information fromthe small-size external recording nedium 19
| oaded in the connecting circuit 9. In a fourth environnent, the term nal
system TS receives nusic information fromthe OS of another tel ephone
termnal through a tel ephone line and the receiver/transmtter 6 via the
base station BS or via the comunication cable 20 and the communication I/F
and uses theppeeelvRdsHWS iG £ drifaaitat,i R Iodlidass i spiyi fshe TAea NB&IC
information captured in the termnal system TS from such nusic infornmation

sources asyihe-hagarisbatiakiBS ke Remyal conputer ternminal PC, the
external Trecording nedium 19, and the OS of another tel ephone termnal is

edi ted, conpressed, diafg%@%krgggmgy ﬁ&éﬂ{}t§ﬁ$iﬂngigg' SPME cesBS, PC,

and TS to be downsi zed into a ormusable in e-term na stem . For
exanple, t L¢ Lpnfo 1.0 j i ng for. e i jon and
configurat?%ﬁgyﬁ%%rkggi@E%HFOqn%%&%%gﬂﬁ&egrfggﬁ¥fnga 534?53% |d%ed

| nformati Ogor%ﬁgra%recs tlegt c:r‘)hnta ePt(Zertnl‘;'r%a’xl hS)é%eergoTS JIBYsa aivoez% acia]}c_lbqermﬁo sui tabl e
for the own €l” or "have anot her rmat. In é ' case o € suitable

format, the nusic i.nfornation has .been cr ed in he suitable format from
the begi PR Eansar CBE FPBTEIRAHIST Formdd AR W SUT A e T Beita
(this is referred .to as format. conversion). This format conversion is
execut ed iﬁn?ﬂEmB&%8nsF§tWG&g%§qHF ttHé& G dRAe M RBt ternminal PC If

the nusic information having anot her
In a third environment, the terminal system TS

captures music information from the small-size external
recording medium 19 loaded in the connecting circuit 9. 1In
a fourth environment, the terminal system TS receives music
information from the 0OS of another telephone terminal
through a telephone line and the receiver/transmitter 6 via
the base station BS or via the communication cable 20 and
the communication I/F and uses the received music
information for music sounding.

The music information captured in the terminal
éystem TS from such music information sources as the base
sfation BS, the personal computer terminal PC, the external
recording medium 19, and the OS of another telephone
terminal is edited, compressed, and format-converted in the
information source BS, PC, and TS to be downsized into a
form usable in the terminal system TS.

For example, the music information (including
.performance information and configuration information) to

be captured from the above-mentioned information sources



format is captured in the terminal systemTS, that format 1is converted into
the suitable format inside the termnal systemTS. Information formats:
Referring to FIG 5, there is shown an exanple of an information format of
t he own nodel of the above- nentioned portable tel ephone termnal. "Misic
information |A conpatible with own nodel” that can be handled in this
portabl e tiglephde termimal System TS Bay havet Aeformatephdhabler fomal s of

t he sane nodel executing information processing in the same format as that
t hi s port atfie owrelrephoheot eravdadnglylseenfI8uat. coipotkd oéiseonfi gheati on
information SA for setting tinbre/effect and performance information MA for
t one perf crnaredel st simoan, | thé s bc Thfocrwatignriassobeenf orsatednifA and
the perfornmance information MA are stored in m ninum necessary so that they
do not nuctheocaupyathe femay {tde A B3gofinihe berobnabrtsgstesmbut
realize good nusic sounding. In the termnal system TS, sounding is

cont r ol | echracaosdi grihiHt these phecesitablénfermati oBhisnitheefokkewi ng, the
information format of this type is referred to as "Own nodel format A " As

for tinbreso tdie £OHidgUERTORsicd PI math 08 Shrimac! s8esers{dn tEnbre nunmber NA
for identifying tinbre type; and (2) detail information (tinbre paraneter )
DA for tin¥&uiesd tifgnd Bdee t ONL OENEBEQLOF . the personal computer
terminal PC. If the music information having another
format is captured in the terminal system TS, that format
is converted into the suitable format inside the terminal
system TS.
Information formats:
Referring to FIG. 5, there is shown an example of |
an information format of the own model of the above-
mentioned portable telephone terminal. "Music information
IA compatible with own model” that can be handled in this
portable telephone terminai system TS'and in other
felephone terminals of the same model executing information
pfocessing in the same format as that this portable
telephone terminal system TS is composed of configuration
information SA for setting timbre/effect and performance
information MA for tone performance as shown in FIG. 5.
The configuration information SA and the performance
information MA are stored in minimum necessary so that they

do not much occupy the memory (the RAM 3) of the terminal

system but realize good music sounding. In the terminal



The tinbre paraneter DA of (2) above includes algorithm data AA, frequency
paraneter (F paraneter) FA, and envel ope paraneter (EG paraneter) EA

Al gorithm data Ak determ nes a conbination or an algorithmof plural
operators in the FMtone generator (sine wave nenory + output |evel
conputing unit + envel ope (EG» maveforn1synthesizer) The F paraneter FA

det er m nes Pg ff§qu§8ﬁXF ggd 8 @%o%@%ﬁ 850%?& ORer aL Al Eéeces

paraneter sets pfura ues an e va S tor syn S1zing an
envel ope mayefo%% % ﬁlEG wa efgqe l e confi rath n hpfornat %é
i ncl udes ?hfoPhatTn Por e Pe p&P Wépgse Cng PR e O %ﬁQEﬁ m (a
DSP program. for determning_the contents, of the_effector 25, audio
|nfornat|o%} s v 8o FﬁfﬁgﬁﬁFFSﬁ @Pnasad§WPi89dF tRE™Fode- nent i oned
timbre-configuration_ inforpation NA and DA, The perfarmance informtion MA
includes perfor manceSi hP8r FAIPER- stER &ENETATRG da a ITHOTREF 1intdr KN, and
gate time GI in the order of performance that can sound two or nore tones
at a tine.l1Retedefag to FIG. 6, there is shown an exanple of a
conventional information format in a _portable tel ephone term nal of another
nmodel . The( histémbreorwabeBnNABIBF i166RléATIBAALL %@ #¥®e ;asnfel odi ous
ringing tone in portable tel ephone termnals is only the perfornance
i nformati o2} epe bgiht edfbymatignbérivbyaenecanetiposedDadf for timbre
setting in the tone generator.
The timbre parameter DA of (2) above includes algorithm
data AA, freguency parameter (F parameter) FA, and envelope
parameter (EG parameter) EA.

Algorithm data AA determines a combination or an
algorithm of plural operators in the FM tone generator
(sine wave memory + output level computing unit + envelope
(EG) waveform synthesizer). The F parameter FA determines
the frequency of read sine wave for each operator. The EG
parameter EA sets plural level values and rate values for
synthesizing an envelope waveform (an EG waveform).

The configuration information SA includes
information for effect parameter setting, an effect program
(a DSP program) for determining the contents of the
effector 25, audio information, and video information, in
addition to the above-mentioned timbre-configuration
information NA and DA.

The performance information MA includes

performance information such as timing data TM, key number



synbols a, b, ¢, and so on as showmn in FIG 6 and therefore has no
configuration information. In the followng, the information format of this
type is referred to as "Conventional -nodel format B." To be nore specific,
the performance information |B of another nodel is a string of synbols (#,
1, 2, 3, and so on) inputted by a ten-key provided in the portable

term nal apparatdisgawnd-ise agT angeehé notder osHepe pforpehter gpage cagcor di ng
to a predetermned rule. For exanple, nuneral "1" represents pitch "do",

nuneral " ZounE@RHRS &t morF& "ol $© neidecording to the number of
continuous nunerals, the length of sounding is specified. Consequently, if

symbol string a, b, mrdRdi j[?% &0 FIEPresemsSrd hfé‘ él@bv?nsé(ﬁ’bgkaﬁbﬁ.bngf

represents a tone denotlng "do" is sounded or a quarter,

sounded Tar afp-glad, ere Iiﬁg% t i £Srmseunded for. 2, guar Eégﬁgﬁb”

Referring to FIG. 7, own an exanpl e of a gener al -pur pose nusic

tone i nfor/mah 3{%00%@%&@9%%?' | yTl’r'et?‘%ﬂ'uéI‘c eir?f&ﬁﬁ@’afo{?”ﬂacé'ﬁ |

i nstrunments an nventi o ront ¢ musi cal 1 nstrunents use a

musi ¢ tone &sze%r r{aoln énygp pg[r%)o&eéis Orﬁef @f&%lr | L)%)n% Efgr malt,ll on SC for

tinbrel ef f & |ng a or meance ~in orna or “t ohie per f or mance
al ong the se nusic 1o |nfor n_fornat SNF (Standard M DI
File) for rPg%rnC SR & R e ée%‘“”ﬁ?f% e £ St Q]?m% Peh brhiibe

information represented by a symbol sequence composed of

symbols a, b, c, and so on as shown in FIG. 6 and therefore
has no configuration information. In the following, the
information format of this type is referred to as
"Conventional-model format B."

To be more specific, the performance information
IB of another model is a sfring of symbols (#, 1, 2, 3, and
so on) inputted by a ten-key provided.in the portable
terminal apparatus, and is arranged in the order of
performance according to a predetermined rule. For
éxample, numeral "1" represents pitch "do", numeral "2"
répresents "re", and so on. According to the number of
continuous numerals, the length of sounding is specified.
Consequently, i1f symbol string a, b, ¢, and so on
represents "1-1-2-1-1-...", then this symbol string
represents a tone denoting that "do" is sounded for a
quarter, "re" is sounded for an eighth, and then "do" is

sounded for a quarter again.



information format of this type is referred to as "SM format C." O the
configuration information SC, the information for tinbre setting includes:
(1) tinmbre nunber NC as tinbre identification information; and (2)
tinbre-setting detail information (tinbre paraneters) DC. Unlike the tinbre
paraneters DA for the termnal system TS, the tinbre-setting detail
information DC of (2) above has many pieces of information as shown in FIG
7.  For exanple, in rddetir9ngt @ot Recal gor ithbiedatsa sAGwan i ha:dmp par et er
FC, the detail information DC includes rate scale data RS for controlling
EG level by gpit&haiophepsgunfadic ThacEenparanmmtien Eerala30 includes nore
detailed information and therefore has higher nunber of |evel values and
rate valugsiien;bhe) 5 R86AMEheR1 BAk8nlBenEant.guLAL ot THd on SA in
own nodel format A shown in FIG 5. It shou be noted that the excess
informatiopn in the i L. _infor i ' r r..del et e as not
i ndi spensa%? e&ilh t%(gg’%girl%’llﬁgﬁis?gtgglﬁgl:lg?\%hgﬁsgggguﬁ’?%gq‘t (%nt%oruﬁsta dg

convers oyl T 1 SYEeLOLIR. L, QUL LUt A Ll Syt e

_ 8 pEar ornancelnflgf\lrrﬁ'tlor?l\/[:is of
al ong i tHESRHEF SO oHCSPE. DRICEGT FRAECna kbl B PRETornante o
information MC for tone performance along the general-
purpose music tone information format (SMF (Standard MIDI
File) format) as shown in FIG. 7. In the following, the
information format of this type is referred to as "SMF
format C."

Of the configuration information SC, the

information for timbre setting includes:

(1) timbre number NC as timbre identification information;

and
(2) timbre-setting detail information (timbre parameters)
DC.

Unlike the timbré parameters DA for the terminal
sfstem TS, the timbre-setting detail information DC of (2)
above has many pieces of information as shown in FIG. 7.
For example, in addition to the algorithm data AC and the F

parameter FC, the detail information DC includes rate scale

data RS for controlling EG level by pitch to be sounded.
The EG parameter EC also includes more detailed information
and therefore has higher number of level values and rate

values than the EG parameter EA in the configuration
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performance information MCis relatively large. In addition, velocity data
are stored for each key-on event. "The velocity data are al so conpressed (or
deleted) in the format conversion into the own nodel format A In this
enbodi nent, the nmusic information ICof FIG 7 and the nusic information IA
of FIG 5 have one part construction. Alternatively, the nmusic information

| C and | Anffleymaavenmga iipl ewamodanstdrdt an. shdwisuth Bmrcase, artsingle of
configuration informati on may be stored for all of the parts. [Transfer of

i nf or mati gaowilth vease te@titen] tHefarddNg 1ordtfekidh and Gnethetgiare shown
functional block diagrans illustrating information transfer relationships

bet ween t he rakawe-im@ntoconed defdiditle YL Me BAELDRSEs SA@E | on whi ch
constitute a first system In the present invention, the own term nal

namel y thenpakhabl@niteligphone tainal Systam 7S hiesei ¥escitshg taLor mation
and configuration information fromthe base station BS. These pieces of

informati e rare (RHRI-GUN el dut (e basgna Stal{Onogs r§§déEQH6£ﬁgtV‘hen
they are requested fromthe ternminal systemTS. Therefore, mhen t hese

pi eces of 'BfQ'h%ats'y%Dce%{seurfce_L%l\dej e t{@rﬁﬁ%ﬂr@;%séarﬁt they are in

t he fornat avai labl é for the termnal system T e ternlnal system

TS starts a request kpghgﬁﬁh% send & ! (%aﬂgégﬁl4@uf§@i§§SBRStatiOn

(server station) BS t e receiver/transm

+ event IV“ format. Key-on and key-off events are stored
along with the duration data DR, so that the amount of the
performance information MC is relatively large. 1In
addition, velocity data are stored for each key-on event.
The velocity data are also compressed (or deleted) in the
format conversion into the own model format A.

In this embodiment, the muéic information IC of
FIG. 7 and the music information IA of FIG. 5 have one part
construction. Alternatively, the music information IC and
IA may have multiple part construction. In such a case, a
éingle of configuration information may be stored for all
of the parts.

[Transfer of information with base station]

Referring to FIGS. 8 and 9, there are shown
functional block diagrams illustrating information transfer
relationships between the above-mentioned terminal system
and base station which constitute a first system. In the
present invention, the own terminal namely the portable

telephone terminal system TS receives music information and



requesting the server station BS according to a predeterm ned instruction
for downl oading information from a database DB of the server station BS. To
be nore specific, during talking with the server station BS, the nusic
information, performance information, and tinbre information for exanple
stored in the database DB are sequentially displayed on the display 13 of

the own —terinal.system IS, Jhe. ysee.gperaLes car cespondi ag keys, on the

oper at or se 0 en fber s |n i ca hese piéces o

i nformati on, and t fn e§ecutf a re%u?r8 ﬁ ci sion o erati g_ The sel ection
i nfor mat i o AT cat i vt OoFA AR A F?% F8n88r58 FBa& § RAFS he
identification. infornmation indicaﬁ nodel and serial nunber of
the own te?%?%%?ns%gt%ﬁiﬁ%gﬁﬁﬁe? ?QthEY Fﬁ@ FEAEBSS§ERe &Py tisstal I ed in
the tone generator 24 of the termnal system TS are sent to the server

station BSe¥RLRekponskefolPhe FRGLESPTEnf BRAREL LBASELcREPFEF Ofr om t he
termnal system TS, the server station BS starts a selective reading nodule
(Bl) to sel®EeTVeti{or eatict FeCalisPe PYnEBENBEFBANaAdSTEtER E6rr &8453hding to
the request information fromthe database DB. A judgenent nodul e (not
shown) deta¥¢n hesthefbernattgpaibabipefpratinpetrominade syisiear A#-i on. In
detail, the judgenent nodul e may check contents of format type information
(indicative of formafirsypethhé taeminfdrapsiom) Tat sdehtd eheegeadt
information so as to recognize the format type. Qtherw se, in case that
information send module (S1l) and calls the base station

(server station) BS through the receiver/transmitter 6,
requesting the server station BS according to a
predetermined instruction for downloading information from
a database DB of the server station BS. To be more
specific, during talking with the server station BS, the
music information, performance information, and timbre
information for example stored in the database DB are
sequentially displayed on the display 13 of the own
terminal system TS. The user operates corresponding keys
én the operator section 12 to enter numbers indicative of
tﬁese pieces of information and then executes a request
decision operation. The selection information indicative
of the information to be downloaded and the identification
information indicative of the model and serial number of
the own terminal system TS and the type of the tone
generator installed in the tone generator 24 of the

terminal system TS are sent to the server station BS.
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the format type information is not attached, the judgenent nodul e may
determ ne the format type fromcontents of the read information. As a
consequence of the determination, in the case of own nodel format A, the
read performance information and so on need not be fornmat-converted, so
that they are passed directly to a charging nodule (B2). If the format of

the read performancerhnfespehsentandnhsorequedtf igrsrinenoawretedeled or mat as .
with the case of conventional-nodel format B, the read performance

i nformati of-@deisd @é‘rtﬁiﬁaﬁ?a§§§@c&10Tt‘hetﬁgaégk{wr”@@lﬂlt@on( B2) sthrquoh a
configuration information attaching nodule (B3) and a format converting

modul e ( eléétiYh] e PELESK fﬂSﬁu!LQf PEARL t?orQ%b@Qvélﬁr%E%h BNl dian the

own nodel or nat as no CO fi gur ation mat | on as

conventlona}jl:E 5%%é§ gﬁéagﬂfgﬁ c8 #S?dRHS ¢ nghgukgghgn |nfornat|on

attachi ng no es con rguratronTin ornatlon 0 that performance

|nfornat|on Tq%atfonfkgura%hon |@fgrnath tac ngggnt mogw§e gnot
perfornance |n orna i on- T or ano?ﬁ haV|n6 A6 conflgurat

|nfornat|o {fectlvel leff arted

i nb
ki ng. t hebE T GTETHENE S 4gEREREEof TESplE: 1t BeefinbeR OF@P”Bﬁm Syelem

TS. The con urafion | I n s attached {n one_of the | ow n
manners: (49 %8% E%%?nln @gﬁ?F urg??oﬁuaﬂ?%?ﬂ%tWB ule QP?aEH@& (2)g

user-sel ected configuration information i s attached;
contents of format type 1nformatlon indicative of format

type of the information) attached the read information so
as to recognize the format type. Otherwise, in case that
the format type information is not attached, the judgement
module may determine the format type from contents of the
read information. As a consequence of the determination,
in the case of own model format A, the read performance
information and so on need not be format-converted, so that
they are passed directly to a charging module (B2). If the
format of the read performance information and so on
aiffers from own model format as with the case of
cénventional-model format B, the read performance
information and so on are passed to the charging module
(B2) through a configuration information attaching module
(B3) and a format converting module (B4).

If the performance information having a format
other than the own model format has no configuration
information as with conventional-model format B for

example, the configuration information attaching module
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and (3) configuration information fitting to performance information is
automatically detected and attached. The performance information attached
with configuration information is passed to the format converting nodul e
(B4). The format conversion nodule converts the performance information to
own nodel format A by use of a conversion table TB prepared before. This
conversion table TB is prepared faor, each conbination of formats before and

after for mhB32oRVTERSTES. CROE IGHAANTEN IHEMARIaR ded dlttle P& CORIBRSPoN
rule for conversion from_ conventional -nodel format B into own nodel format
A, therebjnésrPetirRg t A& ifoeatt ighinate IFe Ardrartifdel on riFlorart oMt from t he
format of another nodel (B) into own nodel format A The format of another
nodel i ncl adéswsSMEhLoPREE oCaRse dRdWwIMatiPnGEor ianaidn inrieb having
conventional -nodel format B. For exanple, when information having SMF
format C he readigitraitd ofnorimgiormeriieont dd e & egft vl compraiwredYul e for
conversion from SMF format C to own nodel format A stored in the conversion
tabl e TB. Whehettambrei/efifleet reguedtedd biynfeknatg drhehaso =t faf nete of omaot her
nodel (B or C for exanple), such information is format-converted into the
mus-i c i nf gematraanrl Aaphsti 1dan dse isoundedarmitnd Gystdnerms nalTisyyst em TS,
becom ng avail able therein. In case of a conversion from SMF fornmat to the
configuration information is attached in one of the
following manners:
(1) predetermined configuration information 1s attached;
(2) user-selected configuration information is attached;
and
(3) configuration information fitting to performance
information is automatically detected and attached.

The performance information attached with
configuration information is passed to the format
converting module (B4). The format conversion module
converts the performance information to own model format A
by use of a conversion table TB prepared before. This
conversion table TB is prepared for each combination of
formats before and after format conversion. For example,
this table describes a conversion rule for conversion from
conventional-model format B into own model format A,
thereby converting the format of the performance

information from the format of another model (B) into own

model format A.
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own format A, it is possible to carry out information conpression in
simlar manner by an information conpression nodule (P4) of FIG 10 (as
will be described later) prior to the format type conversion described
here. Then, the chargi ng nodul e (B2) executes a charging operation on the
downl oaded i nformation. This charging operation nmay be adapted to di scount
billing anmount whenThBefbemaitnaf asotheegnbded dscdudayd iSMH aformmdet or
having a particul ar tone generator under a particular contract with the

server stagbenshewnexanphe.by inehenergbngtbheohdenttiibneatinmdinf or mati on
(including the nodel and serial nunber of the termnal and the type of

tone generabpni«rgcel ¥ed Ekgﬂb&@? LBEA AakoSHaLS BN Ravihien siite L1afH ng

operation has been conpleted, the server station BS starts an information

transm ssi @”%@9858, (BP) i%EFE?HQtLQSDW§it8di ng&lg%tgb?_“ t?%g UYL 1 on

i nformation having own no ormat A corresp o] sel ect

{nformati op,{g £he LenyLpak aysLem T Wien,LheseomisiC oalar makan. and

configuration mat 1 on een supplie romthe server station BS,
e Lo R TR kb BRIk LALTRL SN TRRE MR pRIULE () to recei ve
the mai n RAGFSS S HE ShAFA-beoRoPen Phab=dbr Pho “AoBEPFoBoRFam Foqiosting
the infOrqgééogxg%pig?’rgggﬁsgn%gigggﬁghogsS%gngQQgggv %E%d into the

music information IA that can be sounded in the own

terminal system TS, becoming available therein.

In case of a conversion from SMF format. to the

own format A, it is possible to carry out information

compression in similar manner by an information compression

module (P4) of FIG. 10 (as will be described later) prior

to the format type conversion described here.

Then, the charging module (B2) executes a

charging operation on the downloaded information. This

éharging operation may be adapted to discount billing

aﬁount when the terminal is recognized as a particular

model or having a particular tone generator under a

particular contract with the server station for example by

referencing the identification information (including the

model and serial number of the terminal and the type of

tone generator) received from the terminal system TS.

When the charging operation has been completed,

the server station BS starts an information transmission
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to the conpletion of supply of the requested information fromthe base
station BS, the termnal system TS nay be in a tal king state.

Al ternatively, talking may be cleared once after sending of the request
information and the requested information may be received by subsequent
talk processing (by electronic mail or return talk fromthe base station

BS). Then, 1fftt4 WR?Ulg%ﬁsﬁﬁe%§§§H €S, as aggegifh dcbé the_user,
settings St tha e el odi ous™ ringlng one. ¢ b@" o GRBEFIER i HEDasi s
of the receiyved .nmusic information. Tfrg setting nodul e may.al sgo execute
Set i ngs SO TR The TEUL VAl i 45 hat (ot & r gt bOGBEATIEY BEMIHGT | ng
talk or nusic to bﬁafh@%ed an¥ tinme. It qﬁ%¥be expedi ent that the received
musi ¢ i nfERERG ISRy U At Ty TRt i%ﬁﬁh%? be-automatically set to
the ringing melody or BGM. sound |jmmediately after the receipt of the
information. O her W& Hieshdifhe e rieri ppd gonpfidperag¢drPespondi ng
to the received information may be reproduced to confirmcontents of the
recei ved iinfforimatiiom have Heeaboverriesed | beem siRe epprVAE BAsEispaBSon BS
conducts attachnment of configuration information, format conversion and
i nf or mat i drrec drepmeigs lors Y ofrent HES neisd et s j aif oo ¥roat iper Fecairmeemodiudienat i on
and configuration information. Alternatively, the termnal system TS nmay
conduct tHe®® donfrigueiaté amd n"lormebadntla trachibentnféomabion and the
configuration information through the receiver/transmitter
6. The downloaded information is stored in the main RAM 3.
It should be noted that, during a period from requesting
the information by the request information send module (S1)
to the completion of supply of the requested information
from the base station BS, the terminal system TS may be in
a talking state. Alternatively, talking may be cleared
once after sending of the request information and the
requested information may be received by subsequent talk
processing (by electronic mail or return talk from the base
station BS).

Then, a setting module (S3) executes, as
specified by the user, settings such that the melodious
ringing tone can be sounded on the basis of the received
music information. The setting module may also execute
settings such that the received information is reproduced
as BGM during talk or music to be played any time.

It may be expedient that the received music

information or configuration information may be



type conversion and informati on conpression as will be -described later in
conjunction with FIG 11. Information transfer with personal conputer:
Referring to FIG 10, there is shown a functlonal bl ock di agram
illustrating a relationship of information transfer between the

above-nentipned termnal systemand.a .personal, conp ﬁ r practiced as one
enbodi nenf" ?m?ﬁécaihgeﬁ??OEP &h?cﬁlggﬁggipﬁ?8d¥ ggcg ﬁ §§§P§n1 In this
i nvention, the own terﬁinal Eanely t he gortgble t el ephone termnal system
TS recei vEE"GA§aEELE RRECHUEPE FAFGHREL POn T ENdREBRTRGEPELi on i nfor mati on
created on the personal _conputer term.nal PC. These nusic information and
confi gur P TRATYRESr nBLi SRSc&A™Be O&r EhEedePR1BRY POMKELC For exanple, for
ease of operation, these pieces of information may be created according to
t he conve@®rBaaPORBIENFotRathel FegefiyefalndphBatiRanmalnbrodebroghuiad A is
used like this, format conversion into own nodel format A is executed by
t he per sohal cepfpumneropPteatst panshiessecnived théopmasdnal- conputer termninal
PC, a selective reading nodule (Pl) selects by use of installed
predet er mi ned sof t wahethehebpusi-desnirdbadt spatamnd tbenbeger attiedd-dmf or mat i on
to be used as nel odious ringing tone or BGM fromthe database DB in the
conput er B&roondhictPCaithashinehtt hé cohbigarabmnonsinéoomdédonn $Emdtor mat C
or own nodel format A. An information edit nodule (P2) can edit the
sel ect ed ousvershdor aatli anfamdatdnhi gomareenion for the music

information, performance information and configuration

information. Alternatively, the terminal system TS may

conduct these configuration information attachment,kformat

type conversion and information compression as will be

described later in conjunction with FIG. 1l.

Information transfer with personal computer:

Referring to FIG. 10, there is éhown a functional
block diagram illustrating a relationship of information
transfer between the above-mentioned terminal system and a
personal computer practiced as one embodiment of the
invention, which constitute a second system. In this
invention, the own terminal namely the portable telephone
terminal system TS receives and uses the music information
and configuration information created on the personal
computer terminal PC. These music information and
configuration information can be created in any format.

For example, for ease of operation, these pieces of

information may be created according to the conventional
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information. In editing, tinbre and effect paraneters in the configuration
informati on are changed or added, portions for use as nel odi ous ringing
tone or BGM are selectively extracted fromthe performance information in
the nusic information, and "trial sounding” is executed in a tinbre and
effect setting condition in which the selected nusic information is sounded

in the sangypetbingtas thea EgifbRabriyst @MafSowRamBlk 10% e thasis of
conpressed configuration information. Further, the database DP of the

per sonal C@g@&tﬂketeﬁmbnako%a@a&oﬁb%elbheﬁ%ve%' ol 1f %rorm{atBAof FIG 6
other -than the SMF format C and the own format A In such "a case,

| nf or a1 005 352064 2680} OhRopEARNRAY! BRALLALTEE AERY5A8e bl ected to

the simlar e rtrn attac the con |gurat|on

information, the |nf§ﬁy Creg?%gggges%é%Fu dnégggggé %ﬁgo%g%; 33, shown

in FIG 9. As for ne |ng nusi conputer
t er m nal PC eM/nu5|c aII utte t.he user |s created
by a new y-CerEa |Irt118dul8ul(8rl Pif Bﬁtﬁge 3fu§8 ncéer g?@%tﬁbre (nusi c
information c t|n haV| convent nal format installed in
t he conput%?eéﬁﬁ “%%wé§ m?ﬁéc AGEE lPHf@Pﬁatlon creat ed

I

here is nusic |nfornat|on onp |ant mnth SMF format _C for exanple. The
new y crea??%ﬁlﬁBHEFeOPPé?feﬁﬁaéPgﬁ EPekfeused as melodious ringing

tone or BGM from the database DB in the computer terminal
PC in which the information is recorded in SMF format C or
own model format A. An information edit module (P2) can
edit the selected music information and configuration
information. In editing, timbre and effect parameters in
the configuration information are changed or added,
portions for use as melodious ringing tone or BGM are
selectively extracted from the performance information in
the music information, and "trial sounding" is executed in
a timbre and effect setting condition in which the selected
music information is sounded in the same setting as the
terminal system TS, namely on the basis of compressed
configuration information.

Further, the database DP of the personal computer
terminal PC may store the conventional format B of FIG. 6
other than the SMF format C and the own format A. In such
a case, information associated to the conventional format
may be also subjected to the similar editing as well as the

attachment of the configuration information, the



new nmusi c informati on automatically by use of automatic conposing software
(or device). In this case, a conventional automatic conposi ng program or
device may be applied to execute jobs such as extracting only a part of
music (a bridge for exanple) in a desired sect-ion fromthe nusic
information for one piece of nusic created by conventional automatic
conposi ng snfbowaneiandtompavtanehi andcahposongadecot@eredtonacid ham y t he
information of m ninum necessary tracks (nelody track, harnmony track, and
so on) fromnthecnusi.c i nformati on nade up of . plural tracks, and correcting
joints (start and end positions of a section) so as to properly join the

pi eces of the extrachgdfoi-nhewgt teBatHEE hiishe Rapeat@dibn’ @pr adiced. |t
should be noted that the newly creating nodule (P3) may al so create the

musi ¢ '”fObQEEbHHlGEHh ake@ttbgmﬁﬁh@dp@usn@wnghggctaﬁ%or%ﬁél%QM in own nodel
format A directly. he information read and/or edited by the information

edi t mdulﬁagli’gh?ngnm%tbaf ggfrr%leoasagwllx cCEaakadply tl?x%w'i y creating
nodul e (P3), the information "having a format (for exanple SMF format O

ot her ¢ hancpube; HRChbau 87 B ) Anls ueaTBEeSSAeHkean SLBLOLIRL R AT o551 g

nodul e (P4 rmat - converte ormat converting nodu On the

other hand nxsggmgeg%”a&gggﬁpgv%gg)t%gﬁgwgggmggr TR A5 dir @kl v passed to

an infor I’TB.%I on sending no I'on having a formt ot her

than own format installed in the computer terminal PC for example.

The new music information created here is music information
compliant with SMF format C for example.

The newly creating module (P3) can also create
new music information automatically by use of automatic
composing software (or device). In this case, a
conventional automatic composing program or device may be
applied to execute jobs such as extracting only a part of
music (a bridge for example) in a desired section from the
music information for one piece of music created by
éonventional automatic composing software and/or automatic
cbmposing device, extracting only the information of
minimum necessary tracks (melody track, harmony track, and
so on) from the music information made up of plural tracks,
and correcting joints (start and end positions of a
section) so as to properly join the pieces of the extracted
information when it 1s repeatedly reproduced. It should be

noted that the newly creating module (P3) may also create



nodel format A is first conpressed by the information conpressing nodul e
(P4) by use of a predetermined conpression table TE so as to be stored in
the termnal system TS. This conpression table TE is prepared for each
conbi nation of formats before and after conpression and describes a
predeterm ned conpression rule. Specific processing based on this

conpr essi ohd YhesiHcd Veesmael 6hi 08qi0h1L0€ e&omaag%hgnﬂnpeﬁﬁgg%% ry

infornmati on such as the excess infornmation in the rate sca and the EG

parameter FG chl\;M:nfﬁgﬁhogeir%%a%%%&?a%ﬂi C)(r:]onver sion into own nodel

format A, extraction e performance infor of necessary tracks
(mel ody track and f X | e LO he_performance

i nformati on nmade uph(g# r%‘ﬁ?%r%ﬁ%§%r3%€%g%rg%%§t%?Bé%%e%?%g]eéf %gr ﬁéﬁents from

t he performgnce infornmation nd c ing.of. the_pitch.bend data in

bor 1 by mandan Gr s et ek of 25 28 Lin e ReRErEELER TP dTaat fon i s
format - converted. from SMF fi)rmat C for exanple ini‘o own nodel  format A by
the for matCTEHVEt tThg HoduP ety PET S By 8 M3t U ae cbRver sFBf 1RABFE2FERs by the
format converting npdul e (I\% in the _enbodinent (the first Sﬁsterr) shown in
FIGS. 8 aftF'&ingrife Tt hfoF ne¥#BRlandor LeBRRt gur aPFBRT FRABr RYE on

supplied fromthe nodules (P2 and P3) _originally having own nodel format A
and t hose "Bl ePTHFebrk t he FRERTRSFPB) P¥oRpr EREeEMARHOROAPBPEESSIAG0 own

module (P4) and format-conﬁerted by a format converting
module (P5). On the other hand, the information having own
model format A is directly passed to an information sending
module (P6).

The information having a format other than own
model format A is first compressed by the information
compressing module (P4) by use of a predetermined
compression table TE so as to be stored in the terminal
system TS. This compression table TE is prepared for each
combination of formats before and after compression and
describes a predetermined compression rule. Specific
pfocessing based on this compression rule includes deletion
of the above-mentioned unnecessary information such as the
excess information in the rate scale RS and the EG
parameter EC of SMF format C (refer to FIG. 7) at
conversion into own model format A, extraction of the
performance information of necessary tracks (melody track
and harmony track only for example) from the performance

information made up of plural tracks or parts, deletion of



nodel format A are sent to the termnal system TS through the information
sendi ng nodule (P6) to be captured in the termnal system TS through the
comuni cation cable 20 and the conmunication T/F 10. In the term nal system
TS, an information receiving nodule (TlI) receives the nusic information and
the configuration information supplied fromthe personal conputer term na
PC and st oresantdrens i fitant tize npenf RAMBce Théormat seht i agd nodahgihF2pfmakes a
setting, as specified by a user operation, so as to sound mnel odi ous ringi ng
tone and BEMpintdhedasi dabd thepsetermadcaushfoimi bl ot ionteFhe processi ng
by this information receiving nodule (Tl) and the setting nodule (T2) may
be sim | arpitcH hat executed by the information receiving nodule (S2) and

the setting nodule (S3) of FIG 8. In the above-described construction, the

personal conputer tEidn dethpPss o0dUeESridt 1bmai Of FéRga LS EvetBEar mati on,
performance information and configuration information. O herw se, the

term nal sgsdremvis f@dmPerd ofsr eehhpng Ofcd Nk REAON FeeRhVEs HLom the
personal conputer termnal PS in simlar nmanner by nmeans of information

record/ed'ﬂhé“%ﬁﬁﬁ%ﬂlgﬁnégrfiéﬁ Ada@pe W b3 ) by deseriped cbteFsibHrther, it

wi || be expedient that the ormation stored in the termnal systemTS is

transmittedyid dhePassonal £OMPAL SSol e IR HOEOUIN Ba FOITUPLGaL i ON

embodiment (the first system) shown in FIGS. 8 and 9.

The music information and/or configuration
information supplied from the modules (P2 and P3)
originally having own model format A and those supplied
from the module (P5) compressed and converted into own
model format A are sent to the terminal system TS through
the information sending module (P6) to be captured in the
terminal system TS through the communication cable 20 and
the communication I/F 10.

In the terminal system TS, an information
feceiving module (T1l) receives the music information and
the configuration information supplied from the personal
computer terminal PC and stores them into the main RAM 3.
Then, a setting module (T2) makes a setting, as specified
by a user operation, so as to sound melodious ringing tone
and BGM on the basis of the received music information.

The'processing by this information receiving

module (T1l) and the setting module (T2) may be similar to



cable 20, and the personal conputer termnal may edit the transmtted

i nformati on based on the above-described manner. Information transfer

bet ween recordi ng nediumand another termnal: Referring to FIG 11, there
is shown a functional block diagramillustrating a relationship of '
information transfer between the above-nentioned term nal systemand a
recordi ng nmedi um and/or other termnals, which constitute a third system
In this invertiorecihedodr teeninbPrRarePy repelpbryabpduiel épRon@nder i nal
system TS can use, for creating nel odious ringing tone or BGM the

i nf or mat i othe sigptied hedpdehéSeXt ef nBEGr eBor di ng nedi um 19 or tel ephone
termnal OSa or OSb of the same and/or different nodel as the own term nal.
In this case, infornknibthnecanpresdesnribédr pabstonweishonthangdemsooaiat i on
editing can be executed in the own term nal system TS. Processes such as

i nf or mat i wogonpEesseéonind dbr PGt condnues sedntand onf oheaaimiiencedit may be
carried out by other telephone termnals (Usa, Usb) to forminformation of
the own forfmtmabtisnst cadrdbrhhece etnfoahasysheanascuhEligheatdesacri bed net
in detail. Thereafter, the formed information nay be received by the

term nal systemdSioMisi cthafwisal i the perhOnABNEEstBHOTHRINAYNpeaiFdrm
configuration information are recorded beforehand on the detachable

smal | - si zeedeeaidi g Meddhadfoh Nro¥8ivBEeErom the personal computer
terminal PS in similar manner by means of information
record/edit module (U5) of FIG. 11 as will be described
later.

Further, it will be expedient that the
information stored in the terminal system TS is transmitted
to the personal computer terminal through a communication
cable 20, and the personal computer terminal may edit the
transmitted information based on the above-described
manner.

Information transfer between recording medium and
énother terminal:

Referring to FIG. 11, there is shown a functional
block diagram illustrating a relationship of information
transfer between the above-mentioned terminal system and a
recording medium and/or other terminals, which constitute a
third system. In this invention, the own terminal namely
the portable telephone terminal system TS can use, for
creating melodious ringing tone or BGM, the information

supplied from the external recording medium 19 or telephone



format A or another format (for exanple, format B or C). The recording
medium 18 is then | oaded on the own termnal system TS and desired
information (attached with information indicative of a format of the
information) is read through the connecting circuit 9. Each information is
attached with formant type information indicating the format type of each

i nf or mat i GRS lUOR G GBadPdddia erme it i B fnropereadal as
predeterm ned switch arranged on the operator section 12 of the own

term nal $Pst @WITSeq NGt iloh Hugpldase f rigvhamstthien (eiraprem@ioner ni na

OSa is captured in the owmn termnal system TS via the base station BS over
t he tel epHommalti monvemsuigh + ad rigdE e igrastiittittey @n g orspetnbadsuppl i ed
fromstill another tel ephone termnal OSb is captured in the owmn term nal
system TSiovehet lvavnc dramumineelt isors teab|®S .20 t hrough  the conmmuni cation I/ F 10.
These tel ephone termnals OSa and OSb may use the information of the sane
format, nanely own Pmeaels Sear matchA aoriraforanadiifdre reemip feararain sSuehrmsat
conventional -nodel format B or SMF format C. Wth regard to the transmn ssion
f rom ot herconvelrefdlteneanide rim At {idea,ed3BDmat Ry &ant ayadale dvher

met hods. In one nethod, conmmand operation is carried out in the own

term nal $¥SpNohe tRraauast (URNSUSS ab Horndasifghd tif & re¢ i eRet 0 ot her
tel ephone termnals (GCsa, Gshb). In another nethod, command operation is
carried owyn idraidien tielarhened eiHd RA ¥ iEaByEtn t4: Weduesie r ecei pt
described net in detail. Thereafter, the formed
information may be received by the terminal system TS.

Music information, performance information, and
configuration information are recorded beforehand on the
detachable small-size recording medium 19 in own model
format A or another format (for example, format B or C).

The recording medium 18 is then loaded on the own terminal
system TS and desired information (attached with
information indicative of a format of the information) is
fead through the connecting circuit 9. Each information is

. attached with formant type information indicating the
format type of each infofmation. The user can read desired
information by operating a predetermined switch arranged on
the operator section 12 of the own terminal system TS.

Information supplied from another telephone
terminal OSa is captured in the own terminal system TS via

the base station BS over the telephone line through the

receiver/transmitter 6. Information supplied from still



of desired information to the own term nal system TS. When sendi ng
information fromthe tel ephone termnal OSa or OSb, infornmation indicative

of the format of the

attached thereto. It should be noted that the tel ephone term nal OSa
may be adapted to request the receiving termnal or the own term nal

TS to set

i nformati on

VWhen sendi

erm na
"base statigon B

information to be sent (formant type information) is

or OSb
system

[ i; 0f [ l -t . ly, th ived
AP LB L ATapbPRS. EREaA TR 13 KB e Shiom 79,

station may

i nf ti t h th S, h
be adaptedpgﬁﬁgﬁo ?g¥§%§Wd%%?§%ﬁﬁtF@Sn&QPpupﬁgaﬁﬁPBrﬁﬁpﬁﬁﬁzgg%§¥%ﬁgﬁ to the

t er m nal ﬁthe own termnal) in manner simlar tg the case of

recei ving

FIGS. 9 anb§0COoRRY

hEBEARD O Fr dfei vITRGPPeAGIAERBGUItETIADIRLS QRIS nusi ¢

information, performance information, and configuration information from

t he ext er naRdr@eBr BRHgUSRedREmI LG cspataprurés thresamgi doadads. inFtkat i on
tel ephone termnals OSa and OSb as descri bed above. The judgenent
modul e (no®vBhBAAeLnferBati dur €F Qét ér AiLhésrené TharddEt stypde 36f the read or
taken information in manner simlar to the process described in conjunction
with sel eepnyengiapad-eodpll) formptGB 9r MFt fermaéidCor received pieces of
information, the information having conventional - nodel format B or SMF
format C i s conpressBdthndeterdato tbavértedmtibsdoghfaom wdhefr a
configuration information

fromthe

telephone terminals (Osa, Osb), there are available two
methods. In one method, command operation is carried out
in the own terminal system TS to request transmission of
desired information to other telephone terminals (Osa,
Osb). In another method, command operation is carried out
in other telephone terminals (Osam Osb)} to request receipt
of desired information to the own terminal system TS.

When sending information from the telephone terminal
OSa or OSb, information indicative of the format of the
information tq be sent (formant type information) is
éttached thereto. It should be noted that the telephone
términal OSa or OSb may be adapted to request the receiving
terminal or the own terminal system TS to set and use the
received information real-time (namely, the received
information ié immediately set and used in the own terminal
system TS). When sending information through the base
station BS, the base station may be adapted to compress and

format-convert the information to be sent to the receiving
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attaching nodule (U2), an information conpressing nodule (U3), and a format
converting nodule (U4). The conpressed and format-converted information is
then passed to an information recording/editing nodule (U5). The
information having own nodel format A is directly passed to the
information recording/editing nodule (U5). Basically, the configuration

i nf or mat i drermsttadc Nitige nodul eexidd)al t hien infroremt s omi Tanptesshagcavdul e

(U3), and the format converting nodul e (U4) execute the same processing as
execut ed kyf tHe oS igut atd.on i nformation attachi ng nodule (M, the
information conpressing nodule (P4), and the format converting nodules (B4
and P5) in the enmbodinreiitif ddueet fdrt SteSystan /Sdihd Mmodd . (B1pnd 9 and the
enbodi ment (the second system) shown in FIG 10. The configuration

informati graatd aaiting PIRGesst th PYpdheseeifdOuiptd e t 1§0F n@tdon attaching
nodule (U2) is executed only on the information having no configuration

i nformat i Juas glddtddie it o Ofom Gy enti onad r el -dosgat B. These
i nformati on conpressing and format-converting processing operations are

execut ed RIANGT Bf oy ddptBld rend ¥ BIBdd O SidESshyebRNE-dhithen to
the menory (the main unit nmenory RAM of the own termnal system TS or

ot o SRS (LGRS O S Bt JECELNEL R it ORI

is eff eCtjiu\ﬁ%Jn%rnthI{otd%B!ee (tr{%ﬁem\% tﬁ{ nél’@léiémyé.ﬁgd@termines the
format type of the read or taken information in manner
similar to the process described in conjunction with
select/read module (Bl) of FIG. 9. Of the read or received
pieces of information, the information having conventional-
model format B or SMF format C is compressed and format-
converted through a line of a configuration information
attaching module (U2), an information compressing module
(U3), and a format converting module (U4). The compressed
and format-converted information is then passed to an
information recording/editing module (U5). The information
having own model format A is directly passed to the
information recording/editing module (U5).

Basically, the configuration information

attaching module (U2), the information compressing module
(U3), and the format converting module (U4) execute the
same processing as executed by the configuration
information attaching module (B3), the‘information

compressing module (P4), and the format converting modules



relatively small size of nenory. The information passed to the information
record/edit nodule (U5) is stored in the main RAM 3 of the own term nal
system Thereafter, the information can be edited by neans of various
switches of the operation controls 12. The editi-ng jobs include addition,
del etion, and changing of various paraneters contained in the

configurat] in% tion_SA. Further t{]' dul U%% |l ows to _newy
create nus(:ﬁ%wi?ﬁ rht i oh. CReRTP Y AETe Rk fﬁ%nﬁbﬁﬁfe%’ ?mﬁﬂﬁggwﬁ $8tting by
a controll %2, as .S eci%i d by a user operation, sQ as f:lo ound nel odi ous
i nging t SRS BEA b THe bAgi SURPATHE T oL ete kA oY PREB) nALPER. [ Oun
termnal processing in the own_term nal sj{gsten’lH Referring to FIG 12, there
i s shown orfe EXanpt®  ofRowWrCREHAHRAFLf obRSeTAYLHPRWAF RAERENEbove- ment i oned
termnal system This own term nal processing is executed in the own
ternmnal SRENTTRY PY heh@ aSen b T Fat &9 ot atiemeattachingstenm) shown
in FIGS. 8 and 9, the enbodinent (the second system) shown in FIG 10, and
t he embodi®Rstitle (tHe) tHF rereyeted) orhvwin i e Brfaqmatierthayingt B TRI,
the own termnal systemTSis initialized when its power is turned on. To
be nore spERfiguratinedotrMabioretddvbtl the nghhgriahtonsofet, initi al
paraneters are set to the tone generators 24 and 36 and the effectors 25
and 37, ampbroférggional-model format B. These information compressing

and format-converting processing operations are executed

either after the entire information is received and written

to the memory (the main unit memory RAM 3) of the own

terminal system TS or real-time while the information is

being received, only the necessary information being stored

in the memory (the main RAM 3). The latter method is

effective for portable telephone terminals having a

relatively small size of memory.

The information passed to the information

record/edit module (U5) is stored in the main RAM 3 of the

own terminal system. Thereafter, the information can be

edited by means of various switches of the operation

controls 12. The editing jobs include addition, deletion,

and changing of various parameters contained in the

configuration information SA. Further, this module (U5)

allows to newly create music information. Then, the

setting module (U6) makes a setting by a controller 12, as

specified by a user operation, so as to sound melodious



initialization processing operations associated with the portable tel ephone
termnal are executed. After conpletion of the initialization, the
processi ng routines of steps TR2 through TR6 are sequentially executed. Step
TR2 is a send processing routine in which various pieces of information
involved in a normal talking operation are sent and, in the case of the
enbodi nentrifiigieg ftonst agystBsi) cshddre iaHElGRE §landéeised@atisic i nf or mat i on
and identification information are sent as required. In the enbodi nents of
FI GS. 10 damdotriat(tome first and second systens), processes are carried out
such as transm ssion of request information requesting desired information.
Step TR3 is a recei[venpregessialg praiddde g mhittle e reseiitedt i nf ornmati on
is anal yzed and various processing operations are executed accordingly,
maki ng t hgyisgegiving information avail able as nel odi ous ringing tone or

BGM Further, regular processes are carried out such as receipt

confirmation for calfesieguest idd e pard akldeliephongm tefdridiaimpld this
step, in the case of the enbodinment (the first system) shown in FIGS. 8 and

9 and the senbedi MRRNinENGreRERd gy S shawd idbdHeCmekfhiddiga r ecei ved

information is witten to the main RAM 3; in the case of the enbodi ment

(the thi rdosysten Ao NoEkG obh i ACSINRL JN0f TR IR d 2 t ached

with configuration “information, conpressed, or mat™-converted, the

resultantiEnE %n%ﬁ%PQeQﬁh%%JSEQE%%ﬂ'%§'¥5'¥ﬂ41d%gg:%f the embodiment

(the first system) shown in FIGS. 8 and 9, the embodiment
(the second system) shown in FIG. 10, and the embod;ment
(the third system) shown in FIG. 11. First, in stép TR1,
the own terminal system TS is initialized when its power is
turned on. To be more specific, a predetermined melodious
ringing tone is set, initial parameters are set to the tone
generators 24 and 36 and the effectors 25 and 37, and other
initialization processing operations associated with the
portable telephone terminal are executed. After completion
6f the initialization, the processing routines of steps TR2
through TR6 are sequentially executed.

Step TR2 is a send processing routine in which
various pieces of information involved in a normal talking
operation are sent and, in the case of the embodiment (the
first system) shown in FIGS. 8 and 9, selection information
and identification information are sent as required. 1In
the embodiments of FIGS. 10 and 11, (the first and second

systems), processes are carried out such as transmission of



Step TR4 is a select/set processing routine in which the user operates a
predeterm ned switch in the operator section 12 to select the information
for use as nelodious ringing tone or BGMfromthe infornmation stored
beforehand in the main ROM 2 of the own term nal system TS or the received
information stored in the main RAM3. In this case, if the selected

o TRt e RS AR O RNES LB ORTUL O bR OERR BAT oEefp (hat 1

becones ava e as odi ou |ng| nusi ¢ tone ormati én or
i nformati |f the selected informati gn ncl udes %guratlon
i nformatio 3\ﬁﬁ|%Rﬁ?%%¥¥?h%gog?ﬁs%Q%cb?% l%%c%?dWH@FG &r TEL&ASEE, tinbre

parameter PT is set in _the tone generators 24 and 36, effect paraneter PE
is set inRFHIRFEEMR oFS %%a%¥66§7an@fV%E}%?sp?%%?%ﬁﬁlﬁgeoEﬁEﬁgéSHSby an
effect program (DSP program _for_determning the contents of the effectors
25 and 37,3 ERELTPYsACREGER At Bd RRKFPAUER® TRFeiWaRPoANAREMF L ded
information are made. In the case of the enbodinent (the first system
shown in AGELPEnEY Nehedikes ppeiatestanpredc®etni nBdrt8&fFtch on t he
operator section 12 to select the information to be downl oaded. In the case
of the enbREWEH FXPeeIPR? dargysdthjedhownh $WClFI& Teceintstep TR4, the
user operates a predeterm ned switch on the operator section 12 to read
desired i fonfratnanidnr ofet heabkt eewaest etor theigpoetabhe19e18phpn&R5 i s an
edit processing routine in which,

terminal. In this step, in the case of the embodiment (the

first system) shown in FIGS. 8 and 9 and the embodiment

(the second system) shown in FIG. 10, the received

information is written to the main RAM 3; in the case of

the embodiment (the third system) shown in FIG. 11, the

received information is attached with configuration

information, compressed, and format-converted, the

resultant information being stored in the main RAM 3.

Step TR4 is a select/set processing routine in

which the user operates a predetermined switch in the

operator section 12 to select the information for use as

melodious ringing tone or BGM from the information stored

beforehand in the main ROM 2 of the own terminal system TS

or the received information stored in the main RAM 3. In

this case, 1f the selected information includes  performance

information, it is read and set so that it becomes

available as melodious ringing music tone information or

BGM information. If the selected information includes

configuration information, various settings are executed

-60-~



in the case of the enbodinent (the third system) shown in FIG 11,
information editing processing or information newly creating processing is
executed according to the operation of a predeterm ned switch on the
operator section 12. This term nal system TS may be provided with an
automati c conposing capabilities. In this case, automatic conposing

oper at i onscaroe-dexeriypt .ed Fse amoameke priobesse ngarapetat i Bh by sabdt har
processing routine in step TR6. The automatic conposing capabilities

i ncl ude: (the awneTejdreatdyoromyverdnd@a, nef beyt epdesarstdy pPheigseet t hrough
the m crophone into performance (nusic) information; (2) selecting an

at nospher ef aheexamd & qfs mBiendy3 7 opefeddtgr ppsgaeher smaeghsngtgh on the
operator section 12 to automatically create performance (nusic) information

correspongjynint @ e s ety aper aéi@%ﬁa@ﬁdféﬁ)d@wﬁmmgl ty¥ecreate the
performance information associated wth a chord fitting the performance

i nformati QuntiNeAd aneAtete it SENr el arldli 571 edhd nab e sys4e€m TS nay al so be
provided with a style reproducing capability for recording plural pieces

of style if-mRidn and, RAId QS MBIESh Y QI ATBLA Oy Rl O £heGE s 8DEn ) QHBI N
themto reproduce as a piece of nusic. In this case, the style reproducing

operation jsgexecuted by another processing routine in step TR6. In
addition, step '

In the case of the embodiment (the first system)
shown in FIGS. 8 and 9, the user operates a predetermined
switch on the operator section 12 to select the information
to be downloaded. In the case of the embodiment (the third
system) shown in FIG. 11, in step TR4, the user operates a
predetermined switch on the operator section 12 to read
desired information from the external recording medium 19.

Step TR5 is an edit processing routine in which,
in the case of the embodiment (the third system) shown in
FIG. 11, information editing processing or information
ﬁewly creating processing is executed according to the
operation of a predetermined switch on the operator section
12.

This terminal system TS may be provided with an
automatic composing capabilities. In this case, automatic
composing operations are executed as another processing

operation by another processing routine in step TR6. The

automatic composing capabilities include:




TR6 may be provided with a nmusic gane capability for executing a nusic gane
to be played only on the own nodel or in conmunication wth another nodel.
The processing routines of steps TR2 through TR6 are repeated unless a
power - of f sequence is detected in step TR7 (nanely, unless the term nal
system TS is powered off). Upon detection of the power-off sequence, this

own termmngl PHOGRISIAG 1vs &R+ SRS V£rmeplch:F;1?Se§{tr&éci‘ pherhasgsstation:

Referring to FIG 13, there is shown one exa a server processing

flowin Uhe. aboye WRNGHICHIRARE LA AT oMl SeiHeL £y 00essi ng | s

executed in the base station (server statl on) BSint case of the
enbodi men(LjL st system) shown in FIGS. 8 and 9 and the embodi ment
(the third sys SHown' in FIG 11. Fi rst in step BRI, predeterm ned

initiali zgtzl)or%e[:i C&%?re ! ascmo %cu]it edfo amdple[ s1ens BRg t hrough BR4,

pr ocessin routines equen Yy exec n a I’ Cel veY pr ocessi ng
Loutine o By BT gsegeo L RUL08 e essslnd0PeLaLl s, (dhsthagual (9
System T6 Por el T %38635%%0;63#& VIR e %?e%%%r ”%%#‘r?réié{"v?ﬁ'g
selecti onclogE%g%%tAd%%g %réd tlh%erétéfécctai[r{gonoéergaoglrgﬁt| nm{ romthe term nal
system TS

(3) automatically create the performance information

associated with a chord fitting the performance information

already created or stored. : ,

This terminal system TS may also be provided with

a style reproducing capability for recording plural pieces

of style information and performance information beforehand

and joining them to reprodﬁce as a piece of music. In this

case, the style reproducing operafion is executed by

another processing routine in step TR6. In addition, step

TR6 may be provided with a music game capability for

éxecuting a music game to be played only on the own model

or in communication with another model.

The processing routines of steps TR2 through TR6

are repeated unless a power-off sequence is detected in

step TR7 (namely, unless the terminal system TS is powered

off). TUpon detection of the power-off sequence, this own

terminal processing is ended.

Server processing in the base station:



at responding the talk; (3) selectively reading processing (the selectively
reading nodule Bl) for selectively reading the information to be sent to
the term nal system TS according to the received selection infornmation and
configuration information attaching processing (the configuration
information attaching nodule B3) and format converting processing (the
format converting m¥ddleerdd)g ttche'1Gt tley, thherdseiing ssxeouteate asamelrli r ed;
and (4) charging processing (the charging nodule B2) to be executed .
accor di ngotfo at senvegeipred:dgeintg filcat iion thenfadrovet-nemtilonddhéaase of the
enbodi ment (the third systen) shown in FIG 11, the receive processing
routi ne oktattdpn .BRIMExEGUiras:v it quiedtAES]) 1g aseeaitaied vtte thwesd nf or mat i on
transfer between the termnals OSa and TS as a via neans for use in sending

informati graftiom t(keteirephene der Bdaln 1622 dadd e receistdiddimansi tter 6
of the termnal system TS via telephone line. In this via processing, the

format  comwer $103 tP9eASH INGHSEXEC HRE a3 AUy eda lthd he case of the
enbodi ment (the first systen) shown in FIGS. 8 and 9, the send processing

routine otpgbaRmeBR3 (F@RATHiRe isfizfsQ*éYr?t isownead frmem tihe datghase B in the
server station BS and format-converted into own nodel format A as required

tcﬁaﬁg?ntge%%@ahar@/,stp%f@dlé%-ex/r}{ineﬁe&q{i%aﬁtz%%rio@f gae s iy orgration such as
executed. Then, in steps BR2 through BR4, processing
routines are sequentially executed.

In a receive processing routine of step B32, the
following processing operations (1) through (4) are
executed in the case of the embodiment (the first system)
shown in FIGS. 8 and 9:

(1) talk processing for responding a talk from the terminal
system TS for requesting downloading;

(2) receive processing for receiving selection information
and identification information from the terminal system TS
ét responding the talk;

(3) selectively reading processing (the selectively reading
module Bl) for selectively reading the information to be
sent to the terminal system TS according to the received
selection information and configuration information
attaching processing (the configuration information
attaching module B3) and format converting processing (the

format converting module B4), the latter two being executed

as required; and



information may be attached to this information. In the case of the

enbodi nent (the third system) shown in FIG 11, the send processing routine
sends the information rece 4 ved fromthe term nal system TS to anot her

tel ephone termnal OSa and the information selected by the term nal system
TS contained in the database DB in . the server station BS to the tel ephone
termnal OSa. The processing routine of step BR4 can also send only part of
musi ¢ i nf dédnatdhenrgiper froranasmslnanf Orhreatdtoy giarg eohfigusal i om baformation to
answer a request fromthe termnal system TS. For exanple, this routine can
send onl extelos Hatlf aroratndmassodita eteasived i ideretifiddieiorconfi gurati on
informati on wi thout sending the effect- associated information. This routine
al so al | owsi florimaltidni.st eni ng of nusic information for exanple by stream ng
transm ssion (real-tinme reproduction) of information. In stream ng

transm ssion, nusic Infiafdraid<n 95 tHD dnDouaed (el |acks repseduged event
is packeted in real tinme, or that plural events close in tine to one

anot her areRacke! edc.i nia baHLhdagatdesrdddds tdde-owi f{erencerbpf ormati on
anong the events. These packets are then sent fromthe server BS to the

term nal gySt @REBtRYE Sild 8B b AN HH 5tk ke T NEL LT RN n SYSHEPL IR
receives the transmtted packets, tenporarily stores themin the nain RAM

3 or FIFO22n 309 TRRNRANC aH MG RASRA 8L tify BISIE 4 NfRL MRLARD stored.

for use in sending information from the telephone terminal
OSa to the receiver/transmitter 6 of the terminal system TS
via telephone line. In this wvia processing, the format
conversion processing is executed as required.

In the case of the embodiment (the first system)
shown in FIGS. 8 and 9, the send processing routine of step
BR3 sends the information read from the databasg DB in the
server station BS and format-converted into own model
format A as required‘to the terminal system TS. At
sending, other pieces of information such as charging
information may be attached to this information. In the
case of the embodiment (the third system) shown in FIG. 11,
the send processing routine sends the information received
from the terminal system TS to another telephone terminal
0Sa and the information selected by the terminal system TS
contained in the database DB in the server station BS to
the telephone terminal OSa.

The processing routine of step BR4 can also send

only part of music information, performance information,



The processing routines of steps BR2 through BR4 are repeated unless a
station BSis detected in step BR5. Upon
detection of -the power-off sequence, this server processing is ended. PC
processing in personal conputer: Referring to FIG 14, there is
shown one exanple of PC term nal processing flow in the above-nentioned

power - of f sequence of the server

t er m nal

per sonal - compul et ¢ IhL-5: PGt epBLaAL PLACESSLAG,LS gxgaubed, LA Lhe personal

conputer term na
in FIG 10t First, a Er
step PRL. “YHBADOEhaYProledsi ng” POUEFREE
sequential ly executed, The sel ect processin outipe of step PR2 selects
musi ¢ i nf oPHEY| b akBERBARFSGP b s SROLAEERNELFBn LD R

ringing tone or BGMfroma database PD in the personal conputer termna
in which tReNFHFBFARLPBNINEOTIBESPHeYIFROBKFSEBAARE ER6r ebhRCHodel

(the selective reading nodule PI)

own nodel

i nf or mat i ohigteninagOfonEfAfeingagmatiPBnBer coE¥anpos hy Séreariad(devi ce)

case o e enbodi nment ( second sys

6t st'égs PR T'fir 6G8h°°PRe are

BobE dBed

format A by use of conventional sequencer software, nusic

©f or nel odi ous

éh) shown
ede ern%ned init&aliﬁﬁtion rocessing i s .executed in

PC

format A
_ ! _ . _The new creation processing routine of
step PR3 aeapyieFeat e3LALSRELPRF or FREFORCEEAPPI aREOWRLACBRFtFéRAat C  or

for exanple (the newly creating nodule P3). The edit processing routine of
step PR4 elifamsmhgsion (real-time reproduction) of information.

In streaming transmission, music information is
so reproduced that each reproduced event is packeted in
real time, or that plural events close in time to one
another are packeted in a batch together with time
difference information among the events. - These packets are
then sent from the server BS to the terminal system TS by
streaming tfansmission. The terminal system TS receives
the transmitted packets, temporarily stores them in the
main RAM 3 or FIFO 22, and reproduces music based on the
music information stored.

The processing routines of steps BR2 through BR4
are repeated unless a power-off sequence of the server
station BS is detected in step BR5. Upon detection of the
power-off sequence, this server processing is ended.

PC terminal processing in personal computer:

Referring to FIG. 14, there is shown one example
of PC terminal processing flow in the above-mentioned
personal computer. This PC terminal processing is executed

in the personal computer terminal PC in the case of the
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selected nusic informati on and configuration information (the editing nodul e
P2). The send processing routine of step PR 5 executes information
conpression, format conversion, and information sending (the information
conpressing nodule, the fornmat converting nodule, and the information

sendi ng nodul e P4 through P6). Further, the other processing routine of step

PR6  al tach@aatiaal (! TUdOM IR e CAHJANTAY 127 | O Mk 0py SA. The

information to be attac ere i €s an f'ect ‘program ( pfoaran) for
det erm ni t { f_.t fect di o information, and yideo

i nf or mat i g%.ed‘l%ﬁéa‘%%gtg%gs%n%& Fou Zla‘(ralcfelso(%ofp(?cgqce%;g PR Jt%r%}ﬁ%%u%ﬁ% ar E)é?’gpeat ed
unl ess a r-qftf sequence of the persqnal co ter t inal PCis

det ect ed ?% StegkﬁﬁT. %ﬁbﬁrQﬁﬁaﬁﬁﬁi;¥Qﬁ%%qﬁ§ (ﬁggi?ﬂ% U@ﬁ@%?géhis PC

t erm nal g{%ocessi ng i s _ended. @%(Exe | ary uses of audio information and
video i nfEPnatCof RS I &S dyresent invention uses audio
informati on and video infqQrmation as the configuration information other

t han musi c- associ at 84S FEIETHEL PP CHEFH 2 %rxaiii it e ffdi TR et POACES of
VWAVE, Al FF, SOUND VQ, or. M3 for exanple depending on how the audio

i nf or mat i BYSES 1adppredded afrke SorddamrativentlingiP g oh@n clermid e8edat ti ng
to capture the audio information having these formats and, along with the
creation §prt@ﬁéo§ﬁ@ﬁ§|§i@@§@@ dongudrc BGM from a database PD in the

personal computer terminalAPC in which the information is
recorded in SMF format C or own model format A (the
selective reading module P1l).

The new creation processing routine of step PR3
newly creates music information compliant with SMF format C
or own model format A by use of conventional sequencer
software, music information creating software, and
automatic composing software (device) for example (the
newly creating module P3).

The edit processing routine of step PR4 edits the
éelected music information and configuration information
(the editing modqle PZ)n The send processing routine of
step PR 5 executes information compression, format
conversion, and information sending (the information
compressing module, the format converting module, and the
information sending module P4 through P6).

Further, the other processing routine of step PR6
attaches other information to the configuration information

SA. The information to be attached here includes an effect



information, create audio signals for guidance. Video information nmay be
used to display an icon representative of the other party at call

term nation therefromand synchronize the icon with the reproduction of

t he nel odi ous ringing tone or sequentially display musical notes ,
corresponding to tone signals, for exanple. [Karaoke capabilities] In the
portabl e PECHTIR (B5FaPHAK 3Fr)adtAtc 8¢ eI igde % fhsdiqrdritets tHe §ikent i on,
the system nmay be put in a | so-called "karaoke" node to realize a karaoke
capabi | i t pTBE R c R Uldad sLngio g adding -arr@ ds eddleet ilaIformditsisitayed in
synchroni zation with the performance of that song, the user signing to the
reproduced nusi c by e IPSWIAeF Mg wotds nesupdi sgems AR dilspiugh PRG nake t he
portabl e tel ephone termnal (the term nal system) TS execute the karaoke

capabi | i t pret repeerttedo|ug lefs & lve poperatodit sectieocel D rdfeerpertspEIG 1) are

used as a karaoke node select switch and a karaoke song select switch for

exanpl e. kprphitercdseminad PSWitse lies edgdidc dined te IPR7a0k&pmmay be provi ded or

any of the existing switches may be diverted to control the karaoke

capabi | i t fletlartiexami eheevemert-iofeE tsherdearcagkehied®C sadecinasw tch is

operated, the karaoke node and the non- karaoke node may be sw tched

bet ween. Wherelsha nkariaolkadetnde is set, the nuneric keys for inputting

t el ephone nunbers nay be used to sel ect karaoke songs. In the karaoke node,

the nmusic informati gmxde@fplary uses of audio information and video
information]

As described, the present invention uses audio
information and video information as the configuration
information other than music-associated information. For
example, audio information is of WAVE, AIFF, SOUND VQ, or
MP3 for example depending on how the audio information is
compressed. The present invention allows common formatting
to capture the audio information having these formats and,
along with the creation of tone signals based on music
information, create audio signals for guidance.

Video information may be used to display an icon
representative of the other party at call termination
therefrom and synchronize the icon with the reproduction of
the melodious ringing tone or sequentially display musical
notes corresponding to tone signals, for example.

[Karaoke capabilities]

In the portable terminal apparatus practiced as

one embodiment of the invention, the system may be put in a




karaoke is preferably used. The karaoke nusic information ha s performance
data and words data in performance information, which are recorded in the
main ROM (the internal nenory) along with other rnusic information

bef orehand. Alternatively, the karaoke nusic information nmay be received
fromthe detachable small-size recording nedium 19, the personal conputer

term nal PC_ " ne r.m.nal ts a i . {ar, ot:her

ext er nal Ege\?lgggglat ok%llg%g)?%re |%lne tﬁ%:%lﬁ%%l ?(%hrzdloﬁ%'t g{hr%%ln%n%fy& In the
kar aoke np t si ¢ i_nfar i.on t r r-ded..i rocessed by the

kar aoke pwggggsgﬁégg’aﬁ%bﬁ isg) ?régf%lrt & e%gll%l’rll t%%gﬁ%l%%%ela%oe%pi%‘ur ation

i nf ti d th f data_included in th d_ musi
| nf or mat | OA"GGF G L ZERER &t o e HESTTIR Gortt oDy 25 Srna et tant

nmusi ¢ perfornance output i s sounded fromthe eaker 17 or a _headphone
whil e thesﬁapéBﬁe%\%E T fdélﬁecéiiyé’dlsdﬁ tHe foﬁ.ﬁgmw T OME t er ni nal
system TS on the basis of  the words information i.ncluded in _the nusic

i nf or mat i GHPPERENPPe T8 ISPt orPafiodt o el RS iR G

15, ,there is shown an exanple _of a nusic information fornat usable in the
kar aoke mb@EMiLRalt HéhﬁoFﬁg\ng@atleﬁﬁsﬁ'@lm)agﬁaWt%ﬁec Karestfati on 1 K
applicable to the karaoke node for one song conpliant to own nodel format A
i s conposédprabiddnli.gihat COR LML wdt ithe oBerat®Haddiimande i (Fokemt i on MK,

the latter being conposed of performance data PK and words data WK. The
to FIG. 1) are used as a karaoke mode select switch and a

karaoke song select switch for example. In this case, the
switches dedicated to karaoke may be provided or any of the
existing switches may be diverted to controcl the karaoke
capability. For example, every time the karaoke mode
select switch is operated, the karaoke mode and the non-
karaoke mode may be switched between. When the karaoke
mode is set, the numeric keys for inputting telephone
numbers may be used to select karaoke songs.

In the karaoke mode, the music information for
karaoke is preferably used. The karaoke music information
hés performance data and words data in performance
information, which are recorded in the main ROM (the
internal memory) along with other music information
beforehand. Alternatively, the karaoke music information
may be received from the detachable small-size recording
medium 19, the personal computer terminal PC, other
telephone terminalé, the base station BS, or other external

devices to be stored in the main RAM (the internal memory).




configuration information SK includes tinbre information CK including tinbre
nunber and tinbre paraneter and effect information EK including effect
paranmeter and effect program |ike the above-nentioned configuration
information SA. The configuration information SK has a teXt flag TF as
other information, the text flag TF being indicative that the words data W
are recortadtha kheapkef apdenceéhei nbairatindoriRbftionl thaloweddaelatvtied t hat
the information to be recorded as the performance data PK and t he words
data WK iprpeesseabby the kateomat pebckssong capabyah tyf or texampliey a
portion of bridge) of one song. The performance data PK indicative of nusic

progressigpuare endi ¥shenburat¢ont eAtotAathenabave thdeperirbecapeid or mance
information MA, which is the information recording timng data PT and

per for manggt§vent1ulEql Ant baﬁeob@eeeefseaefntle&ea@ﬁeoeﬁaqt%ﬁl RGiYd h end data
EP. The performance event PE is a collection of key nunbers and gate

tines. The,uwokdsgqdata K lsBQhﬁ%% Lharyends f @r thee per Lqrt%e%&aitca (a
song) included in the performance information |IK an record in the

d
sequence gl pshanoBr GOEERST 90, SblbRg dabl Wiel BheaLiy %70foxd splay timng

and text event data icative the wor spl aye ending with
end data ﬂ%a&% L ﬁh!ﬂﬂ P'%L% i@gr ioﬂ% yde g %jh Q_%e%a%:% WK o ar e
synchroni zé Rethe fim & BT rhcfuds e pertormance data PK so
that —each; LexL eYgnbeVELL tgrﬁl%%xegys@ %y'i‘%hrﬁn FALLILW LR 1he

words information included in the music information.

Example of music information format:
Referring to FIG. 15, there is shown an example

0f a music information format usable in the karaoke mode in

the portable terminal apparatus. Music information IK

applicable to the karaoke mode for one song compliant to

own model format A is composed of configuration information

SK and performance information MK, the latter being

composed of performance data PK and words data WK. The

eonfiguration information SK includes timbre information CK

iﬁcluding timbre number and timbre parameter and effect

information EK including effect parametier and effect

program, like the above-mentioned configuration information

SA. The configuration information SK has a text f£lag TF as

other information, the text flag TF being indicative that

the words data WK are recorded in the performance

information MK. It should be noted that the information to

be recorded as the performance data PK and the words data




musi ¢ performance. Like the above-described nusic information |A 1B, and
IC, the nusic information involving words data nay be one received fromthe
out side. Wien receiving the nmusic information fromthe outside, not only
the performance data (the mnusic progression data) but also the words data
are conpressed and format-converted into the words data WK for own nodel

as Wth the %‘%%%e’f"e&%ﬂl’iﬁ%k@bﬂ%dﬁﬁ’&%  apspleniddedne foeel ved misi c

information is stor In“the formof t C nformatlon conpliant to

the abo JEDGi.oNn d f r to FIG 16, there
ve ' %ﬁ%‘éﬁk%gldedf bOE e P ofEf Rl rd ! . s

shown a funct onal agraml UstTat ng s hroni zati on between nusic

performance and wor cﬁled eg}n a{hééqedéteal’ rﬂl@aimf 1;erp/_ep Pcr;[u'lé:fg as one

enbodi ment of the |nven arlous pl eces orfrat’i oh are recorded in
the internal neno a(I;O\/I bef or ehq_bdrsas sho in an internal
menory blp&?lgrﬁ@fl&n r‘?eﬁ? beeqq’JeV % anr o e 1'sl?eat FHNES,  anot her
termnal QS er so conput er the stora medi um 19, or ot her

ext er nal éjlé\ﬁcd; q ni?@é‘bﬂ’g(’gd Jlrf?%%atjo‘frh&p‘l %Il%ﬁfb’?y (the main RAM
3). Thelnternal rrem) stores the nusjc information in an information
recor di ng 1fd aFr% TS IGRh T 16 Rt A a%&?r#%?%?%%ge‘f%t musi ¢

i nformati on fromthe outside, if the received nusic information i s not

conpl i ant PEo idwihfo®aiden afnge € onman Ge ARG GRIMRT &7t it FdFR i &P -

converted into
The performance event PE is a collection of key numbers and

gate times. The words data WK indicate the words for the
performance data (a song) included in the performancé
information IK and record, in the sequence of music
brogression, timing data WT indicative of display timing
and text event data WE indicative of the words to be
displayed, ending with end data EW. The timing data WT
included in the words data WK are synchronized with the
timing data PT included in the performance data PK so that
each text event WE is displayed in synchronization with
music performance.

Like the above-described music information IA,
IB, and IC, the music information involving words data may
be one received from the outside. When receiving the music
information from the outside, not only the performance data
(the music progression daté) but also the words data are
compressed and format-converted into the words data WK for
own model as with the above-mentioned embodiments.

Consequently, the received music information is stored in




the information recording format of own nodel format A before being stored
in the internal nenory as described above. Desired nusic information is
selected fromthe various pieces of information stored in 'the internal
menmory (KB1). If the selected nusic information has words data WK, the
selected nusic information is separated in an information separation bl ock
KB2 into peefdermneE theampPRicahdfwsmdtidat aKVKomphiehtarte ppassed to a data
controller block KB3 along with a control command. In doing so, on the
basi s of &abeveétrmengidatd PWnomoflhé permatnnce data PK, the performance
event PE is sent to a route to the tone generator 24 or 36 (refer to FIGS.
2 and 3) of the souRdfagriogntooFlér 86antheoa fheshawnhsaoffunke itdnding dat a
W of the words data WK, the text event WE is sent to a route to the

di spl ay chbretktdba§raheillasPt&ridy. sfheheoniratlien bkeakeKBaugarirol s the
sending of the information passed fromthe information separation bl ock
KB2 i n acgserflaneenwet Antheoeant aakptagmandthdotbeminanesypeenfic, if the
control command specifies the reproduction of a nel odious ringing tone,

only the ppgefocsange exentmbbdisefenbft eha iaGengenar at garbbogk KB4; if
the control command specifies the display of words (the Kkaraoke

capabi lity)ecébeopeihopmaceonvant Pecofdetihent ext if¥erhalEmeabrgnly the
text event WE) are sent to the tone generator block KB4 and a displ ay
circuit btegk ¥BPn ROM 2) beforehand as shown in an internal memory
block KBl or may be received from the base station BS,
another terminal 0OS, the personal computer PC, the storage
medium 19, or other external devices to be recorded in the
other internal memory (the main RAM 3). Thé internal
memory stores the music information in an information
recording form compliant to own model format A. When
receiving the music information from the outside, if the
received music information is not compliant to own model
format A, the received music information is converted into
fhe information recording format of own model format A
béfore being stored in the internal memory as described
above.
Desired music information is selected from the
various pieces of information stored in the internal memory
(KB1). If the selected music information has words data
WK, the selected music information is separated in an

information separation block KB2 into performance data PK

and words data WK, which are passed to a data controller




respectively. Then, the tone generator block KB4 and the display circuit

bl ock KB5 are driven by the received performance event PE and the received
text event WE respectively, executing nusic performance and words displ ay.
rocessing 1. Referring to FIG 17, there is shown a flowhart of

Recei ve p
"receive

processing 1" which is an exanple of the receive processing

(step

TR3 shown yibdd GBI 2A1bMgthethesntpatrsy St&mmasgor dipgdabntheol, nwenti on. The
processing | can instruct the start of reproducing a nelodious

receive
ringing t
t erm nal
kar aoke
processin
whet her t
talk is
goes to s
receive p
there is
request -t
request -t
while the

Qs UPRLY & esitieshe f £ oM Aok Res t@rgfn—ake {;foafﬂngnegeaaltg 3’. n

systen1TS |s operating Tn one of the various nodes inclu

gin portabl e tel ephony the marn etermn

AT BB ab e %@é*‘iﬁéorrré?."é%eéﬁéfég‘f%' thpogbRE™

g the

dt%e Pt Lo CBECOLT £SRPNES £ 0-LALK {%Plltljﬁ%g[t oagknow edge

es
uest to
and

tep KRI LT, g%eae I3 D_rgayest Loal K, the (CRU feends s

|nd|ca |ve

roceSS|ng e Hisplaying of e Rf of
. mad d I
ST M b ﬁeg cBy 2 e DL LY Bt
talk Th t dj t f
0- a]fﬁéqgg8ﬁ?ﬂg %t QBiEO lép i?ys ringing tone fromso

The controller block KB3 controls the sending of
the information passed from the information separation
block KB2 in accordance with the control command. To be
more specific, if the control command specifies the
reproduction of a melodious ringing tone, only the -
performance event PE is sent to a tone generator block KB4;
if the control command specifies the display of words (the
karaoke capability), the performance event PE and the text
event WE (or only the text event WE) are sent to the tone
generator block KB4 and a display circuit block KB5
fespectively. Then, the tone generator block KB4 and the
display circuit block KB5 are driven by the received
performance event PE and the received text event WE
respectively, executing music performance and words
display.

Recelve processing 1l:

Referring to FIG. 17, there is shown a flowchart
of "receive processing 1" which is an example of the

receive processing (step TR3 shown in FIG. 12) in the

-72-

ayed
undi ng



words for exanple. In step KR13, the CPU 1 sets a RUN flag indicative of a
ringing nmelody music reproduced state to "1" and, in step KR1l4, resets the
current data read operation to forcibly pause the current node before
.entering the talk node, setting the reading of ringing nelody nusic. For
exanple, if the current node is the karaoke node, the CPU 1 resets the
readi ng oferhénapesydrpmnaecaadanpKtanthehénwentisodat aTiK andeilyef or e
entering the talk node, erases the currently displayed words and nuting the
current| yprepesdicedl maghclnsorucbl ghepatusirigofheepupdentingode. |t shoul d be
noted that the current node may be forcibly ended before entering the talk
node. On méakodides handingstboe then-reqyent febodynotker, terthénGRU 1
execut es necessary settings on the basis of the configuration information
in the musoe tallremthonfsehectedminalt hgstemodsons bpagangnyone amd sets
the data read position to the beginning of the performance data. O her
processi ngt lth&eferiong hodkkGind8udthgr enhkskshavneambhewchart of "ot her
processing 1" which is an exanple of the other processing (step TR6 shown
in FIG 12) in the Ierstapl KR$ystemiancoodiragpbadsheoi adeRt regquekhte ot her
processing 1 can instruct the end of the ringing nelody nusic reproduction
i n respong€khOwlBegOPprateopingdenbynhthgoumal pbetadlartemgphahki,ng. In step
KR21, which corresponds to

the main CPU 1 determines whether there is a request to

talk from another terminal. If the request to talk is
found, the CPU 1 displays information thereof in step KR12
and goes to step KR13. If there is no request to talk, the
CPU 1 ends this receive processing 1. The displaying of
the information indicative that there is a request to talk
in step KR12 is made by displaying a request-to-talk icon
on the display 13 or flashing the already displayed
request-to-talk icon. This prevents a melodious ringing
tone from sounding while the user is looking at karaoke
Words for example.

In step KR13, the CPU 1 sets a RUN flag
indicative of a ringing melody music reproduced state to
"i" and, in step KR1l4, resets the current data read
operation to forcibly pause the current mode before
entering the talk mode, setting the reading of ringing
melody music. For example, if the current mode is the
karaoke mode, the CPU 1 resets the reading of the

performance data PK and the words data WK and, before



the talk start processing in the normal portable tel ephony, the CPU 1
determ nes whether the systemis ready for entering the talk node. If the
systemis found ready, then the CPU 1 goes to step KR22 to set the RUN fl ag
to "0" to reset the reproduction of the ringing nelody nusic; if the
systemis not ready, the CPU 1 ends the other processing 1.
Sel ection/setting processin%p%é Referring. to FIG 19, there is shown a

Y

f1 owchar t enbeTivE| BLei SALKe FFBEESsithE FUTHRPEHY SisPl8¥%&fhl e of the
receive processing (step TR4 shown in FIG 12) in the term nal system
accor di ngvPBAE ha A nBAEREN tRPhPET TRt FERFSSLCRAY MMEdCes SHF 1P Ean al | ows
the user to start the karaoke node b¥ ogerating t he karaoke node sel ect
swi tch onP@RelBpgekheoFUEECRILOMOES - of IEhERPYHAHabPe nOdleshid e & i nal (the
termnal systen) TS. Wien starting of the karacke node is instructed by
this processrapt npde mapr Bguéerenbdy ADSeE Redorke editspliag dfhekarabke song
words (text) start. In step KR31, the CPU 1 determ nes whet her the karaoke
nmode has beéfn-sePnbyhehetbper Aekrdn 8f fht khravkegimydmedeldavtmusyge ch. | f
t he karaoke node is found set by the karaoke select switch, the CPU 1 goes
to step KR32, CPBt heewkeseteBenEPskaendsethéngel evt itbe/ detstiisngfprideessi ng |
imedi ately. In step KR32, the use selects a song to be reproduced fromthe
i nternal KMVEignrahiencas€prmhtibe iwottdes datdcf dnfolmateloectsed esored ar e not
found in its nusic v
as the melodious ringing tone and sets the data read
position to the beginning of the performance data.
Other processing 1:
Referring to FIG. 18, there is shown a flowchart
of "other processing 1" which is an example of the other
processing (step TR6 shown in FIG. 12) in the terminal
system according to the invention. The other processing 1
can instruct the end of the ringing melody music
reproduction in response to the operation made by the user
for starting talking. In step KR21, which corresponds to
the talk start processing in the normal portable telephony,
the CPU 1 determines whether the system is ready for
entering the talk mode. If the system is found ready, then
the CPU 1 goes to step KR22 to set the RUN flag to "0" to
reset the reproduction of the ringing melody music; if the
system is not ready, the CPU 1 ends the other processing 1.
Selection/setting processing 1:

Referring to FIG. 19, there is shown a flowchart

of "selection/setting processing 1" which is an example of



information, information thereof is displayed. If no song selectionis
executed, the CPU 1 sets the nusic information currently set as a nel odi ous
ringing tone as the selected nusic. In step KR33, the CPU 1 resets the
reading of the <currently used data to pause the current node. In step

KR34, the CPU 1 inverts a KARACKE flag indicative of the karaoke node,

t her eby endiegradesvedbeeteoninet f$hgd Proéceleimgin. FVhenl? heiKARAEGKE fl ag
is set to "I1", -it indicates that the karaoke node is on; when this flag is
set to "O"terminaldi gwdesnt hatorthengataokiee nbofeentsioff. Thisin step KR32, the
KARACKE flag is "0" and the karaoke node is ready to be set but no words
data are faahgbtiontdettisgcprofesshhgoh ointhaelsed echedukaradkessamg t o be
reproduced (this is detected by checking the text flag TF), the CPU 1 sets
t he KARAOKEhd llegrdsloamni®de tioy "dpetat Exgctiie kanhykeusdde peeiocsance or
cancel s the karaoke node without inverting the KARACKE flag. Interrupt
processi ngsvitdefat ritg dpeFhtor 280scthet €12 Soshewe poftawchattiephone
"interrupt processing 1" which is an exanple of the interrupt processing in
the term nadrigysd BN ACE OF EEMONAD sy e NVED] | Ghed hetdnt £fig UPE Precessing 1
is executed on the main processing in the portable tel ephone termnal (the

term nal syst&ifle TH® oyninddelcedd BRUEEHs Abr&YEEYikd OCknet i M ng of the
timer. In step KR41l, the CPU 1 determ nes
reproduction of music and the display of karaoke song words
(text) start.

In step KR31, the CPU 1 determines whether the
karaoke mode has been set by the operation of the karaoke
mode select switch. If the karaoke mode is found set by
the karaoke select switch, the CPU 1 goes to step KR32:
otherwise the CPU 1 ends the selection/setting processing 1
immediately. 1In step KR32, the use selects a song to be
reproduced from the internal ROM. Innthis case, 1if the
words data for the selected song are not found in its music
information, information thereof is displayed. If no song
sélection is executed, the CPU 1 sets the music information
currently set as a melodiogs ringing tone as the selected
music.

In step KR33, the CPU 1 resets the reading of the
currently used data to pause the current mode. In step
KR34, the CPU 1 inverts a KARAOKE flag indicative of the

karaoke mode, thereby ending this selection/setting

processing 1. When the KARAOKE flag is set to "1%", it



whether the RUN flag is "1"; if the RUNflag is found "1", the CPU 1 goes
to next step KR42. In step KR42, the CPU 1 sequentially sends performance
events to the tone generators 24 or 36 (refer to FIGS. 2 and 3, KB4 shown
in FIG 16) on the basis of the performance data to sound a correspondi ng
tone. To be nore specific, when the RUN flag is "1", it indicates that a

nel odi ous tingiggatone is bein eproduced,, in which nusic reproduction is

r .
execut ed i AR4AEFFEINEBA RS &Y Mdfcd Sa&Pd et isitd 4%t mati on
sel ected as the nelodious ringing tone, at the tine of a request to talk or
soundi ng 8efFedBesP- 't olftalRVGRLES [thathitdiec de&aokfe Sy ies O timi ng of
the nmusic is counted_by another interrupt é<5|rocessing operation. It should
be noted that, duringf satn&its® &R3t2he e SHROEKEr ifdgichg & o, aHe B ting
of the karaoke node (the KARADKE flag = "I1") is ignored and the words
di spl ay bykeheoHespldg disr &giadys tor deersetto britGnol workigs d&f@watien Faumd 16) is
automatically prevented from progressing. On the other hand, if the RUN
flag i s foandthe" muspcstiafokR4LiomhefCRYe sgdested MagmdiRlFdrnyg det éren ne
whet her the KARACKE flag is "I". If the KARACKE flag is found "I", the CPU
1 goes to stppoKR44g ¢théswise dettletE@ibyl dhredking Shenttersrtuflay diessi ng 1.
In step KR44, the CPU 1 sequentially sends text events to the display
circuit 5 ¢thefeputa KBSy ahet RARDAKES flag from "0" to "1" to execute
only music performance or cancels the karaoke mode without
inverting the KARAOKE flag.
Interrupt processing 1:
Referring to FIG. 20, there is shown a flowchart
of "interrupt processing 1" which is an example of the
interrupt processing in the terminal system according to
the invention. The interrupt processing 1 is executed on
the main processing in the portable telephone terminal (the
terminal system) TS of own model and caused at every clock
timing of the timer. 1In step KR41l, the CPU 1 determines
whether the RUN flag is "1"; if the RUN flag is found "1",
the CPU 1 goes to next step KR42.
In step KR42, the CPU 1 sequentially sends
performance events to the tone generators 24 or 36 (refer
to FIGS. 2 and 3, KB4 shown in FIG. 16) on the basis of the
performance data to sound a corresponding tone. To be more
specific, when the RUN flag is "1", it indicates that a

melodious ringing tone is being reproduced, in which music

reproduction is executed in accordance with the performance



of the words data to sound a corresponding tone and goes to step KR42. To
be nore specific, when the RUN flag is 11V (the nel odi ous ringi ng tone not
reproduced) and the KARAOKE flag is "I", it indicates that the karaoke node
is on. In step KR44, the CPU 1 displays words in accordance with the words
data WK of the sel ected karaoke song. In step KR45, the CPU | reproduces
the song idataconf daneaenwsid thmeopertf ioomesekaatd 2K die thel s@lecs ed kar aoke
song. Therefore, when the RUN flag is "0" and the KARACKE flag is "I", the
processi ng-iapeied i odse ] rabotihe stiaps R4 maghiddR45t0 atd Dw dhes@ihAdngo
synchronously execute nusic reproduction and words display in accordance

with the perdfafiedicerslatalk Rio adel. worrlstighed acalfe of tidepsey e84 £dokar aoke
song. Nanely, as for the performance data PK, the timng data PT and the

per f or mancg; eMento PEREGRISEE 16 ddientad def Do et of e @f e sequential ly
read to reproduce nmnusic. As for the words data WK, the timng data W' and

the text gnesdeddaidg Whdecorgded in: thesordese ofodlsphiaye argurseguential ly
read to display words. At this noment, the timng data WI i ndicative of

di splay tidBQiiflE of VAR detbd thidded i1y, dale Hvepgtdatehbe

display of words may be varied in synchronization with music performance.
Pref erabl Vo t Do diihthd Ot Dok Ofadves ds1 4l SOl ey« ) T4k thisoted Al rgystemis

easier than the color wping of character display in ordinary karaoke

machi nes. fQlgs QXAMPLS, SY'cihdi gl ol i og-dechnd ques-ar e preferaply used
KB5 shown in FIG. 16) is automatically prevented from
progressing.

On the other hand, if the RUN flag is found "O"
in step KR41l, the CPU 1 goes to step KR43 to determine
whether the KARAOKE flag is "1". 1If the KARAOKE flag is
found "1", the CPU 1 goes to step KR44; otherwise, the CPU
1 ends this interrupt processing 1.

In step KR44, the CPU 1 sequentially sends text
events to the display circgit 5 (refer to KB5) on the basis
bf the words data to sound a corresponding tone and goes to
sfep KR42. To be more specific, when the RUN flag is "0"
(the melodious ringing tone not reproduced) and the KARAOKE
flag is "1", it indicates that the karaoke mode is on. In
step KR44, the CPU 1 displays words in accordance with the
words data WK of the selected karaoke song. In step KR45,
the CPU 1 reproduces the song in accordance with the
performance data PK of the selected karaoke song.

Therefore, when the RUN flag is "0" and the KARAOKE flag is



as making brighter, as hatching, or as inverting the words to be pronounced
or already pronounced of the words of a song currently displayed. Various
kar aoke nobdes Anot her karaoke node nay be provided in which only words are
di spl ayed wi t hout reproducing nusic. In this case, preferably, the
progression of words display may be controlled by the user. Still another

kar aoke mdea b VA i 1 t r a,

Eer for mangg dgﬁéef %I%g&ép%ﬁg? o#b%flgs]to%gl%&%n %%%1 t{%%%pfﬁff g%@%t??%%png may
e recor as .per nce i nfo n i.s, case,.when _reproducing a

mel odi ous a‘ri;ir?g‘jvi %31 ocﬁli:re&o‘r:ﬁoy S;grb(:; e erlogysr%%eec#e%%tr% I?I%Sojrc e&%%{)?(ggcgﬁgnpart of

bri dge) of son . b reproduced. At the .ti of karaoke reproduction,
an enti reangio??’c‘?r%ﬁc{/md}ééglﬁ&% odbEE O NG T ﬁgei‘é% %%n%ygﬁgaprovi ded
in which only the r dat e recorded. for an entire song. In this
case, in Pﬁe%@ré@’&? Sr%tdadty@ﬁ% %ese(L%t}%rWe ot %ode), only the
wor ds corresponding to the performance data nmay be sequentially displ ayed.
In the words-di spl ay*®™ %y el O WU TR e FtF re¥ sofiy® may be
di splayed on the display in accordance with the user operation, Edit
capabi | i t té8inphéatd RThANS Yyt mMPrERTTE £VSHe BoerFeded 0 f thhe
invention allows the user to execute various

order of performance are sequentially read to reproduce

music. As for the words data WK, the timing data WT and

the text event data WE recorded in the order of display are

sequentially read to display words. At this moment, the

timing data WT indicative of display timing are

synchronized with the timing data PT, so that the display

of words may be varied in synchronization with music

performance. Preferably, the highlighting of words display

in this terminal system is easier than the color wiping of

character display in ordinary karaoke machines. For

example, such highlighting techniques are preferably used

aé making brighter, as hatching, or as inverting the words

to be pronounced or already pronounced of the words of a

song currently displayved.

Various karaoke modes:
Another karaoke mode may be provided in which
only words are displayed without reproducing music. In

this case, preferably, the progression of words display may

be controlled by the user.



information editing operations by use of the switches on the operator
section 12 as described with reference to the information recording/editing
nodul e (U5) shown in FIG 11 and the edit processing (refer to TR5) shown
in FIG 12. The follow ng describes sone specific exanples of the edit
processing. An edit node select switch and various edit switches are
i ncluded in the opersatidrdl sesttiler kKagaodfeemade Fla@ bE) pofowtiled ermi nal system
TS. These switches nay be arranged as the switches dedicated to editing
oper at i onghdch hode exilyt ithg swindshes tmayanie pinderntmech deo ddte ettt sw t ches.
For exanple, every tinme the edit node select switch is operated, edit node
and non- ediat-tnoge am@ynle M taled tHelovgRt: anh doie redisonpaesy tthe nuneric
keys for inputting telephone nunbers may be used to select information to
be editegdeebrael ad bheRFANRIRIS M HI®RN .C key tmde Jmk behsel ected by
anot her key between information selection and paranmeter setting).
Sel ect i onksgt-biang i Blg0 GE 5% 161 iu Ref @i dodhefl Gnidla thele dSmshowe a
flowchart of "selection/setting processing 2" which is another exanple of
the sel ecti,o@/ [ RGeS S Q- 1R N o 12) in
the term %Dg?r&si(/g{o?m%g{&ggo%ﬁ 'nz&{ég d{rﬁiq{fm}grﬁi on. _Oﬁz&st%}ggl\@ar?dl , ﬁ%%e CPU 1
determ ne r.q theedit it ;Qper ator, seefion 12
%eyggtdl&%ed]. t ci:'he r&% %@( ‘?{%tra%\ﬁe %ﬁ%dtu%etl%% T ore &

of the por I'e tel ephone termnal (the termn syste

song may be reproduced.

Yet another karaoke mode may be provided in which
only the words data may be recorded for an entire song. In
this case, in the karaoke reproduction mode ("performance
on" mode), only the words corresponding to the performance
data may be sequentially displayed. In the words-display-
only mode, the words for the entire song may be displayed
on the display in accordance with the user operation.

Edit capabilities:

The terminal system practiced as one embodiment
of the invention allows the user to execute various
information editing operations by use of the switches on
the operator section 12 as described with reference to the
information recording/editing module (US)'shown in FIG. 11
and the edit processing (refer to TR5) shown in}FIG. 12.
The following describes some specific examples of the edit
processing.

An edit mode select switch and various edit

switches are included in the operator section 12 (refer to



has been operated. If the edit node select switch is found operated, the
CPU | goes to step ER12; otherwise, the CPU1l immediately exits this

sel ection/setting processing 2. The edit node select switch is operated to
instruct the start and end of the edit node. Every time this switch is
operated, the settings of an EDIT flag alternate. Wien the EDIT flag is

Tt ??E E?hokh he % ﬂ%ﬂtl;%ygiéﬁsfg1 \%H%Eérgﬁf%%ﬂé% ﬂ%%ly 00" It

i ndi cat es e is o (a non-‘edi de I's ne made

??ggbg figf%;ﬁg ng tﬁ%r %x?§%é% de 1&4%«%%&)%&515%1 o e%éF£the KARACKE

sele F%eh9 s operat e A7 aBke node

is forci ende n_st. ER12 Ual.i rts..the | T f1 and goes

to step E%‘é ef{ﬁsgtlgg Chtehc’enayurﬁ %I egjeet vmje? Hett hd"E ftag is |
"0". If the EDT fl ag |s found "Q" (a non-edjt node is on the CPU 1 goes

to step ER®E Fﬁamﬂﬁﬁt eﬁﬁéyé&ﬁmﬁiQ%%ﬁﬁﬂﬁémﬂﬂﬁ'%Qﬁ?%%ﬂ%%i i +f or mat i on,

endi ng the sel ection/setting proceSS|n 2. If_the EDT is found "I"

(the edit °R688TPS oRfLItt ROICPENY §G¥s G ¢ StxlP ERES.P qWﬁﬂFQékﬁ %g the edit

node by the processing of step ER14, the edit contents stored in a

t enpor ar yPstBerage arRedhienedid maide. Rmhﬁ3ﬂﬂm¢ﬂﬂ9(hﬁy%wﬁQ#e#ﬂEQﬁt%@@rage I n
step ER15, the CPU 1 switches the input node of the nuneric keys on the

oper at or tedebbaAne2 ngnbems magr enals esy steemeli®ato Infirfmrattimntsebect i on”

side. Wen
edited or set edit parameters (the numeric key mode may be

selected by another key between information selection and
parameter setting).

Selection/setting processing 2: ‘

Referring to FIG. 21, there is shown a flowchart
of "selection/setting processing 2" which is another \
example of the selection/setting processing (refer to step
TR4 shown in FIG. 12) in the terminal system according to
the invention. In step ER11l, the CPU 1 determines whether
the edit mode select switch on the operator section 12 of
fhe portable telephone terminal (the terminal system) TS
hés been operated. If the edit mode select switch is found
operated, the CPU 1 goes to step ER12; otherwise, the CPU 1
immediately exits this selection/setting processing 2.

The edit mode select switéh is operated to
instruct the start and end of the edit mode. Every time
this switch is operated, the settings of an EDIT flag
alternate. When the EDIT flag is "1", it indicates that

the edit mode is on; when the EDIT flag is “Of, it



the user specifies, by operating the nuneric keys, the information to be
edited fromanong tinbre information, effect.information, perfornmance data,
and words data for exanple, the specified information is selected. If the
user specifies no information, the CPU 1 sets as the edit information the
tinmbre information or perfornance data of a song set as a nelodi ous ringing
tone. | n Aadicsites EREG thehe@RUMPGS sl &FF d sparan (Fdit esedmplies the start
of the song) of the selected (or set) information on the display 13, ending
t he sel ecbingn/ s@ntliyngngr ocessigay e Editt gir ecdsigieng ForRefxammig, tof FI G 22,
there is shown a flowhart of "edit processing 1" which is an exanpl e of
the edit theotassiokg (moefeerid mrst(dhel RARNOKEN Alrad =G " 11'2) whert hehe t er m nal
system according to the invention. In step ER21, the CPU 1 determ nes

whet her t baikEDmbdd agliest' ¥witdh tihke odellakdd ,aghes Heatiidke hadd hes CPU 1 goes
to step ER22 in which the user selects data to be edited. If the EDIT flag

is found HQrcithe GRdek.i mediately exits this edit processing. In step
ER22, the user operates the data select switch and so on of the operator

section 12 to sequentd aldep mHIENgeHNErEONt aftverdisplayetbon ey dhsel ay 13,
di splaying such data values to be edited as paraneters, nusical notes, and

timngs. LpeRet, shep ER3. the S SRS @eSREY fi Gei@flirtiRperation, in
whi ch the user switches the input node

whether the EDIT flag is "0". If the EDIT flag is found

"0" (a non-edit mode is on), the CPU 1 goes to step ER14 to

write the edited contents over the selected informaﬁion,

ending the selection/setting processing 2. If the EDIT

flag is found "1" (the edit mode is on), the CPU 1 goes to

step ER15. When ending the edit mode by the processing of

step ER14, the edit contents stored in a temporary storage

area in the main RAM 3 can be overwritten for storage.

In step ER15, the CPU 1 switches the input mode
of the numeric keys on the operator section 12 of the
terminal system TS to "information selection" side. When
the user specifies, by operating the numeric keys, the
information to be edited from among timbre information,
effect information, performance data, and words data for
example, the specified information is selected. If the
user specifies no information, the CPU 1 sets as the edit
information the timbre information or performance data of a
song set as a melodious ringing tone. In next step ER16,

the CPU 1 displays a part (for example, the start of the




of the numeric keys for inputting tel ephone nunbers on the operator section
12 from"informati on selection” to "paraneter setting". Here, the user

i nputs new paraneter values, add new data, delete existing data, or
executes other parameter setting operations. In step ER24, the CPU 1 stores
the edited contents in the tenporary area of the main RAM 3 and goes to

t ER25. t t t
witten ovsriahehcimreGarEPal "The' 85y “TRELALYLELR B8 £k BRab TRy T ™

t st ER25, the CPU 1
g\éte(ra\r,wrnI nles%v\h rh&)en? g&ﬁﬂ?&iéﬁgségflggf&fﬁgg%ﬂ\#gl agePs found " i" (the
nmel odi ous ringing t el n r epr odeed) then the CPU1 sets the EDT flag
to "0" in step ERZGOQ%d 23T srtl%p ER27; otherwise (the RUN flag = "0",

t he mel odi ous ri ngi one n g duced the CPU 1_ends the edit
processing 1. In st(r;% Eepyn hﬁ C%Ug %‘g %r‘r?]ﬁ%s AheLARE @ %lBVE |tte t he
edited conten,I | f the ed|t coptents are to be overwrltten t he CPU goes
to step ERSB tHbXeFNETHE I 0 erW??]ilnbsaWa TR LAt tﬁléeeaiiftprocesm ng
1. OGherwise, the CPU 1 imediately ends the edit E‘I[Jocesa ng . If a
request t PEMIS THHRs(TRIFFhgte nEtelli TRADEHROV tHe BHFt Hddellsthercibly

ended. Whether the edited contents nmade so far are to be preserved or not
is |eft tdgerminal system according to the invention. In step ER2I,

the CPU 1 determines whether the EDIT flag is "1". If the
EDIT flag is found "1", the CPU 1 goes to step ER22 in
which the user selects data to be edited. If the EDIT flag
is found "0", the CPU 1 immediately exits this edit
processing.

In step ER22, the user operates the data select
switch and so on of the operator section 12 to sequentially
change the contents displayed on the display 13, displaying
such data values to be edited as parameters, musical notes,
and timings. In next step ER23, the user starts a specific
édit operation, in which the user switches the input mode
of the numeric keys for inputting telephone numbers on the
operator section 12 from "information selection" to
"parameter setting". Here, the user inputs new parameter
values, add new data, delete existing data, or executes
other parameter setting operations.

In step ER24, the CPU 1 stores the edited
contents in the temporary area of the main RAM 3 and goes

to step ER25. It should be noted that the temporary stored




the discretion of the user in step ER28. For exanple, the display 13 shows
a pronpt for overwiting or preservation. 1In this case, a YES/ NO operating
switch on the operator section 12 may be used for the sel ection between
overwiting and preservation. Preferably, while this pronpt is displayed,
the CPU 1 does not start the nelodious ringing tone sounding processing. As

descr i Dedk L 0q! DSy LEREL e R QRESEERTDL! FhET ackfal! Gk aiShaR (ERP) , hen
a request to talk cones durrng “edrt mode (or ofhef modes , theicon
indicative_.that the request_to talk has cone_is.shown on the display 13. In
this case?faP?%l%ngu@og?hgiHBW?XEE’nﬁglﬁeoﬁﬁﬁgr%gﬁﬁg mﬁﬁé%&ad of showi ng
the icon. Fbmeve%, t he sogﬂding.ga% startle the user, so that it is

pr ef er abl ¢ FRt ! HRE T1i§ePLt PRESrequest to talk by icon. It should be
noted that the edit_node not _only _can_edit alrgﬁg§§stored i nformation but

al so can newy credteShRB ERore” Fhfol-RHt toftesh St PRBrESnf&emat i on
effect information, apd words data. Voice conpgsing capability: In the
term nal BYSt&hfactdrding t b ohB® BHBoditABntSof °ERE i AventPsn, nusic
information can be created fromthe voice inputted in the termnal system
as ment i BAkAdhUE helRgiRg EQBApPeing rABTaAdEsERA! i c tE6RpESLNGTUcdpability in
the other processing (refer to FIG 13, step TR6). The foll ow ng descri bes
t he voi cesebspblengPIT flag to "0" in step ER26 and goes to step

ER27; otherwise (the RUN flag = "0", the melodious ringing

tone not being reproduced), the CPU 1 ends the edit

processing 1. In step ER27, the CPU 1 determines whether

to overwrite the edited contents. If the edit contents are

to be overwritten, the CPU goes to step ER28 to execute the

overwriting and then ends the edit processing 1.

Otherwise, the CPU 1 immedliately ends the edit processing

1.

If a request to talk comes during the edit mode,

the edit mode is forcibly ended. Whether the edited

contents made so far are to be preserved or not is left to

the discretion of the user in step ER28. For example, the

display 13 shows a prompt for overwriting or preservation.

In this case, a YES/NO operating switch on the operator

section 12 may be used for the selection between

overwriting and preservation. Preferably, while this

prompt is displayed, the CPU 1 does not start the melodious

ringing tone sounding processing.



capability. Referring to FIG 23, there is showmn a functional block diagram
illustrating the voice conposing capability of the term nal system
according to one enbodinent of the invention. The processing for realizing

t he voi ce conposing capability illustrated by this functional block diagram
is basically executed as instructed by the main CPU 1. This processing may

alternatively be exggu t t di C 1] e Lke the
CPU 31 of the sound?%g%%%ﬁ?¥8f¥§ﬁﬁgﬁl§%§A$%€§¥g%aé¥?c%é¥%%%ui g%%%?% CAl
conprises. .a m.crophone i np | o CAll for_ capturi,ng.a voice (or.a singing
voice) i ﬁﬁuﬁ[gd B et %Rérzgphgﬁ‘ee“lf GRS SR SRR AT BT abl e

t el ephone termnnal (the rm nal. syst TS (refeyr. to FI 1 nd a talk
voi ce inpﬁblﬁl 5‘8%6&:&?5 P%Se&:aﬂ‘togﬁsﬁg ecg?et a9 dinéif;‘w(aa{us‘f%g' %v *%e of the
other party on the tel ephone) received through the receiver/transmtter 6,
capt ur i ngTeABCRtcLBpABAE PRSUCE ¢ SRMRe Fal®s hifiPLabite: aslB data
source. An_ input selector nodul e CA2 sel ects between the m crophone input
voi ce andtPAE £3FR ‘i ApTEPOiC& Sad {9 "Fatte ™% B\itc TR} HRPWR®r oper at es
the nuneric key for input telephone nunbers on the operator section 12. An
AID conveéPEitRgInBduB8 OFASR I diPe CO T -he HOYETEE ofthe FRULEHRF Y i nput voi ce

fromanalog to digital. A noise |level setting nodule CA4 sets the |evel
startle The user, so that it is preferable to inform the

user of the request to talk by icon.

It should be noted that the edit mode not only
can edit already stored information but also can newly
create and store information such as timbre information,
effect information, and words data.

Voice composing capability:

In the terminal system according to one
embodiment of the invention, music information can be
created from the voice inputted in the terminal system as
mentioned as the first example of the automatic composing
éapability in the other processing (refer to FIG. 13, step
TRG). The following desdribes the voice composing
capability. Referring to FIG. 23, there is shown a
functional block diagram illustrating the voice composing
capability of the terminal system according to one
embodiment of the invention. The processing for realizing
the voice composing capability illustrated by this
functional block diagram is basically executed as

instructed by the main CPU 1. This processing may




of a noise included in the data source voice supplied from the input nodul e
CAl by neans of the follow ng processing: (1) A pronpt for waiting before
input is shown on the display 13 for exanple, asking the user to wait a
predeterm ned duration of tinme before inputting his or her voice into the
m crophone or inputting the talk voice. During this wait tinme (soundless
time), thelseundtivedt &¢ iaxadvdadpn thed (R iof ddteciathdEngoi se (the
noi se detection capability). (2) The maxi num | evel of the detected noise is
set as a cooitvellevellikiehdhraXiBFudingisdHeevsaunditnege auttinlexcapabi lity).
When t he above-nenti oned processing has been conpleted, the noise |evel
setting netowe CA4Fdldows.a pronpt for input on the display 13 for exanple,
asking the wuser for inputting his or her voice through the m crophone or
inputting the talk wa depuk meidd e aideldoanpmindld e GAxrasi@iesitipet voi ce
i nformati on bel ow t he maxi mum noi se | evel set by the noise |evel setting
nodul e CA%1bramcirhe datra capouurcierd nrputoivel gexcanweirdeichg ntai <k gi t al f or mat
by the AAD converting nodule CA3. I A pitch detecting nodule CA6 extracts a
pitch sequeneeedr oihe hroinserdgiheined ldat(aeFeilr ae iFm@It .1 )Thes @héch
sequence is extracted by frequency analysis for exanple. In addition, in
order to peedwe®lkheclieptodfe Hoth@mmmt i(@hd adignirRaordeten f Weneratépn of
pl ural sounds

to FIG. 1) and a talk voice input block CAl2 for capturing

a talk voice (a singing voice of the other party on the
telephone) received through the receiver/transmitter 6,
capturing the microphone input voice or the talk input
voice as a data source.

An input selector module CA2 selects between the
microphone input voice and the talk input voice as the data
source when the user operates the numeric key for input
telephone numbers on the operator section 12. An A/D
converting module CA3 converts the format of a data source
input voice from analog to digital.

A noise level ;etting module CA4 sets the level
of a nolse included in the data source voice supplied from
the input module CAl by means of the following processing:
(1) A prompt for waiting before input is shown on the
display 13 for example, asking the user to wait a
predetermined duration of time before inputting his or her
voice into the microphone or inputting the talk voice.

During this wait time (soundless time), the sound inputted



within a predetermned tine is recogni zed, the sounds follow ng the

begi nning sound are all deleted. To be nore specific, a shortest sound
provi des a predeterm ned duration (for exanple, an eighth note) and the
sounds shorter than this predetermined duration are all deleted. |If the
pitch sequence is found not reaching a predetermned interval, it is
preferable to arrange a transposing capability for totally transposing the
det ect ed pint dh&sdduie MeP1t® thed ot @ras mlsat el noseeh a

transposi ng capability can automatically convert a |low interval input sound
into an i tedractiica e@pahitiey] nput  sounds beconmes avail able as a nel odi ous
ringing tone. A data creating nodul e CA7 converts the pitch sequence

det ect ed Wy )t Fhepinachimet ebgvay odule @AGedted ndiee i 1 osabtasna
corresponding to own nodel format A and stores the resultant information in
the mai n RANgk dreddie (tSotinthseimim abo RAM Bbre AUt OtTed | CecODPSi Ng capability
1: In the system according to one enbodi nent of the invention, an automatic
conposi ng capakilitdy) can be realized as described with reference to the
newly creating nodule (P3 shown in FIG 10) on the personal conputer PC

side. Referring to Rian 2the tdedee ifestiwed grbtedd ONad hdd askedli agr am
illustrating the voice conposing capability a ccording to one enbodi nent of

the i nventdgppieithas, pcassidy foFe ed i Zidy dts BUt@Bt 4 Kow®POsi ng
capability
prompt for input on the display 13 for example, asking the
user for inputting his or her voice through the microphone
or inputting the talk voice. A noise canceling module CAS5
deletes the voice information below the maximum noise level
set by the noise level setting module CA4 from the data
source input voice converted into digital format by the A/D
converting module CA3. |
A pitch detecting module CA6 extracts a pitch
sequence from the noilse-deleted data source input. The
pltch sequence is extracted by frequency analysis for
éxample. In addition, in order to reduce the size of
information to be recorded, if generation of plural sounds
within a predetermined timé is recognized, the sounds
following the beginning sound are all deleted. To be more
specific, a shortest sound provides a predetermined
duration (for examplé, an eighth note) and the sounds
shorter than this predetermined duration are all deleted.

If the pitch sequence is found not reaching a predetermined

interval, it is preferable to arrange a transposing



shown in this functional block diagramis basically executed by the
personal conputer termnal PC (P3 shown in FIG 10). It wll be apparent
that this automatic conposing capability may be installed on the term nal
system TS. A manual input nodule CB1 allows the user to input (or create)
music information in the foll ow ng manner by use of a conventional sequencer

(or a persepabicarpuirer HIRHING arsegieicery they exagdest fil)cHd nputting
music information by playing the electronic nusical instrunent connected to

t he sequeregiiencd) ugr &at ithg Pide Hdthomed iR dayrdinputdudiy snumer al s for
exanpl e by use of a keyboard and/or a nouse connected to the personal

conput er Ft%%ﬂ%%@'sﬁ@ Ry pa@AkiinG, dart hertddRii calare)ibRdthe displ ay device
connected to the PC. (3) Creating the nusic information for one piece of

nusi ¢ by ;6QuRkANY 1E91E‘thﬁ:also@n%e_§1t® B GRATRT Par aihlr&hs't%edqrgguﬂ pattern
data). On the other hand, in an automatic conposing nodule CDZ, the user

I nputs paghiaksdakdoh@ls 8681 adMsht 1l ke LYMASed, +HiesS 1 nput is nmade
by actually playlng t he electronlc musi cal instrunment or by use of the

di splay screen of the pels atSyP ufeerdﬂp]ﬂ@onﬁgrtsﬂtq{eaeplmcq.pes of

partial nusic data (pattern data) may be prepared 1 n the personal conputer

termnal BCfan sel@tbit@a the Rl 1t RQYNG MHfe Alderdnputting the

parti al
the information corresponding to own model format A and

stores the resultant information in the main RAM 4 or the
sound control RAM- 35.

Automatic composing capability 1:

In the system according to one embodiment of the
invention, an automatic composing capability can be
realized as described with reference to the newly creating
module (P3 shown in FIG. 10) on the personal computer PC
side. Referring to FIG. 24, there is shown a functional
block diagram illustrating the voice composing capability
dccording to one embodiment of the invention. The
pfocessing for realizing the automatic composing capability
shown in this functional block diagram is basiéally
executed by the personal computer terminal PC (P3 shown in
FIG. 10). It will be apparent that this automatic
composing capability may be installed on the terminal
system TS.

A manual input module CB1 allows the user to

input (or create) music information in the following manner



nmusi ¢ data as described above, the nusic information for one piece of nusic
is automatically created by use of a known automatic music creating

techni que. The nusic information created by the manual input nodule CBl or
the automatic conmposing nmodule CB2 or the nusic information stored in the
personal conputer termnal PCis inputted in a nmusic analysis nodul e CB3.

The nusic gpalysi o mpdub 31808ty ¢equbhECENPUL 60pUSh A NEARERKIGN 1

order to divide the nmusic rntformation~for one prece o musli C nusi cal

sections such.as an_intro i gn_par fill-in part, a main part, and an
endi ng par aY%?ge%aﬁ%ggén%ggic?Pgn?ﬁémﬁgﬁuIe C24 divides the music

infornatiog Lnio p%gral gieces.o sec LonaL in ornatigg on, t@e basi s of the
anal ysi s r &5l {PBPEUFEEd™ B Che FOEPE L8RPy sPLa¥LREl &RerSsleK Ll %n

sel ecting nodul e. CB5 autonmtically selects one of the plural pieces of
sectional MPRtCrhatPORTPBEIsECRERCERE| b8i bhe FRAYPRGSTone or BGM For this
selection, the plural pieces of sectional information may be di splayed on
the screen{td aFPoltPRe™ 8sEr 1R6OFPetEA™t BYedBRUHFERE BHGTRAFafBasis. In a
track selecting. nmodule CB6, if a selection piece of sectional information

i s made upeBRTBLerRY ¥FacRE a(bpypartd) anfhernanbersef CPRBEEtEAads i s
narrowed down to a mninmum For exanple, if there are plural parts which
are pl ayedthf ReEseRahr CPPRBERr 6AF}1BAE Bf PHeAPP5ingedt thReilPRUdrmation

about the other being del eted.
screen on the display device connected to the PC.

(3) Creating the music information for one piece of music
by coupling plural pieces of prepared partial music data
(pattern data).

On the other hand, in an automatic composing
module CD2, the user inputs partial data for a piece of
music to be composed. This input is made by acﬁually
playing the electronic musical instrument or by use of the
display screen of the personal computer terminal PC.

Plural pieces of partial mﬁsic data (pattern data) may be
brepared in the personal computer terminal PC for selecting
the data for composing music. After inputting the partial
music data as described above, the music information for
one piece of music is automatically created by use of a
known automatic music creating technique.

The music information created by the manual input
module CB1l or the automatic composing module CB2 or the
music information stored in the personal computer terminal

PC is inputted in a music analysis module CB3. The music




In d repetition correcting nodule CB7, if a certain piece of sectional
information conpleted with the processing operations up to and incl uding
the track selecting processing (CB6) is reproduced repeatedly, a tone at
the start of that section or a tone at the end of the section (or a tone in
proximty) is corrected so that the tone at the start of the section and

t he tone ahallfeienthodhulichebse cinally zarse dHenkiehusuteet Musid asitormabion
information recording nodule CB8 stores the created sectional information

into the shobagerarea diFAMe athd htiiey SoFIrmaeampUtRIr tEidigrdcLGand
outputs it to the information conpressing nodule P4 shown in FIG 10.

Aut omat i Cp@is@at 11 PnuBiT0 drlct i(Hd QRN Gs GANPEIMAUBIOCAS SIS ; 4n a
system practiced as one enbodi nent of the invention, the term nal systemTS

or persongl; 1§0ARULRM-t ! @ MR p%gﬁa&@taqmri(ﬁaﬂq bt Bishgppata. This
al l ows automatic conposing capabilities to be realized as described in

other processing inat3 QM niad JBNY il Givikes SEHRP WifB)e Or in new
creation processing in the PC termnal (FIG 10: newly creating nodul e P3;

FIG 14 ih%%rm%%i)d Filncéo éﬁdr%la r#e%w%rft s%%}{?h%%élcalr{)ﬁ/ogﬂ%ﬁi%r[ atg ng a

met hod of "automatical I'y creating Sic data | e pota erm na

appar at us _practi ced e e di.nent. of. .the _i.nv i.on.. This .nethod all ows
nmusi ¢ dat éggdg’&sel& toéopl}csgle%r an& g’fselrseﬁ(?esgllécurcﬁﬁogsl%aet%nnt@gp%ehreesm B be

aUtonatIC%£g¥y%E%a%% ule CB3. A section selecting module CBS5

automatically selects one of the plural pieces of sectional
information for use as a melodioué ringing tone or QGM,

For this selection, the plural pieces of sectional
information may be displayed on the screen to allow the
user to listen to each piece on a trial basis.

In a track selecting module CB6, if a selection
piece of sectional information is made up of plural tracks
(or parts), the number of these tracks is narrowed down to
a minimum. For example, if there are plural parts which
ére played in a similar timbre, only one of them is used,
the information about the other being deleted.

In a repetition qorrecting module CB7, if a
certain piece of sectional information completed with the
processing operations up to and including the track
selecting processing (CB6) is reproduced repeatedly, a tone
at the start of that section or a tone at the end of the
section (or a tone in proximity) is corrected so that the

tone at the start of the section and the tone at the end of

-89~



in the potable term nal system TS. The automatic creation processing of

musi ¢ data (automatic conposing processing) as shown in the processing flow
is executed in the termnal system TS, but it nay be executed in the
personal conputer termnal PC, or it can be applied to the automatic
conposi ng nodule CB2 shown in FIG 24. In the method, shown in FIG 25, for

automati calhy &E&aldMN0aP¥sSi enrlabasadaphed.t OrLHsely, PE&T eheBess LBt he
potable term nal system TS, plural kinds of melody creating data and code

progr essi ”Beé’@s?@l@éemoc@ﬁﬁét@B@asié‘feEaEHeféﬁééﬂgdoéee‘é%ﬁa&“ the main ROM 2
or main RAM 3. The nel ody creating data and chord progress data nay be

recei ved IO, 261 VeR: BT U8R bearLeceh ARy bEADRHT pLetofasor, from an

ext er nal eVICG roug t he conmuni Cation I ace

dounl oaced, {1601 e, g aEhabl e, 3 5l 7€ gecegdmg SRILUILA AT ough  the

connectlng CI cordlng e au onmati c crea |on processi ng of

musi ¢ data air.of nelo dat nd,chord progress data is
sel ected (?omplg?sasnjﬁ?% a?élrlg%dgn) gYTLlr om f‘ﬁeﬁlgrurgr ki nds of nel ody creating

data and chord progr data for the feeli sele b user. On the
basis of these dat aZE gnlﬁa c%o?ﬁ?%él?% 8§erpug?’8f g? g§U¥ﬂW§| ¢Cdata are so
nodi fied that a nelody is aut o$rat| cally created. The process to

aut omat i caf TP LT EAY PCPTREE 81 *nusic such as a nmelody is disclosed in

detail in a patent lication
P %BP a system practiced as one embodiment of the

invention, the terminal system TS or personal computer
terminal PC can automatically create music data. This
allows automatic composing capabilities to be realized as
described in other processing in its own TS terminal (FIG.
12: step TR6), or in new creation processing in the PC
terminal (FIG. 10: newly cfeating module P3; FIG. 14: step
PR3). FIG. 25 is a flowchart schematically illustrating a
method of automatically creating music data in the potable
terminal apparatus practiced as one embodiment of the
invention. This method allows music data adapted to user
pfeferences such as atmospheres to be automatically created
in the potable terminal system TS. The automatic creation
processing of music data (automatic composing processing)
as shown in the processing flow is executed in the terminal
system TS, but it may be executed in the personal computer
terminal PC, or it can be applied to the automatic

composing module CB2 shown in FIG. 24.



(Japanese patent application No. 11-019625) filed by the sane applicant as
that of this application, so the following gives only an outline of the
process. Expressions of feelings of nusic can include "fresh," "soft,"

"l onely," "sexy,ff and so on. Each feeling corresponds to plural kinds of
mel ody creating data and chord progress data. From anong the plural kinds of

t hese data corresponding methba,f eabivAgisekFect eds,arpirece of mel ody
creating data and a piece of chord progress data are selected at random

respecti veh¥omhtishouydcbeanohgdmhiBat asatapgakbkeapabr uebrmel ody creating
data and chord progross data may correspond to each feeling. The nel ody

creating pfatareRBetsinotnehybhaLbeEeabi-Rgndat ayadmPirschpgheahi Rgndata. The
rhyt hm creating data include data pieces indicative of Phe nunber of notes

(hi gh, nvgfrﬂ&fod§0&&59tiﬂgnﬁsE£,ahxpesdgfpkggﬁesgﬁﬁgp59§sng%eof

syncopation, the “nunber of bars and a perrod~configtration. The pitch

creating ggéétgygaugsrdégehpkgg§§ngngkcaagxs oL 2h2R§PhLUREM pange of audio

frequenci and pitch variations at a predetermned Interval. The chord

progress fafa ?Aﬁr§. t?ggehelga agk@ﬁ%?ﬁggﬁthf?Lﬁec8598r§%§ggﬂs%f chords

for a piece of nusic or exanpl ars Upon au IC creation of

musi c, nelLo creatin ata.a chord proagress.data are read out in the
first ste%aﬁ%o?aYhéepggggﬁgﬁﬁg@ngmﬁé o§ﬁr?ﬁrpﬁé_%§§9u uggeplural ki nds of

r n r icons,indi iV f feelin f i .
words a dégceiggr?tragsﬁg%%e% 8, o%efro Sag egggrﬁal device through

the communication interface 10, or it may be downloaded
from the detachable small-size recording medium 19 through
the connecting circuit 9.

According to the automatic creation processing of
music data, a pair of melody creating data and chord
progress data is selected (for example at random) from the
plural kinds of melody creating data and chord progress
data for the feeling selected by the user. On the basis of
.these data, and according to user preferences, music data
dre so modified that a melody is automatically created.

The process to automatically create a pilece of music suqh
as a melody is disclosed in detail in a batent application
(Japanese patent application No. 11-019625) f£iled by the
same applicant as that of this application, so the
following gives only an outline of the process.

Expressions of feelings of music can include
“fresh,"” “soft,"” "“lonely,” "“sexy," and so on. Each feeling

corresponds to plural kinds of melody creating data and



are displayed on the display 13 for exanple in response to wuser's
operations (see a mddle colum in FIG 26 that shows an exanple of a
di splay screen for setting paraneters associated with automatic
conposition). Wen the user selects his or her favorite feeling on the
operator section 12, a selected pair of nelody creating data and chord

progress c@%&d HESFE Mt gatd, tmer&ﬁxglméﬁgptﬂgplﬁﬁéﬁhmﬂal&aoér [ epeseal ed on

t he basis the nelody creating data read out Tn step CC e nore
speci fi ¢, ddud hp.dalspdidt 8 Ia&ie"éééifaggsefgwéddagagl& at {ogef i ne
positions at mhl notes exist) for a notif conposed o ars (e.g.
the top or, S t h ating
data i ncl GG é! ﬁ?i?a%$§g?¥ﬁ% a%gergﬁdggﬁ%é ﬁ% %Pgs &5@ %E%Dt f

created and th ove nment i oned dat ie es :
conflgurafi&n gﬁ?g r y'%‘rf‘lmdata%‘%eélt Vef g? %% %éhE% ?tﬁaeahaFn
creating rhyth a t hod naﬁogg used in which

P
period marks™® Sre 50 & a%ﬁeé%‘“eﬁ %@ﬁ?o bear?n%n?he sanepﬁﬁ?ﬁeare nmade

denti cal rhythm t di I'n_t hi t hod, d
beari g s A o S HHe T GUTT AT LISy L BaY  SEFBF Bampl e, i n

the first half) to  corresponding perjods. Creation of notif rhythmdata is
started|rga?%éﬁ5ﬁ§§§(9?nﬁh¥ﬁnwnp a%ﬁ%ﬂé@%?%r%?%eﬂlgﬁﬁtEﬁe%ElPﬁe oper at or

section 12 (mhlch may be a dedicated switch or a
data. The rhythm creating data include data pieces

indicative of the number of notes (high, moderate, low in
number), types of time, the presence of syncopation, the
ﬁumber of bars and a period configuration. The pitch
creating data include data pieces indicative of an absolute
range of audio frequencies, and pitch variations at a
predeterminea interval. The chord progress data store
therein data indicative of the progression of chords for a
pliece of music (for example, for 32 bars).

Upon automatic creation of music, melody creating
data and chord progress data are read out in the first step
CCl of the processing flow shown in FIG. 25. Thus, plural
kinds of words and/or icons.indicative of feelings of music
are displayed on the display 13 for example in response to
user’'s operations (see a middle column‘in FIG. 26 that
shows an example of a display screen for setting parameters
associated with automatic composition). When the user

selects his or her favorite feeling on the operator section




swi tch commonly used for other functions). In creating a notif, a rhythm
pattern adapted to the rhythmcreating data is typically selected froma
nunber of rhythm patterns (striking point patterns) prestored. \Wen there
are two or nore rhythm patterns adapted to the rhythmcreating data, any
one can be selected at random or a rhythmpattern may be selected in
consi der atlizon 20fsdihe tadi e ierdf onebdeattdgsirgf Qety esnd Sglestdi ed
separately. Further, the notif rhythmdata are not necessarily created

aut onat i cyldagrdsdy ®XABlL rdde owtser may directly enter rhythmdata on the
operator section 12, or edit the rhythm data automatically created.

Alternatively, as dilstuseethabovese R A9t e ARAUBN Gt £XdFactedafL@ma Voi ce
i nput fromthe mcrophone or a voice input during talking may be used as

rhythm data,. Thenls idk SheP G asi Gt Gantastd X9 Ak nis <aLs eegected

fromall the striking points of the rhythm data created. The term _
"significant 3l RiKING RN MTBARS naTURiCAl h dJRAULAN 8L 44 ngypoi nts in

all striking points of a nelody.” As an exanple, on-beats, that Ts, the

first  and i doeal Sildh CAB haro Ot ShTd K ngupQNLS, fIsarc her ) st and

third beat's are detected as significant striking points. The other striking
EER L ML R e h8
nei ghbor h%%%tsst roifkitri‘% I?nQJsr}EcS)’ oarpdck{ehecyaéw oq:e tq’leet %ﬁ%m creating
data included in the melody creating data read out. Then,
from the motif created and the above-mentioned data»pieces
such as the period configuration data, rhythm data for a
piece of music are created. In creating rhythm data for a
piece of music, a method may be used in which period marks
are so reflected that peripds bearing the same mark are
made identical in rhythm to corresponding periods. In this
method, periods bearing similar marks are made identical in
rhythm in part (for example, in the first half) to
éorresponding periods.

Creation of motif rhythm data is started in
response to operation of a predetermined switch on the
operator section 12 (which may be a dedicated switch or a
switch commonly used for other functions). In creating a
motif, a rhythm pattern adapted to the rhythm creating data

is typically selected from a number of rhythm patterns

(striking point patterns) prestored.



according to other conditions. On the other hand, in step CC4, skeletal
tones of the notif conposed of a few bars are created on the basis of the
nmel ody creating data and chord progress data. Then, skeletal tones for a

pi ece of nusic are created by referring to the skeletal tones of the notif
and the nusic configuration data. The skeletal tones of the notif are

sel ected at random gscheith@ ehid GYPUIEMoAONES, Ny I NG cHifLhes that neet
requi renents for the above-nentioned range of audio frequencies and pitch

variation VRL, hirsny%gllrr{s Q1 ;i e idy rried out at
randony i tgdaﬁ"géﬁf gl[jl gwtea predet grrlr% nel r trﬁ%t.éll ;agéfgc{)déc&%?t%ée skel etal tones
created i I i ignific i Kl ok N

detocted PaibPRsdcet BRRERRE, BT, il PRy B AR P
insignificant .striki.n [ between the . significant striking points. To be
nor e specf:fjflé,lagrf}i]lg‘%@% %%Inr%%lesgg\%g’eofmeé\e)%i nﬁéer?étj&gsr or" agecrg?%éspondi ng
chord tone is_.assigned_at randomtq.the insignificant strikin oi nt .
However, tRCS*44S] g%r‘?gﬁfaitéalﬁo't rr?élgé’cglseérr'i & Oﬁlefg rq“éfuﬁ%“ht afta%oao% it may
follow a %gdet erm ned.rul e, l%pﬁ f.ormgt.i.on of t skel etal tones for a
pi ece of i PeGRTS AR YpiTER W Ae iRl Yoand ¥ 1S $oi M peri od
marks are reflected in the sane nmanner as in the process of the

above- nent'S6ReBAY nJRFCo FaEndET VS Hedaidr 8 1 iR tBarisittoe same

mark are nmade identical in pitch to-
2, or edit the rhythm data automatically created.

Alternatively, as discussed above, a note sequence
extracted from a voice input from the microphone or a voice
input during talking may be used as rhythm data.

Then, in step CC3, significant striking points
are detected from all the striking points of the rhythm
data created. The term "significant étriking point” means
musically important striking points in all striking points
of a melody. As an example, on-beats, that is, the first
and third beats in each bar, or striking points near the
first and third beats are detected as significant striking
points° The other striking points are detected as
insignificant striking points. However, the significant
striking points are not limited to the on-beats or the
neighborhood striking points, and they may be detected
according to other conditions.

On the other hand, in step CC4, skeletal tones of
the motif composed of a few bars are created on the basis

of the melody creating data and chord progress data. Then,



correspondi ng periods, while periods with simlar marks are nmade identical
in pitch in part (for exanple, in the fist half) to correspondi ng peri ods.
The nusic data thus created are automatically corrected in step CC7
according to a nusical rule separately stored so that created tones are not
sounded wunnaturally. Then, the nusic data are stored in the main RAM 3 in
step CCS, sl dteel audosmt for conpbscaigoProcessiage ¢segbe@dbylt shoul d be
noted that the user nmay use the operator section 12 to nodify the pitches
of the signidichng 56 rike ngk@Detas Boit@sBd T Ciathd Ymer EAt £6ld aridé ofustbe
pitches of the insignificant striking points. Portions in which pitches can

be nodi fi esbri@ygbeathen n@iid. parte ofkeldea Wod e SUSE CenhEUREPEE ab8 the above
descri ption, pltches are given throughout the nusic after the rhythm data

for the whol g USH Call Cakd SRt &8, O g P ERESc Qhpdhen t "PEAE s By PRI ven
after the rhythmdata of the notif are createdp In this case, ?er t he

rhythm dat&@héé‘%hé@'rﬁ@éﬁt NG PO L4 ROSt OF £4heL ISL G AL em&ﬁ@ﬁ&?&'d pitches are
given to the following portions. In addition, the above-nentioned method of

aut omat | oAl ST eal g sk Bl ards 100 CEEALE OILYLLDGs ol BdYepaE DU

acconpani ment” parts nmay be a tomatic create or ~exanpl e ur’al ki nds

of - accompaf| {Inle 1 &L AL NGs Rt r(é&é&s&ﬂif Cat¥d& S8t 3t tPQrEdc?m; it

may follow a predetermined rule.

In step CC5, the skeletal tones created in step
CC4 are assigned to‘the significant striking points
detected in step CC3. Then, in step CC6, a pitch is
assigned to the insignificant striking point between the
significant striking points. To be more specific, a pitch
on a scale of available notes for a corresponding chord
tone is assigned at random to the insignificant striking
point. However, this assignment is not necessarily carried
out at random; it may follow a predetermined rule. Upon
formation of the skeletal tones for a piece of music and
the pitch of the insignificant striking point, period marks
are reflected in the same manner as in the process of the
above-mentioned rhythm creation. In other words, periods
bearing the same mark are made identical in pitch to
corresponding periods, while periods with similar marks are
made identical in pitch in part (for example, in the fist

half) to corresponding periods.



performance data for one or nore bars created in one or nore parts al ong
predeterm ned chord types) are prestored in the main ROM 2 or main RAM 3.
Then, acconpani nent data sel ected by the user on the operator section 12, or
made correspondent to a nusic style selected at random are read out and
nodi fied on the basis of the chord progress data so that pitch data

| nol uded in the accompanident data mBhENordhecshord papGhEEScARlg. The

above-nenti oned operations are repeated for a piece of nusic (for exanple,

for 32 b(aﬁro})dr_‘eé&u%%a}_rg épé,\?a@@?na)@ag)g&fﬁ%gﬁEg.mggpég§g#,g,ﬂé of nusi cal

styles in ane, ural, tropi ancea and so on (see
the right colum inh_ Fl 26) t Lon and acco ni. nen art
assi gnnent%egfarlr%tn%f%n%%l%‘gn%ogw {lﬁegf%gg% ig%?e%saﬁ%srgggbgaunégaone of

aut omati ¢ _conposi capahi liti (FIG 12: "ot her rocessing"” in.step TR6),
Che ter m AL TERITe chehut BRAUTOSHPy SRFRaTEe bk PEPimpte Rt BRH | on
fitting the_ performance_ informatjon already, created and stored. FIG 27 is
2 schemat T | bvhell TRAGFal NG 57 Bt HOBe b © Ao BRAT L B8 PYOTBEPANAg chor ds
(the progression of chords) fitting the nusic data (chord detection
processi ng)® e%ut ed in the portable term nal apparatus practiced as one
enbodi nent of the invention. FIG 28 is a schematic flowhart explaining a
"met hod of assi gni ngt aceeriphthi entotedrtRati the ngsedIBay Waeathe the nel ody

data (acconpani nment
operator section 12 to modify the pitches of the

significant striking points automatically created and/or
the pitches of the insignificant striking points. Portions
in which pitches can be modified may be the motif part or
the whole music. Further, in the above description,
pitches are given throughout the music after the rhythm
data for the whole music are created, but pitches of the
motif may be given after the rhythm data of the motif are
created. In this case, after the rhythm data of the
following portions of the music are created, pitches are
given to the following portions.

In addition, the above-mentioned method of
automatically creating music data is to create only the
melody part, but accompaniment parts may be automatically
created. For example, plural kinds of accompaniment
creating data (also called “"style data” that are
performance data for one or more bars created in one or
more parts along predetermined chord types) are prestored

in the main ROM 2 or main RAM 3. Then, accompaniment data



part assigning processing)" executed in the portable term nal apparatus
practiced as one enbodi nent of the invention. The chords (the progression
of chords) decided in the chord detection processing of FIG 27 can be used
for automatic assignnment of acconpani nents executed in the acconpani nent
part- assigning processing. In the chord detection processing of FIG 27,

mel ody datalaseedi viydetei nsetrepnCbhei nperaeokri sastacaolrdi g mtagea
predeterm ned rule. One section divided here is a section in which a chord
is consi depedespbhiistouso Fhauspredeyeenssedctylicafbyabdoimhareneddmt
divides the nelody data into constant sections for exanple by bar.

Al ternatiygtyantihfobtlFecABYnbentheagne bRathanshyzaspirbereaisr argeMyy and
order of the nelody data to detect a range of one section in which a chord

s COﬂSldEﬁse ﬁ?@Eh”HQ%E §9claaeholq'%h@ea588m5§£9ﬁxn@ahﬁt%tn&nﬁﬂpetected
p05|t|ons n t hese cases, p ural rules may be used at the sane tine. In

Step CP2. :RcN3LIRAY Lane.Ls dekact efylnagach IEkodyoseatlon dided. The

detection O y tone 1s carried out ana e arrangenent

and order Qé rEBSa@%'OQX dgtgl%%edgke&hg ep?%gﬁth%%mbinélo |d%red to be a

har mony t3ne TR-each secti on in y (S analyzed to
n_the nu

detect a §e¥ For exa e, Tt Q ng ;L8 et we e AU

appear anc 3 8? ggcﬁ nge Hangcc ngﬁ Eag?r?ﬁhlcﬁxﬁﬁﬁ beé §'nﬁﬁ§ t he nunber
of tone namPs,;OL+Lh8sVehuT.aL *8ERaHN® PR P! Us.LEg Long length)
“*danceable,” and so on (see the right column in FIG. 26).

Chord detectionland accompaniment part
assignment:

In one embodiment of the invention, as described
as one of automatic composing capabilities (FIG. 12: “"other
processing” in step TR6), the terminal system TS can
automatically create performance information fitting the
performance information already created and stored. FIG.
27 is a schematic flowchart explaining a "“"method of
éutomatically deciding chords (the progression of chords)
fitting the music data (chord detection processing)”
executed in the portable terminal apparatus practiced as

"one embodiment of the invention. FIG. 28 is a schematic
flowchart explaining a "method of assigning accompaniment
parts fitting melody data to the melody data (acdompaniment
part assigning processing)” executed in the portable

terminal apparatus practiced as one embodiment of the

invention. The chords (the progression of chords) decided



and a scale tone of each key. As a result, a key the nmatching degree of
which is the highest is detected as the key of the nelody. Then, in step
CD4, on the basis of the detected harnony tone and the detected key,

mat ching is made with chords or the progression of chords for every two or
nore consecutive sections of the nelody, or for every section. To be nore

specific, ;th rogyr i of. chor | 4 I nd, 4 cutlye sections

(for exanﬁ%e?r?bgg¥§$iF%gxéﬁjéﬁﬂégééﬁqg%ég #E]i ngﬁigg%Qg%%Hyééé in a

dat abase. _Then the;c har nmony tones odft ected in thetrsconsecutige. sections are
p

conpar ed With FoAEHeRt FTHeE ! FOFELEIIC S Hord T ntEht et ect ed
key. At first, the chords in progress over four sections are conpared with
the har moRYIRELIMERT, A% {#S ThLTI4eS ' Mor d mat ches a harnony tone,
the matching is decided. If there is no cord matched, the nunber of
sections is reduced o i ¥t tdORCtig RARSIRIS 1% ¢ dgk®ss2 bver three
sections are conpared with harnony tones in the three sections. If there is
no chord MELEREd 4842 R tHrEd skt siHeP MRchHiNY ise e T Fceebisedti ons.
If no chord matched yet, individual harnony conponent tones are conpared
wi th chor & @nR?QQﬁﬁqnW%HQQ(ﬂﬂ*Q}th?QnﬂQQﬁ%R? Qk¥ﬂ4§9(ﬁemﬁﬂ%% #s the
hi ghest is decided. In step CD5, as a result of the matching processing, a
progr essi eecdfioghdimdsvhgicha & grard Hes ranaHidey e dempreeliofowshi cH've t he
hi ghest is decided to be the cord in

predetermined rule may be the one that divides the melody

data into constant sections for example by bar.

Alternatively, the rule may be the one that analyzes the

arrangement and order of the melody data to detect a range

of one section in which a chord is considered continuous so

as to divide the melody data at the detected positions. 1In

these cases, plural rules may be used at the same time.

In step CD2, a harmony tone is detected in each

melody section divided. The detection of the harmony tone

is carried out by analyzing the arrangement and order of

the melody data to detect a tone that is considered to be a

harmony tone in each section. Then, in step CD3, the

melody is analyzed to detect a key. For example, matching

is made between the number of appearances of each tone name

in the meiody (which may be simply the number of tone

names, or the value of each tone name plus its tone length)

and a scale tone of each key. As a result, a key the

matching degree of which i1s the highest is detected as the

key of the melody.




t he section or sections concerned, and then, the chord detection processing
is ended. Each key, however, does not always have the progression of
chords. If only a specific key has the progression of chords, tone nanes of
conponent tones in the progression of chords may be shifted according to
keynotes of the key so that the progression of chords wll be held

substantially in the, whole key. In.ths acconpani nent i gny rocessi ng of
FIG 28, acconpaniﬁgﬁp’pgﬁtExgﬁéE@ﬁéafﬁd%gﬁ %ﬁglﬁa§ﬁ2%%¥9?%%§a%p%gression
of chords fitting.the nelody data and t?e styl data .prestored.. . The style
data are PerroP¥afC8cdsrs (§¥er g%egrteéo céeypa%'égcw&% whi 8R4 Hdt onpani ment
parts are _ori inatgg. The perfaormance data include a nggper of er f or mance
data for GR8TEP Abr &NGaPLOGrESSE 0Tt FEOFES LOToPVETEr d& & chord,
for exanple, C major, and stored .in the database. The progressjion of chords
fitting t RENSREPSAYCISCE RN ShHOTathFeTEdORY t RE &BSVEVRENt 1ISGTEdQfar i ous
met hods. The_ net hods include detection fromthe nelody, pre-storage in the
nel ody daf'd, PanBotseFPsFedifi-c dPoR TP R CRePEdFRoTRE MPddRldat a
including the chord progression may be downl oaded fromthe base station
(server) BSPnﬁnlﬂh@°§§@§#ﬁ&ﬁﬁn§ﬁpt&§§ﬁgﬁ¢ﬁ§ BrEBPISI-ng Clithe thi® el ect s
any one of a nunber of acconpani ment data stored. Each piece of
acconpani @At sscfliiengat dshedosed foor eespolgyngnt ar dathdasexanpien.a term
i ndi cative of a

the harmony tones detected in the consecutive sections are

compared with component tones in the progression of chords

in the detected key. At first, the chords in progress over

four sections are compared with the harmony tones in the

four sections. If a chord matches a harmony tone, the

matching is decided. If there is no cord matched, the

number of sections is reduced to three sections, and chords

in progress over three sections are compared with harmony

tones in the three sections. If there is no chord matched

in the three sections, matching is made for two sections.

If no chord matched yet, individual harmony component tones

afe compared with chords in a section, a chord the matching

degree of which is the highest is decided.

In step CD5, as a result of the matching

processing, a progression of chords or a chord the matching

degree of which is the highest is decided to be the cord in

the section or sections concerned, and then, the chord

detection processing is ended. Each key, however, does not

always have the progression of chords. If only a specific



nmusi cal genre such as pop or classical nmusic, or an atnosphere such as
"bright" or "dark"). Alist of these terns are displayed on the display 13
of the portable 7100 term nal apparatus TS so that any term can be sel ected
on the operator section 12 to sel ect corresponding acconpaninment style
data. Alternatively, a nunber assigned to each acconpani nent style data may
be sel ect egkpyhasetiod progesssabn svft chesdon tbee openssobrseshponehz. | n
step CE2, the selected acconpani nent style data are read out fromthe

dat abase. 4dnddeid othOWRGgBEEHi0RESE BnOregrRssi B8 shishendscksrasdyi red.
Further, in step CE4, the pitch of performance data included in the

aCCO”Danin@ﬁtké§ﬂ$€égaé§-f@édk@?tsbstﬁﬁgifﬁé A66PEELDEN! Bt BRoPRAYT €SSi on
of chords acquirted in step CE3 1o create performance data for the

acconpaniqﬁﬂilp@étﬁelghgu%‘{5§t?§ll§h§npgﬁéo&ﬁ@f§géggta is nodified by use

of a pitch conversion table provided for each t f chord. The pitch

conversion table is ﬁ?té?ée%%%ﬁ?%gﬂn&% gggﬂagyfﬁgt J@OCQLLEH?OIS% ?EG-The

per formance data shoul d be according” to the type o

itch of t ta ] | f i ficati

ggffneg in hggééﬁwégﬁsoe?ﬁaﬁagfﬁi%€% %%?%ﬁ%%gg?ﬁgﬂgg%%? Fg§9;§%§ao;oghord
b bt ai ned. Th [ ST f ta f th

cecompani Mt pa A0 aren Bt B st Epe th “PE el Theietd pa tnt S ev1e

data prestored. The style data are performance data of one

or more parts from which the accompaniment parts are
originated. The performance data include a number of
performance data for one or more bars created on the basis
of a predetermined chord, for example, C major, and stored
in the database. The progression of chords fitting the
melody data can be achieved by the above-mentioned various
methods. The methods include detection from the melody,
pre-storage in the melody data, and user'specification to
the melody. The melody data including the chord
progression may be downloaded from the base station
(server) BS.

In the accompaniment assigning processing, the
user selects any one of a number of accompaniment data
stored. Each piece of accompaniment style data bears a
corresponding term (for example, a term indicative of a
musical genre such as pop or classical music, or an
atmosphere such as “bright” or “dark”). A list of these

terms are displayed on the display 13 of the portable
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mel ody data to create a nel ody conposed of two or nore parts. After that,

t he acconpani nent assigning processing is ended. The acconpani nent style
data nay be conposed of two or nore sections so that the progression of
sections can be specified. For exanple, the sections for the acconpani nent
data can include an introductory section, a main section, a fill-in
section, &erdmamadndippgrsdots dif sthehartr samgenentm ayeth dradeveledcttd smcti ons,
or the nunmber of repetitions the nmain section is reproduced can be

speci fi ed thiey opeeatser secddradi N tto tded quriogreassispomfiidie nmel ody dat a.

Al ternatively, section progress data in which the arrangenent and order of

the secti ersoabanimenunizaryief datepet iXlitensdtierdmBi n Seainmdy &S epioduced
are programred nmy be prestored. In this case, the section progress data

are read @yl calc®NGddomprAMassSisty1ef ddier MRl dhe dalizdied speaidy bhe

progression of sections. Thus, perfornmance o acconpani nent parts rich in
vari ati onngaR e abtaiitethed AT 11Q1s Hhert HThdid®i silo The format of the

music tone information usable on the portable term nal apparatus is not

limted to own nodel, fQRicE, ke aR&a tg&mr&%tcoﬂjypél er as
na

shown in FIG 3 may be installed on the portable term apparatus to

operate, id%ttahiéﬁ:.ec G by d RS tdt aidd Or rﬁpcc%ecﬁjc?ﬂidv& tﬁs/g,; (%ﬁ%g eby

sequencer) used 1 n conventl ona el ectroni ¢ musical 1nstrunen

reprOdUCIQ%BRh%.progression of chords is acqguired. Further, in step

CE4, the pitch of performance data included in the
accompaniment style data read out is modified according to
the progression of chords acgquired in step CE3 to create
performance data for the accompaniment parts. The pitch of
the performance data is modified by use of a pitch
conversion table provided for eaéh type of chord. The
pitch conversion table is a table that defines how much the
pitch of the performance data should be modified according
to the type of chord. The pitch of the performance data is
shifted by an amount of modification defined in the table
so that a pitch matching the specified type of chord can be
obtained.

Then, in step CE5, the performance data for the
accompaniment parts created in step CE4 are assigned to the
melody data to create a melody composed of two or more
parts. After that, the accompaniment assigning processing

is ended.
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musi c information having SMF format C wit hout change. This elimnates the
necessity for executing the format conversion when capturing the

information fromother nusic informati on generating apparatus (for exanple,
a personal conputer) into this portable tel ephone termnal. It should be
noted that, in this case, the information is conpressed preferably. In the

above- nenti oned emom%rfgé%%mggﬁiﬁeﬁe%%gr%%{?é}ﬁ%pebgyﬁégﬁggéangfi n the

'tone generator. It W ppar e t synthest zi ng I's not
limted t FM_ For_exanpl e, any_ of vet abl e hysi cal del , . harnonics
synlt hesibis?“"fooroﬁv’alﬁqo%ei/nﬁ?é FQns a%%l t%@?—'ﬁﬁ%@)@e %ﬁ?%g?ggﬁzﬁiééfﬁsgr ﬁbal so
appl i cabl e. nmely, varjous types of jnformation associated w i mbres
recor ded é‘sanNit?nff)I/%etﬁ]%Jr% ‘i r#%fn‘?ff?%i%epgh%l %‘?‘thﬁ%n?o#l T stR€hesi zi ng
schene used in the tone generator, Basically, however, various types of
par anet er AGFERAIT Ic 0F3 &3 i HL e et " 1nec EYmE et i SEREISRhefes

conventionally used in electronic nusical instrunents nay be enployed. The
tone genef@idt §aEEtI mey el koHst Tt LR byrnhAn ot dinedFeat&anhar dwar e but
also "DSP + m croprogrant or "CPU + software” conbination. Further, plural
soundi ng dhenPaERNEaMYEt frderdery QS| Hie ovrCEiorwi tOF nthe t puwbdrvPsi on
manner or one channel may formone circuit. As nentioned above and
accordingnapqﬂﬂ;ions the main section is reproduced can be specified
by the user according to the progression of the melody
data. Alternatively, section progress data in which the
arrangement and order of the sections or the number of
repetitions the main section is reproduced are programmed
may be prestored. In this case, the section progress data
are read out along the progression of the melody data to
specify the progression of sections. Thus, performance of
accompaniment parts rich in variation can be obtained.
[Various other embodiments]
The format of thé music tone information usable
6n the portable terminal apparatus is not limited to own
mbdel format A. For example, the sounding controller as
shown in FIG. 3 may be installed on fhe portable terminal
apparatus to operate, in this circuit, the automatic
performance capability (the sequencer) used in conventional
electronic musical instruments, thereby reproducing the
- music information having SMF format C without change. This

eliminates the necessity for executing the format

conversion when capturing the information from other music
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invention, a portable term nal apparatus capable of sounding tones has a
soundi ng control apparatus that is given a tinbre to be set on the basis of
ti nbre-associated configuration information to generate a tone signal
corresponding to performance information and inpart an effect to be set on
the basis of effect-associated configuration information to the generated
tone si gnahfor@ahsegqugahbyatting eppamadust dfes exmanpdesounged-satnadl ti nme by
use of an FMtone generator for exanple, providing rich and . various ringing
nel odi es, cB@dhidar) ngntal khng, pandablei ¢cedkephany ttiermicedi.r edt Gaygurpd neans
(CPU), which operates independently of the portable term nal apparatus, is
used to gesenatedathheneifi gnak Bavkngtaepredeerarined itd Wy ra¥Eddpart ed
with a predeterm ned effect. Consequently, tone signal generation

processi ngrgparhp1gxecuted with relatively high degree of freedom w thout
being restricted by the control of the portable term nal apparatus main. A

tone signal inpartegnWwhB avpiedetetibAed chibBlhigeard/ oefifetisea
corresponding to configuration information included in nusic tone

informatigh.i gngepshat egntABsiNenBashstat tBaeMyeihe bQRe i Nfiar gRtion and, at
the sane tinme, an audio signal and a video signal are generated on the

T Sy B aPpLELBCTRLETCRRO Ko S AUTRL N SRS LAY 5 e Lo
video ngP@[S'F$P example, any of wavetable, physical model,
harmonics synthesis, formant synthesis, and "VCO+VCF+VGA"
analog synthesis are also applicable. Namely, various
types of information associated with timbres recorded as
configuration information depend on the tone synthesizing
scheme used in the tone generator. Basically, however,
various types of parameter information corresponding to the
tone synthesizing schemes conventionally used in electronic
musical instruments may be employed. |

The tone generator itself may be constituted by
ﬁot only dedicated hardware but also "DSP + microprogram"
of "CPU + software"” combination.

Further, plural sounding channels may be formed
by using one circulit in a time-division manner or one |
channel may form one circuit.

As mentioned above and according to the
invention, a portable terminal apparatus capable of

sounding tones has a sounding control apparatus that is

given a timbre to be set on the basis of timbre-associated
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addition, according to the storage size of the storage neans used, tone
signals are generated by use of nusic tone information described in a
format which is downsi zed as conpared with a general - purpose nusic tone
information format. Consequently, quality tones can be reproduced wthin
t he maxi num al | owabl e range of the data processing and storage capacities

of the pordatdegiestical igppanat usn bt Honéraes ghi BgnEpsnghhe nmenory of the
apparatus. A nusic tone information service systemis formed by portable

term nal apparadpisn @l the PaseoshantONinf LAY LI dn haNiNImBatUShE tone
i nformation source. According to the selection information sent from any of

the portalleredersd Nt Sopasat tise BQ@l@aéf éf@ébgna§§bgg5§egorrespondlng
musi ¢ tone infornmation fromthe nusic tone |n ormati on source. The base

t at ' d/
o fect o Bai hart et o s CTRRE G oh (oo SaieEA e RaepatPHRIE Torninal
appar at us.o L 4 0, Bas S..98 Lhe, s ﬁggecagfg§@gagaeam@rgeglwetgg,the

confi guration | 1 on, e port a e termna appar at us- gener at a tone

signal | MReLL e Wl vl eon Br SdeL ofm pof L1 IbLE, 200/ GE o el opRsegent .

rich and WVarious tonés can e prOV|ded USe 0 server
sing is.executed . to the

por  abl & t'ea?w?%%'t%%galr%%ﬁef%f e 9%%$£€$f%hn9nf%?ﬂawaﬁc Eher oby
provi di ng %ypg éggiseQV|ces to the users of particular portable

Control means (CPU), which operates independently
of the portable terminal apparatus, is used to generate a
tone signal having a predetermined timbre and imparted with
a predetermined effect. Consequently, tone signal
generation processing can be executed with relatively high
degree of freedom without being restricted by the control
of the portable terminal apparatus main.

A tone signal imparted with a predetermined
timbre and/or effect corresponding to configuration
information included in music tone information is generated
on the basis of the music tone information and, at the same
time, an audio signal and a video signal are generated on
the basis of audio information and video information.
Consegquently, the user can enjoy the reproduced tone in
various modes supported by the audio and video signals. In
addition, according to the storage size of the storage

means used, tone signals are generated by use of music tone

information described in a format which is downsized as
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term nal apparatus. Miusic tone information is shared by a nmusic tone

i nformati on processi ng apparatus based on a personal conputer or an
intelligent electronic nusical instrument. Misic tone information of a
desired format is created or edited in the nmusic tone information
processing apparatus to conpress the created or edited nusic tone

i nf or mat i cwpmpantexi avsilzea sgerabib-porpohe posiabtent einfoamhadppar at us.
Therefore, the novel constitution facilitates the setting, editing, and
creati on ofoitmatbr esCanse@fiéretly pof ghidiei tpustcenes osen i bé oraptodacsdi t abl e for
the capacity of the portable term nal apparatus. Misic tone information

stored in yiusitn teme manfRinesl DEwsIOLE CESnGHCHE ashexd gt Aaproeeskdngy nedi a
and telephone termnals is captured in the portable termnal apparatus for

editing. Gonseausrddy, capstttioneori phorpatiop1of ty¥aniQNs fppABatanR be
processed into the nusic tone information suitable for the capacity of the

portable termiadt FOPBLYSuPbn USKE RERELS eHECBRe FUELALL+u@s described and
according to the invention, performance 1nformation and words information

correspondi ng to they nheE{ £S8608 OhrHBhl O MRNCEr-M Lo SEPEEMn Def epehand. Tone
signals are sequentially generated on the basis of the stored perfornmance

[ nfor mati qn, N0 @gn1d nEbERLANE $)ERRLELCOREESPONT NG,  Or s bEogener ated tone

signals are generated on the basi's of the wor
(server) having a music tone information source. According

to the selection information sent from any of the portable
terminal apparatus, the base station selects corresponding
music tone information from the music tone information
source. The base station imparts configuration information
indicative of a timbre and/or an effect to be imparted to a
tone which is sounded in the portable terminal apparatus.
On the basis of the music tone information imparted with
the configuration information, the portable terminal
apparatus generates a toneAsignal imparted with the
predetermined timbre and/or effect. Consequently, rich and
verious tones can be prqvided by effective use of the
server database. In addition, this system charging
processing is executed to the portable terminal apparatus
that sent the selection information, thereby providing
appropriate services to the users of particular portable
terminal apparatus.

Music tone information is shared by e music tone

information processing apparatus based on a personal
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i nformation. Consequently, portable term nal apparatuses such as a portable
t el ephone can provide a karaoke capability. The user can not only sing to
the portabl e tel ephone functioning as a karaoke nachi ne but also renenber
kar aoke song words by displaying themon the portable tel ephone for singing
practice if desired. In addition, the first performance information, the

second pQﬂﬁﬂ&ﬂﬁﬁ?Qﬂfn&@rﬂﬁ%éPﬂloéﬂQ éb@cﬂ@éﬁ§c'ﬂu9i8&l'9ﬁst99&éﬁ%p0ndlng to
t he second perfornmance i nf or mation may be stored beforehand. On the basis

of the se 1 PO QL TRNESmA P Oh NBE T Nae &1 SE8§0PIrhaPe; §' gpabibs ggnerat ed

and, on the basis of the words information, a words in di cative signal

corresponding 19 {he. second; & OE'SL?é' Qﬂ%rﬁxétﬂﬁﬂef)?%gsg% %H?E‘Eus

reproduction. A first tone signal based on't I rst nce

| nfor matiqn 'cson%%ggégtﬁ? , b £4fo a&?"é@iﬁ @%895_’8%8% 98?8%83%9%3” karacke

reproductlon na |ca y SW o ringin reproduction

based on the first_tone. and,w t hou Ki t he Ia f the
kar aoke songtmord% |nterv§aﬁgf ?%raﬁ?o |% ggftggrmlnags g s%r?%ed above,

accordi ng o |nve tion sociate han o] ot abl e
for i nal i ovad GeastEbu et @Gﬁ%ﬁ%isasoﬁf{? setBiabat or
section of the, ortable termnal apparatus (nain__unit) use of at | east
one of parhetEtE AROCFERRE W t At Eﬁ%ﬁﬁ?ﬁg %dt%ﬁ%%CtTﬂE %Q?aﬁ%?é?s i ncl ude

an absolute value of the tenpo, a word indicative of the tenpo, a rate of
tone information sultable for the capacity of the portabl

terminal apparatus.

Music tone information stored in music tone
information sources such aé external recording media and
telephone terminals is captured in the portable terminal
apparatus for editing. Consequently, music tone
information of wvarious forms can be processed into the
music tone information suitable for the capacity of the
portable terminal apparatus or user preferences.

Further, as described and according to the
invention, performance information and words information.
cbrresponding to the progression of performance are stored
beforehand. Tone signals are sequentially generated on the
basis of the stored performance information. Words
indicative signals corresponding to the generated tone
signals are generated on the basis of the words
information. Consequently, portable terminal apparatuses
such as a portable telephone can provide a karaoke

capability. The user can not only sing to the portable
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change froma reference tenpo, and an intuitive word. Thus, the user can
control the performance tenpo of sounding music such as a ringing nelody or
BGM Still further, according to the invention associated with autonmatic
conposition, the portable term nal apparatus can selectively set an

at nosphere of nusic to automatically create nusic information, or it

al l ows t heelephohe ifuymatt iparingofasmasikardatke sadsiie bwutamed i cally create
music information for a piece of nusic fromthe partial data. According to

the i nventiearmdssokadiaettensohgpioaills et @alspamy hertieenpidicheisequence is
extracted froman input tone to crate nusic information, the portable

termnal papRAbakUTcADHNINR tHod! islingaleglraititey o tane ddiput froma
m crophone or a tone input during talking, or transpose the detected pitch

sequence ag44equh' edneAFAYEH PG rrd e dNMSHI 1A 1ASHOC Bl dk M dify chor d
detection, the portable term nal apparatus can automatically create

per f or mange i-nf QriRt QR R3$AG:AL anl thot R Chord ddutdd g, he nusic

i nformati on. According to the invention associated wth style reproduction,

the por t abl.e. L0k ARPAALIS COR ST oMol ] Mslsh O i Yy 18 o mat i on

and performance mation and jointhemto reproduce a piece of nusic.

Fee AR e PRGOS AR TR s RN Aol ©
information, a second tone signal is generated and, on the
basis of the words information, a words indicative signal
corresponding to the sécond tone signal is generated for
karaoke reproduction. A first tone signal based on the
first performance information is generated before karaoke
reproduction. Consequently, karaoke reproduction may be
automatically switched to :inging melody reproduction based
on the first tone signal and without making the display of
the karaoke song words intervene this automatic switching.
As described above, according to the invention
éssociated with changing a tempo, the potable terminal
abparatus allows the user td specify a tempo on the
operator section of the portable terminal apparatus (main
unit) by use of at least one of parameters associated with
changing a tempo. The parameters include an absolute wvalue
of the tempo, a word indicative of the tempo, a rate of
change from a reference tempo, and an intuitive word.

Thus, the user can control the performance tempo of

sounding music such as a ringing melody or BGM.
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t he base station can convert at the base station (server) nusic information
for other nodels or general -purpose nusic information inconpatible with the
first format into nmusic information of the first format for its own nodel.

Al so, upon transm ssion of information associated with the term nal
(identification information) fromthe termnal to the base station server,
format conversion can be performed at the server on the basis of the

i nf ormati on concer ne@tilRufitdhen. hagsemddbice teertiendinegparet us can perform
format conversion in its own term nal apparatus fromnusic information for
ot her nodekssorcigéerer ali-Ghurpdsemanisi conpofsartiatn orthanqumpzbld e with the
first format into nmusic information of the first format for its own nodel.
Accor di ng terinhealneemparertas seo atedetofiitvie ltyr isdt dn stteridgheitdeofrusi ¢ t one
i nformation service systemand the base station can perform streamn ng
transni ssi asalc tonkarusaidtdiefIIgmdri tsemeyid o nfeahiae drealot iie tri al

| istening on the portable term nal apparatus side. According to the

i nvention, aihewRorhabhe drerd Nalpu tARRARAIMS rus AR L £f Wi ing a
detachabl e small-size recording nmedium it can take in nusic information

fromthe KLREOHAItNGaTEG WRdAHD 8 d 8mFJIHa tS)H &8r A PYddeE dRIShEsic
information fromvarious information sources into the recording nmedium
CLAI M5 1. érggg&ggl%aggﬁgthgﬂggparatus having a main capability of

According to the.invention associated with pitch
detection, when a pitch sequence is extracted from an input
tone to crate music information, the portable terminal
apparatus can arbitrarily select either a tone input from a
microphone or a tone input during talking, or transpose the
detected pitch sequence as requiréd.

According to the invention associated with chord
detection, the portable terminal apparatus can
automatically create performance information associated
with the chord fitting the mﬁsic information.

According to the invention associated with style
réproduction, the portable terminal apparatus can store
‘plural kinds of style information and performance
information and join them to reproduce a piece of music.

According to the invention associated with format
conversion, the music tone information service system and
the base station can convert at the base station (server)

music information for other models or general-purpose music

information incompatible with the first format into music

- -108-



transmtting and receiving various information, and a sub capability of
generating a nusic tone represented by nusic information of a first format
in association with the main capability, the portable term nal apparatus
conprising: an acquiring section that acquires digital nusic information of
a second format, which is invalid; and a converting section that converts

t he acqui isdodingitiah offughe EAafreitmicirowtf fom tite swoonddedr.matrlis® .t he fir st
format, which is valid for generation of the nusic tone. 2. The portable
term nal appar &raessadssridonngft dncloaimatlionf wstsloeriatednmriitdi rigpea t one
generator of a frequency nodul ation type for generating the nusic tone. 3.
The port abkemtiendi taleapp&iatud oacdarfdinng ttiond! &irom?2 thehereainminadlhecd one
generator is conprised of a digital signal processor operated by a

m Ccroprogtam basgepenatent Beridsi,c foenat 4£onlle spent aline tee @ rnappar at us
according to claim2, wherein the tone generator is conprised of a central

processi ngtulht sexecut bAJ taeSohikwar @ angeneratreatthe nMésinedrera. 5. The
portabl e term nal apparatus according to claim1l, further conprising a tone

gener at or rhavhBeg , atWaveokaBhe cMBERY n$t10 e ra t uaa vehno areh iih & JRasl € t one
for generating the nusic tone. 6. The portable term nal apparatus according

to claimgenpBesebn ihhe tkoRenIeReranel appaRilsSedotf musdicgi tal signal
processor operated by a mcroprogramto generate the nusic tone. 7. The

portabl e tgFBI-Agk 18APEHR! BSHBTC ALAENS b3 YeRlePad - PR8N mihe t one
generator 1s conprised of a central processing unit
information incompatible with the first format into music
information of the first format for its own model.
According to the‘invention assoclated with trial
listening, the music tone information service system and
the base station can perform streaming transmission of
information f£rom the server to realize real-time trial
listening on the portable terminal apparatus side.
According to the invention, the portable terminal
apparatus is capable of mounting a detachable small-size
fecording medium; it can take in music information from the
récording medium into the terminal system, or write music

information from wvarious information sources into the

recording medium.
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executing a software to generate the nusic tone. -110 8. The portable

term nal apparatus according to claimi1, further conprising a tone
generator of a physical nodeling type for generating the nusic tone. 9. The
portabl e term nal apparatus according to claim8, wherein the tone
generator is conprised of a digital signal processor operated by a

m cropr ogyaist 0 generate the nusic tone. 10. The portable term nal apparatus
accordingtoclaim8, wherein the tone generator is conprised of a central
processing unit executing a software to generate the nusic tone. 11. The

por t abl elte@%B@La@fmre%eﬁaﬁcgﬁa%@astQaﬁ@ 0 thaid UWdSH 119 npgising a tone

generator constituted by a digital signal processor for exe uting a
m cr opr ogfanANi ot ekt @echevimGivarione. informghgoporatablee stkr mi nal appar at us

accor di ng, §.0,365 8, M4, gefnlétfgta@ﬁg £ R ESESE % QOE eSS Qsgonstituted by a

central processing unit for executing a software to generate the nusic
tone. 13infermethed of copératifyrmetpént avtecipéinnnegl tlagder aedés having a main

capabi I'i £y, 14 E@NSTHd HoRGaBlY {BREhYE NG YALIEAUS LAY OB on, and a sub
capability of generating a nusic tone represented by nusic information of a

first format 3h 3gSRdElRd | FbwcRht e araiuATre’ abladitihilt pusinelnforRadie®npri si ng

the stepsr of seR6AYI FdBedi ghidh MUsheai pdoramtion of a second format, which
is invalid; and converting the acquired digital music information from the

second for nat2 t®WREL {19 stedtdPRrathatufiiyerss vidie @crbirg@ ritrsitdn

music information from the second format to the first format,

which is valid for generation of the music tone.

2. The portable terminal apparatus according to claim 1, further
comprising a tone generator of a frequency modulation type for

generating the music tone.

3. The portable terminal apparatus according to claim 2, wherein
the tone generator is comprised of a digital signal processor

operated by a microprogram to generate the music tone.

4. The portable terminal apparatus according to claim 2, wherein
the tone generator is comprised of a central processing unit

executing a software to generate the music tone.

5. The portable terminal apparatus according to claim 1, further
comprising a tone generator having a wave-table memory storing a

waveform of the music tone for generating the music tone.

6. The portable terminal apparatus according to claim 5, wherein
the tone generator is comprised of a digital signal processor

operated by a microprogram to generate the music tone.
7. The portable terminal apparatus according to claim 5, wherein
the tone generator is comprised of a central processing unit

executing a software to generate the music tone.
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of the music tone. 14. A machine readable nmediumfor use in a portable
term nal apparatus having a processor to provide a nmain capability of
transmtting and receiving various information, and a sub capability of
generating a nusic tone represented by nusic information of a first format
in association with the main capabi lity, the medium containing program

i nstructg on g.ﬁ.t]] ocessor .for caus he rtabl e
term nalé ap%a%%e%}sgatig orm aE)EEf%{%F co CCOF?hinl%gt% he? sfcr‘e£ olf% acqw ring
di gital aeowirésing or rt@neogemraa:oseoﬁn@l droysiet]l mede lcngi Sypavmr d; and

converti eEQt‘?lr?g? ﬂ g&g&(; music information fromthe second format to
the first fornmat] I's va |d for generation of the nusic tone.

9. The portable terminal apparatus according to claim 8, wherein
the tone generator is comprised of a digital signal processor

operated by a microprogram to generate the music tone.

10. The portable terminal apparatus according to claim 8, wherein
the tone generator is comprised of a central processing unit
executing a software to generate the music tone.

11. The portable terminal apparatus according to claim 1, further
comprising a tone generator constituted by a digital signal

processor for executing a microprogram to generate the music tone.

12. The portable terminal apparatus according to claim 1, further
comprising a tone generator constituted by a central processing

unit for executing a software to generate the music tone.

13. A method of operating a portable terminal apparatus having a
main capability of transmitting and receiving various information,
and a sub capability of generating a music tone represented by
music information of a first format in association with the main
capability, the method comprising the steps of:

acquiring digital music information of a second format,
which is invalid; and

converting the acquired digital music information from the
second format to the first format, which is valid for generation

of the music tone.

14. A machine readable medium for use in a portable terminal

apparatus having a processor to provide a main capability of

transmitting and receiving various information, and a sub

capability of generating a music tone represented by music

information of a first format in association with the main

capability, the medium containing program instructions executable
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by the processor for causing the portable terminal apparatus to
perform a method comprising the steps of:

acquiring digital music information of a second format,
which is invalid; and

converting the acquired digital music information from the
second format to the first format, which is wvalid for generation

of the music tone.
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