DESCRIPTION REPRODUCING APPARATUS AND REPRODUCTION
CONTROL METHOD TECHNICAL FIELD The present invention relates
to a mobile contents- reproducing apparatus and a method for controlling
thereof, and particularly relates to technology that automatically selects
and reproduces specific contentgBACKEIRAWND ART As mobile audio
reproducing apparatuses, such as a portable audio apparatus and an

in-earrRedio@ppaerates iave heeanused widglycinese apparatisegEmanp
have an automatic reproduction mode as well as a typical reproduction

TECHRNOde byrwinah a user selects and reproduces music. As for the
automatic reproduction processing, typically random reproduction using
randor@ nynekersris petfotvadiburthers latelyan apparatusrdsinown iBontents—
which a navigation apparatus and an audio reproducing apparatus are
repreninkibed andpastatied inaadekiclecand@ |@eationofihe Mehiele thereof, and
measured using a positioning system such as a GPS (Global Positioning
partSystéany and thelmtisie sebbytbelusel igadvanse isaittomaticallyl 1y selects
reproduced when having reached a specific place. The gazette of
and Ruflishédcapanpse Patentdpplieatien No. 2001-354071 issued by
Japanese Patent Office discloses automatic reproduction of specific
BACKBUSKEND argjiecific place by a mobile-

As mobile audio reproducing apparatuses, such as a
portable audio apparatus and an in-car audio apparatus have been
used widely. These apparatuses may  have an automatic
reproduction mode as well as a typical reproduction mode by
which a user selects and reproduces music. As for the automatic
reproduction processing, typically random reproduction wusing
random numbers is performed.

Further, 1lately an apparatus is known in which a
navigation apparatus and an audio reproducing apparatus are
combined and installied in a vehicle, and a location of the
vehicle is measured using a positioning system such as a GPS
(Global Positioning System) and the music set by the user in
advance 1s automatically reproduced when having reached a
specific place.

The gazette of Published Japanese Patent Application No.
2001-354071 issued by Japanese Patent Office discloses automatic

reproduction of specific music at a specific place by a mobile~-



1 use audio reproducing apparatus. However, in the above processing
that performs random reproduction, there is a problem that music cannot

use d8selected by the ygers intention.or in accordance with the situation of
the place. Further, in the mobile-use audio reproducing apparatus, since

the user needs to explicitly designate the- combination-of locakierns  random

information and music, there are such problems that only the

reprd8RIOdUGHon seLhy thewuser capibe pedprped and the sgiing iBe selected
complicated. The present invention is to automatically select and

py tAePreduce contents such,as music thatis-suiiable for @, ceHainglacdition of
based on location information. DISCLOSURE OF THE INVENTION 2 In a

the fifstaspect gfithednuention therg is pravidedea. reprodycingappasaiusducing
comprising: a contents data recording medium in which a plurality of

appa£FQRIENts data ate recorded: enviconmental variahle acquisitier sieansder the
acquiring environmental variables; reproduction history storage means

comb forpreserving identificatian infermation: efthe repraduced centerds data such
combined with the environmental variables at the time of reproduction;

orob Aaddepraduction centroldneans ferisetecting ard reprodugiag certentsan be
data from said contents data recording medium based on similarity
perfHIGASUra DEIWeRN setting is complicated.
The present invention 1s to automatically select and
reproduce contents such as music that 1s suitable for a

certain place, based on location information.

DISCLOSURE OF THE INVENTION



environmental variables at present and environmental variables stored in
said reproduction history storage means, wherein said reproduction
control means is operable to select the contents data only if the similarit

méastirelisiFithin a° E&Ttaif? threSiold VAR s Ways Shck Sefettsn 2e¢ &
and reproduction is performed based on history of the past, contents such .
repr od4Re Sanf RRSRAS th&HRE LA B refrodted Hhta USRF gan™ O TE1RY

_recollects the memory, when the user. again visits the place where the
med i yBeryisitdd i the hast! BlAher: inSe information Ssuéff)fi‘%\% music sblected =4

by the user remains as the history, contents suited for the L%serr's interes

. t .
envipaRSEdcted atd FepFodudsdl Fhifthenfibre, Sivc thereiS ho nésditor ™+ ™°

. the user to explicifly designate the place where contents
envioBBatEad antftomakE gémﬁ%%ﬁgd? Séthingd: ?(]i B atoggge means

Ings an ]tﬁe%%ﬁtents ca

__automatically be selected pased on the history information of the past a
ter tﬂ@%?ﬁiﬁﬁfélﬁ]fofﬁ%ﬂéﬁ %%aetéc?r%enfé’j% Py oS 9{1% P@PEO%Ced

Ré "liser rr?ay%e free from
complicated setting operations. An embodiment of the present invention is . ,
conteaprdth ?ngc%%%gé?aﬁgrs gégo%rd}:r%etoefﬁg Yifst aspect of the rpjfg%ein{‘:f‘g - the

|nve£t|on, ngcrjelré%q%envwomgental vangl&lg% include a}l:gfgﬁon%e@‘ns

time, oL r ;. Ao .repr
location |ﬁf%rmaﬁon, timé mf%rmatlon %ng environmental Information,

for
selecting and reproducing contents data from said contents
data recording medium based on similarity measure between
environmental variables at present and environmental varilables
stored iﬁ said reproduction history storage means, wherein
said reproduction control means is operable to select the
contents data only if the similarity measure 1s within a
certain threshold value.

In this way, since selection and reproduction is
performed based on history of the past, contents such as the
same music as that time can be reproduced and a user can
recollects the memory, when the user again visits the place
where the user visited in the past. Further, since information
such as music selected by the user remains as the history,
contents suited for the user's interest can be selected and

reproduced. Furthermore, since there is nc need for the user

to explicitly designate the place where contents are



positioning means to specify the location is provided when the
reprGRABRMBREAI VatiaBisIndai® theddE&hon> Mfdrmaibn Afierhearrfot & s
measure the time is provided when the environmental variables jnclude |
can it GRRtnfSinafioRSarid 358 an"hvitonfitentdl infofmaddh Sénsot B ©mation
measure the environmental information is provided when the . h
of tRAVIGIeRtd VatabRsihciibe the BrviFSithental i orﬁé?ioﬁ?%tt%?s“s’ the
way, contents suitable for the place and time_where the user exists is
user B dhited S&Td furftier SR8 RINERES SuREHE ¥0Pthd SHVironfient can be
selected and re roducgd. Another embodiment oftthe IPre.sent invention c{'s in
the r?ﬁ%‘aﬂ&méjrgppﬁ S S cBrdiTG o the first Aspact of the” presant - -9
invention, whereén the environmental ariagles include at least %io of
a

aPPET5ATBN iRforMAfion time Tiomistion and envifonaantal Hormation, 2hd° S

, the reproduction control means obtains the similarity with respect to any
10V Bt the location information, time information and environmental

information among (e, enyiramental varables; obiains he.simiarty wih o,
respec?lto the othér information than the one of information when a

or Al Of similar enylronmental yariaklgs based o the, IR fHnental
and selects anda repro UCG§ the contents data
information,
positioning means to specify the location is provided
when the environmental variables include the location
information;

timer means to measure the time 1s provided when the

environmental variables include the time information; and
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from the contents data recording medium based on this similarity. In this
way, contents having high similarity are appropriately selected and
r8ProdGEed: AHBIREC Grhbodiment BR fHe Breséiitiiventiohds aMeasure  the
_ reproducing apparatus according to the first aspect of the present,
env i XRIEROR Fhrthie? Trdiidihg °F a&rf’ouféri?ﬁ’drﬁ?aﬁoﬁ"%%?ag@lr%eae Vipt oTmental
preserve attribute information of the contents data associated with

varisficafion MG Tatforeorthe CORTEHLE datd! WHgiInWHen it is judged

based on the similarity obtained that,no environmental variables of the .
patt sinlitar §Bhvir ?ﬁéﬁ%ﬁari%ljegaﬁ%?esgﬁ ex%f‘,ethéaar?eap?gdu%ﬂgn cime

control means obtains closeness as suitabijlity beéw%en tcl}? enyi onment%l
arl rthe cntents

Whe TG o Al SPPreSéRCAY the atrBhts Hformation-of the contents dats.

sult ag&sel Cztrs and r%%rw%hrj C%?neco*{] t%%tr% ala g(e)ﬁe@i?e%mé%%ts deat%o uced
FEcording maditint B&Ed B *the Stitabi i?y. in this' way, sul aﬁie%on%iencfs ’

can be selected based on, the suitapility. Another embodiment of the .
prélsoefﬁkt1 ‘?rifvenﬁgr%) ?sﬂa*mfee%?od u%?ng é’é |5%/1raFu“"seasceczgj\gding:;L o ?ﬁlettll i3t asrj)"esct

'r@prgég]ceig&esggplg\fea@losn’ Vé/g%%eéra\ivggn LEC')SJ%%ed PJ@%% on, ;?e%@”%%y the

the

present invention,

wherein the environmental variables include at least two
of location information, time information and environmental
information, and

the reproduction control means obtains the similarity
with respect to any one of the location information, time
information and envircnmental information among the
environmental variables; obtains the similarity with respect
to the other information than the one of information when a
plurality of similar environmental variables based on the
similarity exist; and selects and reproduces the contents data
from +the contents data recording mnmedium based on this
similarity.

In this way, contents having high similarity are
appropriately selected and reproduced.

Another embodiment of the present invention i1is a
reproducing apparatus according to the first aspect of the

present invention further including:



obtained that no environmental variables of the past similar to

environmental varables:at present exist, the seproduction: centrel means pute

sends the environmental variables at present to a service center, and

i nfoSelects and reproduces contepts-datgfsom the.eantents data-recosding  with

medium based on identification information sent from the service center,

1 den@Dgitheservice Gentaringludes; steragedneans tosregaid Attribute
information of the contents data associated with identification information

of the-eqntentsidata, and selgction; £gairol meaas to selectthe  similarity
identification information of the 5 contents data judged to be close to the

obta £R¥ionmental, variables-based,en suitability betveenthe pavigpamentalni lar
variables supplied and the attribute information, and to send the

to eldentificationinformationo the reprogiiction consial smeansdn thig wayuction
the suitable contents can be identified by using an outside service center

cont WHEN judgmentypay Not beomaderiiem thesenviranmental variablessiadhe the
reproducing apparatus. In a second aspect of the invention, there is

envi pRvided a1repreduction eentrolamethask comprisingthe stepiseof: storingibute
identification information of contents data to be reproduced associated

in fowithrenvirormentakvarighles atdheitime, of reproduttian; obtaining-aproduces
similarity measure between environmental variables at present and said

contStofed data from the contents data recording medium based on

the suitability.

In this way, suitable contents can be selected based on
the suitability.

Another embodiment of the present invention 1is a
reproducing apparatus according to the first aspect of the
present invention,

wherein when it 1is Jjudged based on the similarity
obtained that no environmental variables of the past similar
+o environmental variables at present exist, the reproduction
control means sends the environmental wvariables at present to
a. service center, and selects and reproduces contents data
from the contents data recording medium based on
identification information sent from the service center, and

the service center includes: storage means *to record
attribute information of the contents data associated with

identification information of the contents data, and selection

control means to select the identification information of the



environmental variables; and selecting and reproducing, contents data

contegsad dirald sty meaSure®fhefei ife step of Sefectifg Gha entas

roducing contents data is operable onl%g said simili‘gty measuyre is

re
varishitfia a Gttt thréShold 6 VaRE 1 Yhis Way” §ftide st CtioRhhtr orental

re roduction is performed based on the history of the past, contents such
Varla&%ﬂfﬁe SARB TGS 32 thal finedan BE Yé&sto néle%r&g alser g‘ﬁls T send

recollects the memory, when the user again visits the plac here the '
the &G iSitetGn the Past FuHiet “difte iffdrmation § @rgs%uszigréele%?él rol

by the user remains as the history, contents suited to the user's interest
MEaL%an be selected and reproduced. Furthermore, since there is no need for

the user, to explicitly desi natet% lace where contents are .reproduced

aFid 6artb peffoin coiplichtA SRPgS AATHG Sontarts Ran - Co 1o Te8 BY

, automaticall% selected based on the history. informatjon of the past and
US1nGh &8s Tformiation 6 the Contents’ the li%%%mfynjﬁe fréd frrcl)orr[iC BH&Mhace

complicated setting operations. An embodiment of the present inyentiqn,

from . ep?rc?& Uc iro%mcng%t?c% m gt%%ﬁaé%ﬂc%?diﬁ" g tg%h% gg&%%%[é"sép%é% o%ﬁ%% Bus.
present si“%%%if?”af%“@%@n%'%dUegeth%,r%egn%fa_a%'ect{%%%ntﬁgtsp%ag%ided 2
based of The ¢ osengss between !

reproduction control method, comprising the steps of: storing
identification information of contents data to be reproduced

associated with environmental variables at the time of

reproduction; cbtaining a similarity measure between
environmental variables at present and saild stored
environmental variables; and selecting and reproducing

contents data based on said similarity measure, wherein the
step of selecting and reproducing contents data 1is operable

only if said similarity measure is within a certain threshold



environmental variables at present and attribute information of the
valugontents data, when it is judged based on the similarity that no

environmental variables of the past similar, to environmental variables at |

présent Bxit. I s way the ContehtSmostSuitabiéor tﬁ%ps]ftﬂéﬂgﬁ ita P

certain place are selected. Another emhodiment of the present invention E 4

perEorngsroldich CIhtrblethbiiatcdrding fo'thie B8EMd &8Pectbf the

present invention, wherein the similarity obtaininﬁ s@gep a d/orgﬂe )
the SaRehON & i§ Perfoimed at's sévite ¥enterand Atte? the tesuft is 57 27

received, the contents data is reproduced based on_the result. Inthis .
recowRriite diablEEohiehts AT Be thiifidt By G8ingthe ditside sericet =

center. BRIEF DESCRIPTION OF DRAWINEGS EIG. lisa blcockidrji ram._.
WheTghhiling &t exAmple-6Fa 7 contiguration of & fobiis-uss Alidio

reproducing apparatus according to the first embodiment of the, present
suchiy EnthH,Sll:%.%@’li%cho%Ecr%éﬁ s%%%vin%sé%nrexg%%?el of autiio EAES R Scory,

reproductipn processing according to the first embodiment of th Rresent
: =] - J l d
Cont?ﬁ\%e%tlosn%]ﬁ éﬁs anntg}(%laﬁgt%ﬂ fable Showing an 3)?arrrl1bpﬁe c?f% a dgata =n

reprgtggteutﬁ(?o ulgszqr%Irrx]rfkg&rg?tlogi%ccggrdé?l%Fr%th?_sflrsrgo need for the user

to explicitly designate the ©place where contents are

reproduced and

6a



embodiment of the present invention; FIG. 4 is an explanatory table
showing an example of a data structure of music attribute information

Lo RECOrAIRY to HERESH Bfbodifent bfthe prfdsent indéntiofi RIS B % a &%

flow chart showing an -example of audio reproductjon processi ,
autongtofding Yo e seRoAE Efitbodfiént o?nthg%?es%h%%xnolﬁ??a%mé@%l of

is a block diagram showing an example of a configuration of a mobile-use
the  Zadib réBtdoucy SUTaTAiS Ehd B SERIGS deifter doeordng 6 Thethier  £he

embodiment of the present invention. BEST MODE FOR CARRYING
user 3¥ Tfe INGENTION Herstartt -5 first enibodmBRE b thePrésent
invention is explained by referring to FIGS. 1 to 3.,An example of the

coRfigitatsn 8Fthis ShbodimeRt i° SBhematcaly ?(%Ia%nsedawi%epmdmtion

. reference to FIG. 1. A CPU (Central Processin Unigl ontrpls. each
ot el or S aBFAAIICANY v opefating SWth 315 Gperate thig~ ="

%pera?e this

, apparat san%é{a display 3.to 8 display information from the CPU 1 are

mve%gﬁﬁ@céa% e d&?ﬁ?%?ﬁiggif p%éi%gni% system 4 that measures
the urr%r:JLt Iocatior]d Cglntjcrger ggvicegtg%t acg%ire%kggte nd time

in%grrﬁgtioﬁlgndcgﬁlenwronmenifaa] in (?rma ion sensor 6 t%a?srﬁggssusresbt %ween

GHVie%ﬁ%%%g§?§ﬁé%?ﬁ%§ggﬁ%g%ﬁggﬁ#%%g¥?ég%dpogg%%f &%éhefgggk%ation
of the contents data, when it is Jjudged based on the
similarity that no environmental variables of the past similar
to environmental variables at present exist.

In this way, the contents most suitable for the situation
at a certain place are selected.

Ancther embodiment of the present invention 1s a
reproduction éontrol method according to the second aspect of
the present invention,

wherein  the similarity obtaining step and/or the
selection step is performed at a service center and after the
result is received, the contents data is reproduced based on
the result.

In this way, the suitable contents can be identified by
using the outside service center.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a block diagram showing an example of a



circuit 7 is configured such that specific music is selected from music data
recorded in a music data recording medium 8 and is reproduced in
accordance with the instruction from the CPU 1. The music reproduced
by the audio reproduction control circuit 7 is converted to an analogue

con 59134191, digital Ség”%B)éi‘lQiﬁégigitéh@i%‘a'%@&%}é%ﬁ%r 9. 4k ratus

Is Teproduced from a speaker 11 through an amplifier 10. The program in

acco‘%ifﬂlapﬁf%‘?eéﬁ@géﬁ!f@% Chlbdds peitends pregeryed na RQM/Bead,y ;

Only Memory) 12, and the processing is performed based on information

in aRAM (Randam Access,ierpary) 43 HRELRESEVES NRCESIBNIas  audio
for the processing of the program and in a history storage RAM 14 which

repr¥@EeRVESIBIPEC ENQIMAI0NQl e RSt Heligh OtharRASIUORRG SYRIENS £ the

than the positioning system 4, such as the positioning based on a signal

preJER & B3se Station of a mobile phone system, may also be used as long
as coordinates of the current location can be obtained with digital values

simitgrly, tozhe GPgn FutheraWenvrormental dHeMAUONSENSe&iie of a

for example, a thermometer and a 9 barometer, and only needs to be the

datPnepvthcwhich from the sneasurad resisthe situatieB #ithey to the first
surroundings such as a temperature, air pressure and weather can be

embRbiaked. Garthpe heJdvesie data&egording medium 8 is the one to which
random access is possible, and may be a magnetic disc such as a hard

FIG. 4 is an explanatory table showing an example of a
data structure of music attribute information according to the
second embodiment of the present invention;

FIG. 5 is a flow chart showing an example of audio
reproduction processing according to the second embodiment of
the present invention; and

FIG. 6 1is a Dblock diagram showing an example ocf a
configuration of a mebile-use audio reproducing apparatus and a
service center according tc the third embodiment of the present
invention.

BEST MODE FOR CARRYING OUT THE INVENTION

Hereinafter, a first embodiment cf the present invention
is explained by referring to FIGS. 1 to 3.

An example of the configuration of this embodiment is
schematically explained with reference to FIG. 1. A CPU (Central

Processing Unit) 1 controls each device of this apparatus and an

operating switch 2 to operate this apparatus and a display 3 to



disc, an optical disc such as a CD, a magneto-optical disc such as an MD
or the like. Music data is digitized and recorded, and the data may be
uncompressed PCM (Pulse Code Modulation) data or may be data
compressed by a format such as MP3 (MPEG Audio Layer-3).
... FEurther since it is-necessary ip this embodiment_to reproduce musi
display ol MPLG A R PU 1.
ER O SRS of (e beck i cake e PARd GE . € deShani
t ve a Sufficj ity for.r ding muysic,and j e e
Furtfe @) Fapaglly fargegrding mysic,and in, e case ol i t
o Cé}ﬁ is %esir%ﬁ%%o?ﬁstaé}yan é{ﬁomatic changer that accorjlf”lmodates a curren

Locdtlylity of, discs furthey, the audia regrpdyction canrol circyit,/ needs 4 - e
to have a function of notifying the CPU 1 of the identification ID to identify

info%?ﬁé"ﬂ‘i%iﬁi” pagorpance and.a.funclien of extracting andepladueing ¢ chat

he music data from the music data recording medium 8 by means of the

mea dd¢Rtification IDnolified . framthe CRY A, 5or example,a disg IR andiucks  are

number recorded in the CD may be processed as the identification ID in

conrBecage «f the gutepatic CO-ghanger. NeX!, theArecessinemaiYon control
carried out by the CPU 1 in the case where music is reproduced in this

circgmbodimery isc4Q explaiaed with-refergaee to@flav charkinklG. 2sFigh) ected
the apparatus is started with the power ON (Step 101). Here, a history

f rorSaatEn Madedhateeasehestheshigtony;and adtomatically, 5elee)s MG 8 and
random selection mode that selects music at

is reproduced in accordance with the instruction from the CPU 1.

The music reproduced by the audio reproduction control circuit 7
is converted to an analogue signal from a digital signal by a
D/A (Digital to analogue) converter 9, and is reproduced from a
speaker 11 through an amplifier 10. The program in which
processing in the CPU 1 is written is preserved in a ROM (Read
Only Memory) 12, and the processing i1s performed based on
information in a RAM (Random Access Memory) 13 that preserves
necessary data for the processing of the program and in a
history storage RAM 14 which preserves history information of
the past.

Here, other positioning systems than the positioning
system 4, such as the positioning based on a signal from a base
station of a mobile phone system, may also be used as long as
coordinates of the current location can be obtained with digital
values similarly to the GPS. Further, the environmental

information sensor 6 1is, for example, a thermometer and a



random and a user selection mode in which music is selected by a user
are provided, and the user selects a desired mode from a menu displayed
on the operating switch 2 or the display 3 when the user starts this
apparatus. Hereupon, with respect to the selection of a mode, although a

baro%g%olg of diﬁ:& Ct%]gl%nendeeégg d %mOdr%é a Er}leg_log Oef S%t%gg a@vl%%%r Otfrom the

priority and the like afe conceivable, the case in which the priority is set to

meas?%eociq%e%ft} e Jis[ory S%‘?EQAE%% r%'}do%%e'e%?%]&%%%%%@ Ulch as a

election mode is here explained. The CPU 1 judges whether the mode

tempettat ENISONy search mode grRot(S1en, 102)-and e PERCASING, Ofcyriher,

the history search is carried out If the result was the history search mode.

the hihs Ustant search-pioeessingREMEE Hom amepg e DSt yhich random

information stored in the hisfory storage RAM 14, data having the most

accea@ilarity fo.le;quyeent locatign.date, time, Jemperaturg; 8l PERSHIe,and, hard

the like is searched (Step 103). A specific method of searching similar

disddatajs described lateron Basedonthesesult of the search, whetheraisc such
similar data has been found or not is judged (Step 104) and the history

as dnforpauen isacqyired If simiacdaladiasiheeq fgund £3iePa 85k &0d@kd, and
identification ID of music is determined (Step 106). 11 The CPU 1 notifies

the Ba@udiokepsedugiionnantil cHCyiEy Of phe iderniifigalion A PEAUSI) data or

determined, and the audio reproduction control circuit 7 searches the
may MMSIC datarecrdi:ssed by a format such as MP3 (MPEG Audio
Layer-3). Furthermore, since it is necessary in this embodiment
to reproduce music based on the history of the past, in the case
of the hard disc it is desirable to have a sufficient capacity
for recording music, and in the case of the CD it is desirable
to install an automatic changer that accommodates a plurality of
discs.

Further, the audio reproduction control circuit 7 needs
to have a function of notifying the CPU 1 of the identification
ID to didentify the music in performance and a function of
extracting and reproducing the music data from the music data
recording medium 8 by means of the identification ID notified
from the CPU 1. For example, a disc ID and truck number recorded
in the CD may be processed as the identification ID in the case
of the automatic CD changer.

Next, the processing mainly carried out by the CPU 1 in

the case where music 1is reproduced in this embodiment is

10



medium 8 based on the notified identification ID and extracts
corresponding music data to be reproduced (Step 107). If the mode was
not the history search mode at the step 102, or if the similar data did not
exist in the history information as the result of the search at the step 104,

exp1%ifi dhe Nistqry infermation wag ngt haing sfofed. t is judged whethprthe  the

mode Is the random selection mode (Step 108). If the random selection

appaPRHE has beepselacted, the £PY perioims. rapdom selectiohand  pere, a

determines the identification ID (Step 109). If the random selection has not

nisthean selected afthesteR,108,selestion is madg hytheysehand MusiGtically

that the user desires is input from the operating switch 2 or display 3,

se1Step 410)dhe CPLLL agfifiesdhe audio,reproguctiongontsahclioud makic at
the identification ID of the music selected at the step 109 or the step 110,

rand¥¥ thepudio senrodugtion cantralcsuit{ qearchesdha MUSIC datfected by a
recording medium 8 based on the notified identification ID and extracts

use rCOFRSPYIHRG Auisic data ta he repeoduged (tep 13 1)idbepethendd lfrom a
acquires the identification ID of the music reproduced, location

mendnfgispliay <l presephdnepsired Malessuehias zater tines temperaiyre3 when
air pressure and the like (Step 112) to be written into the history 12

the Siage RAM 44 (Steps1EPpiha precessingds tgpegtediiaciepredisedbe to the
next music,

selection ¢f a mode, although a method of selecting one desired
mode, a method of setting an order of priority and the like are
conceivable, the case in which the priority is set to the order
of the history search mode, random selection mode and user
selection mode is here explained. The CPU 1 judges whether the
mode set is the history search mode or not (Step 102), and the
processing of the history search is carried out if the result
was the history search mode.

In the history search processing, at £first, from among
the history information stored in the history storage RAM 14,
data having the most similarity to the current location, date,
time, temperature, alr pressure and the like is searched (Step
103). A specific method of searching similar data is described
later on. Based on the result of the search, whether similar
data has been found or not is judged (Step 104} and the history

information is acquired if similar data has been found (Step

105), and an identification ID of music is determined (Step 106).

11



when the reproduction of music is finished. The processing is ended
when the operation of power OFF is performed by the user (Step 114).
Next, the specific method in the step 103 to search data similar to the
present data from the history information of the past is explained with

The re%erlce to.Fl ig.sFl&. 3 shows an _example of a data stcruct re of the.

history mPo(rJr%%l ion stored in- the ﬁisf%?%/) Jéct)orgé:g RAM 1471 the h(lzsjftlé(r:yult 7ot

the N %Lg;ﬂ}@ﬂc vjropmenial Vagﬁg'gﬁgsgldiw viranmental infarmation 45 o

such as time, location ongitu , latitudes, etc.), temperature, air

reprid§sureand. e like,at the time whepdie music was feproduced and e, ; n g

identification ID of the music are associated and recorded. In the history

medi$RATE PR SBIANDLS Galeylatecirorn the epvironmental Manafles alc races

present and the environmental variables recorded in the history

cordDIPMAoR,aRd the ane in whighthe similarify (Similerity distance) is

smallest is Searched as the similar data. In this description, the closeness

between o gRENMENts] yariahles is:defiged asciesimilaiy apd itdse step

judged that the smaller the value is, the more similar the both are. When

102,5?”8@“'[){@ the,gth QﬁﬁWa{BforHEE@r! g1, %@X%ﬁ%‘;@n ofthethe history
similarity can be defined as the following equation 1, for example. Here,

infJPRANFRNAENR varahles at dB8 presernl aEg-assuned e Beas IMg, or if
(duration from A.D. 2000,

the history information was not being stored, it is judged
whether the mode is the random selection mode (Step 108}. If the
random selection mode has been selected, the CPU 1 performs
random selection and determines the identification ID (Step 109).

If the random selection has not been selected at the step
108, selection is made by the user and music that the user
desires is input from the operating switch 2 or display 3, (Step
119).

The CPU 1 notifies the audic reproduction control circuit
7 of the identification ID of the music selected at the step 108
or the step 110, and the audio reproduction control circuit 7
searches the music data recording medium 8 based on the notified
identification ID and extracts corresponding music data to be
reproduced  {Step 111). Then, the CPU 1 acquires the
identification ID of the music reproduced, location information

at present, measured values such as date, time, temperature, air

pressure and the like (Step 112) to be written into the history

12



for example), x as a longitude, y as a latitude, t as a temperature, and p
as an air pressure, and the environmental variables for the nth history
information are assumed to be mn, xn, yn, to and pn, respectively. The W
in the equation is weight to each environmental variable, and the wm is

wei altHn ,S£he W?li weight to a location, the wt is weight to a
Storfae%%era ure, th WSPIS weldﬁt to an air pressure. [Equation 1] Sn

Yxoﬂﬂggﬁﬂ')gEggg!@i;%%m@%g@yewﬂk |+r\éV§%r]€§ﬁE%A§:ﬁée%g)ﬁg music,

e Cca ation using ove ‘equation, the on Sn is smallest

whenisJ;%?eqc}g%ane%&%mi'%féo the present situation oweyer, inorderto: o 15
avold select

Ing one greatly differed from the present situation, only in the

endeﬁa%%&{‘%%é”A%é’ﬁ&ﬁ%ﬁe%%”%%E?é?o'éf"?'ufs”}‘?@%eﬁé%!;dmﬁge tRe user

be successful and in other cases the search is judged to be failure.”In
ddigign, in the case where, despite the success of the search, no music
(sted . \ e S ELE - Ou .
data corresponding to the relevant identification ID exists in the music

datgdeeording.medium; §; the seaych is;iwdged tohe.faildres FuheL 858 data

result of the search, if two or more pieces of history information whose

simidig¥laply isydthin.a ceffaindbrgshold yalug exish dbe PUSIG iation of the
recording medium 8 may be searched sequentially from the music with

pastthg smalk similatity ang the musie datafirste extragted may berfocessethows an
to reproduce, or two or more pieces 14

example of a data structure of the history information stored in
the history storage RAM 14. In the history information,
environmental variables including envirconmental information such
as time, location (longitudes, latitudes, etc.), temperature,
air pressure and the 1like at the time when the music was
reproduced and the ildentification ID of the music are associated
and recorded. In the history search mode, similarity is
calculated from the envircnmental variables at present and the
environmental variables recorded in the history information, and
the one in which the similarity (similarity distance) is
smailest is searched as the similar data. In this description,
the closeness between two environmental variables is defined as
the similarity and it is judged that the smaller the value is,
the more similar the both are,.

When similarity to the nth history information is 5n, an
expression of the similarity can be defined as the following

eguation 1, for example. Here, the environmental variables at

13



of possible information may be displayed on the display 3 and a preferred
piece of music may be selected by the user. Further, in the above
example, though similarity concerning time is obtained by the difference
between the present time and reproduced time, similarity in the season

pres@lt p?}z‘:@'%@% by exfrasting,and comparing a manth and day in }%ED. 2000,

time information that represents the year-month-day-hour-minute an

for SIOYALLY iy a day offhe Vé{eek&ﬁﬁ]ib&e%w'aﬁed faday ottheweekis: .5 4

obtained from the information of the year-month- day, or similarity in'the

temdURE Z9PE Of a3y gante calculated By compating oply the,inforpationofental

the hour and minute. In this way, information to be compared may be

varisalgdied sEurthermareyintheaboye gxampleLhoHah the presentvelve be mn,

and past value are compared with respect to each of information included

xn, i9dhe gnvirapment variables,nofdimjtedriherqio; andithe bisiaion is weight

information most similar may be obtained in stages. Specifically, the

to MRighiing coefficients, otherthan the weight wedoghe locafien ghtheco a time,

equation 1 are assumed to be all zero and the history information having

the thgclocationjafognation most similaiteithg currentlocation iss seleGtgdtAt to  a
this time, if there is one piece of similar history information, that

templfiesmation is specified asithe gimilardata, ang npusie datascorresponding
to the music identification ID recorded into the similar data is selected. If
therprrye=ivogr more pieces of similar history information, the weighting
Sp= WeV (x+30) 2+ (y4yn) 2 + Walm-Iig| + Welt-tal+ Wplp-pal
As a result of the calculation using the above eguation,
the one in which Sn is smallest is judged to be most similar to
the present situation, however, in order to avoid selecting one
greatly differed from the present situation, only in the case
where Sn is within a certain threshold wvalue, the search is made
to be successful and in other cases the search is judged to be
failure. In addition, in the case where, despite the success of
the search, no music data corresponding to thé .relevant
identification ID exists in the music data recording medium 8,
the search is judged to be failure. Further, as a result of the
search, 1f twe or more pieces of history information whose
similarity is within a certain threshold value exist, the music
data recording medium 8 may be searched sequentially from the

music with the small similarity and the music data first

extracted may be processed to reproduce, or two or more pieces

14



15 coefficients other than the weight we to the location and the weight
wm to the time are assumed to be all zero, and the history information
having the location and time most similar to the current location and time
is selected. Further, if there is one piece of similar history information, the

information is ecified as the similar data.and the music data.
of R e S P AR AR e B optay 3 and 2
pref%lJ%%%%l of siilar fstor i”é%”é%“%”e Sé@ﬂ%@¥é%°%§_“'¢%e?d ?éé Jurther
re urmnéjone after another the other weighting coefficients to original
AMSRAS way by e e eI FORe e P tar sy
each of environmental variables when similarity” is calculated, possible

concNR, atq ¢an be;narrawed,;and, pagiculady, it isefiientindnecasg. o, the

where there is not much history information and in the case where

preé@%%"qgﬁﬁg %H@a¥@5¥waﬂ€£Qﬁiéfﬁéﬁe%ﬁ%ﬁﬁg9§€9$%J§e@ﬁQSE%E%on can

Here, a case in which'this embodiment is applied to an™ in-car audio

be J&P&Qﬁ%@%aBE}a@iLE%&@&H{%i”%&S%?@EB!& £IUR0 IR SETin the

drives a car almost every day and listens to music Si whose identification

t 1mel Diif Po¢MAENRASSINGLNEQUGN 8 Roit A IINe prDing-and ISISNS i r - minute

music S2 whose identification ID is 5-7 when passing through a’point B in

and tBerafierpeey, history inlgymation jsstpredasshoweinlG. 31 it diisi £ a day
case, only with the user turning on the power of this
of the week is obtained from the information of the year-month-
day, or similarity in the time zone of a day can be calculated
by comparing only the information of the hour and minute. In
this way, information to be compared may be selected.
Furthermore, in the above example, though the present
value and past wvalue are compared with respect to each of
information included in the environment wvariables, not limited
thereto, and the history information most similar may be
obtained in stages. Specifically, the weighting coefficients
other than the weight wc tc the location in the equation 1 are
assumed to be all zero and the history information having the
location information most similar to the current location is
selected. At this time, if there is one piece of similar history
information, that informaticon is specified as the similar data,
and music data corresponding to the music identification ID

recorded into the similar data is selected. If there are two or

more pieces of similar history information, the weighting

15



apparatus and setting the audio reproducing apparatus to the 16 history
search mode, the S1 is automatically reproduced when passing through
point A in the morning, and the S2 is automatically reproduced when
passing through point B in the afternoon. Further, when the user, for

coe f?;:%?r@gttsra\{:ecl% gorth\@h%ﬁc%_wge{?e?ggﬁe%goeéonoﬁ?{g it i’éﬂglt%’ c%uséﬁ)d the

istened to at that place Is store istory Iinformation. In this case,

weigls%? same mysic ag thesone listeped ton the past ispautamaticallyes, and the

ected and the memory of the past can be recovered, when the user

h;;stgogﬁayl%éfﬁ%éém? Rliace Noterthat, i this smbadiment, Pragessingiisi 1ar to

med such that by searching history information the most similar

the MUSiEds selegted: fythermere, itis also pessiie 1g selegt-fip the £ there is

search results the other music than the music selected immediately

one ﬁF?@é%eWigfS%ﬁri’%s_si‘i‘ﬂs%&}seiﬁéﬁmiMﬁr,iouéﬂﬁusi%@ggﬁé-tion is
ext, the second embodiment of the present invention is explained with .

spe Jetergncelo RHIGS. 4ianh 3., This embediment bagjhe samerconfigwiatioponding

as that of the apparatus explained in FIG. 1, and as attribute data of

to tRUSIE{RGardedda the musicdalar ereording yrdidmsg.dhewbusie alfpbutepieces
data shown in FIG. 4 is recorded together with the music data. As the

of altrbute dats oo $18 MusiG sHehitesms, otherthparthe fitleigf theamdsTated by
as classification of the music, a place and address relating to the

further returning one after another the other weighting

coefficients to originail wvalues.

In this way, by gradually increasing the weighting
coefficient to each of environmental variables when similarity
is calculated, possible similar data can be narrowed, and
particularly, it is efficient in the case where there 1is not
much history information and in the case where accuracy of
similarity calculation is desired to be changed in each stage.

Here, a case in which this embodiment is applied to an
in—-car audic reproducing apparatus is explained as an example.
Assuming that a user drives a car almost every day and listens
to music 81 whose identification ID 1s 5-2 when passing through
a point A in the morning and listens to music SZ whose
jidentification ID is 5-7 when passing through a point B in the
afternoon, history information is stored as shown in FIG. 3. In

this case, only with the wuser turning on the power of this

apparatus and setting the audio reproducing apparatus to the

16



music, and a season, time, impression received when the user listened to
as the impression of the music and so on are defined 17 in advance.
Although here an explanation is made in which a provider of the music
gives the definition of attribute data, a user may define, add and modify

histfE UL daa, 5 roces%iﬂt%m@i”'yipse”%”%%an)é}['&%g%tjﬁg}ne SHAEd when

r S e .
that’ music is reproéiuded in this embodiment is explain erence

pas st%%ﬂo"’éﬁ%ﬁl@?ﬂé%ﬁﬂg R Singe ”%‘?hg‘“SlﬁoﬁfHRS&‘C“%Wo%ﬁﬂng 52 is

from power-O e step 201 through the history search mode in the

aut SHER 22415 the same,as ey frome thestep 101 thiquah the SIep 107 5 44 the

explained in the flow chart of FIG. 2, the explanation thereof’is omitted.

aftIRNBYEN iR Pis, embagiment, ga aytomatic sglection mode inWhich 85t the

suitable music is automatically selected based on the current location

plac@ndsitatiopyis praddedigs wellas thedistoryssearel) made; thesandom; stened

search mode and the user selection mode. If the mode set by the user

to Maspatthghistary; search mgdg &t thesiep 202 ardtiere was nesingiars case,
data in the history information as a result of the history search at the step

the 204z#ds judgedwhetber thednode is the astQmmatic selection mede:(StgRst - is

208). If the automatic selection mode has been selected, the CPU 1

aut cikafchesithe suitable-uigic e cHEentsitiaHon hasedopthg,altibutean  be
data of the music recorded in the music data recording medium 8 and
recd@SeEAON Wen the user again visits the same place.

Note that, in this embodiment, processing is performed
such that by searching history information the most similar
music is selected; furthermore, it is also possible tc select
from the search results the other music than the music selected
immediately before. With such processing, the user can enjoy
various music pieces.

Next, the second embodiment of the present invention 1is
explained wuith reference to FIGS. 4 and 5. This embodiment has
the same configuration as that of the apparatus explained in FIG.
1, and as attribute data of music recorded in the music data
recording medium 8, the music attribute data shown in FIG. 4 is
recorded together with the music data. As the attribute data on
the music, such items, other than the title of the music, as
classification of the music, a place and address relating to the
music, and a season, time, impression received when the user

listened to as the impression of the music and so on are defined

17



environmental information such as the current location, temperature, air
pressure and so on, and decides the identification ID of the music (Step
209). The specific method 18 of searching the suitable music to the
current situation is described later on. If the mode is not the automatic

. lecti t th tep 208 qr if it d that th i iCiS,. .
in ei:’lo}fe?cnlgg mﬁgga}%?élégigpere & Ie'fc’céli ¢ 1-}]18% §u'£{i‘1§ emgilc Wnich a

- e . all
ound” a , It |SJu%gedw ether the mode is the random

prov%%e%ti%ngygg% (%E?Ql%“%:é@%?egﬁ% pH?eCLefﬁl giocgﬁugﬁe%uce{gi%tﬁgg data, a

an is the same as the steps 109 and 110 explained In FIG. 1,

userESXPRNAloD thereo is, amitted. Aith resnect io fhemugicsearched at
the step or the music selectedat the steps 212 and 213, the CPU 1

not@s&&@%ﬁﬁf fepradyction.control girguit 7 tag identificationd efse that

the music, and the audio reproduction control circuit 7 searches the music

musidataygeording medium 8 hased.gn the idepificationdD patifiedaRdined with

extracts a corresponding music data and reproduces the music (Step

re festflcdhanythe CRY L, acquires anidentifigation-4B of the musicce the music

reproduced, current location information, the measurement values such

repreRndals.dime, femperaiHte, aiFcRIessiie AnEiS0 oA (6P 248570 b1 through
written into the history storage RAM 14 (Step 216). On finishing the

the fepreduciion o the, musie, he preessing iprepeatediosepradices theat from

next music. If the operation of making the power OFF is done by the user
the step 101 through the step 107 explained in the flow chart of
FIG. 2, the explanation thereof is omitted. However, in this
embodiment, an automatic selection mode in which a suitable
music is automatically selected based on the current location
and situation is provided as well as the history search mode,
the random search mode and the user selection mode.

If the mode set by the user was not the history search
mode at the step 202 or if there was no similar data in the
history information as a result of the history search at the
step 204, it 1is Jjudged whether the mode 1is the automatic
selection mode {Step 208). If the automatic selection mode has
been selected, the CPU 1 searches the suitable music to the
current situation based on the attribute data of the music
recorded in the music data recording medium 8 and based on the
environmental information such as the current location,

temperature, air pressure and so  on, and decides the

identification ID of the music (Step 209). The specific method

18



(Step 217), the processing is ended. Next, a specific method to search a
suitable music to the current situation at the step 209 is explained. The
information that represents the attribute of the music is being recorded in
19 the music data recording medium 8, as shown in FIG. 4. Since the

of ?egé/gg mr?fgrétali:%%Iaglg:sL’taatg%o%%gygm%blonglltgdec l%tg% %’ situation is
emperature, alr pressure and so on, the one close to the information

desc% wg—? 2%%%%3%@&“@ of the music is calculgted as suitability and
searched based on these environmental variables. For example, as for

"locagion’; of t?neoa%rib#ge’ itois jydged using the langitude Jatitude of he .+ the

environmental variables whether there are a place name, building,

stepCRAYRCIGE of dhe land, landioun and.so epdhat.are defineqinlacation,d founa

the vicinity of the currerit longitude, latitude, and the distance to that point

at ﬂﬁé‘sesckgbca%te the %taﬁmggéﬁs%ﬂ/@%@?p%éo thedseasont aRd random

“time", 1t is judged whether the present date and time coincide with the

selecEASAN ANGL "img Jhatare defiagd, ag therpltribyies chesresulbel Whish equent

is used to calculate the suitability. As described above, the closeness

stepReBveensegpediiye; attiputesand the enyironmeptal vagahles of the explained
music is represented with a numerical value, and it is defined that a

in romallar, value reprgsentsihe clageness of the eitabilins An expression
for calculating the suitability, in which weight is

With respect to the music searched at the step 209 or the
music selected at the steps 212 and 213, the CPU 1 notifies the
audio reproduction control circuit 7 of an identification ID of
the music, and the audio reproduction control circuit 7 searches
the music data recording medium 8 based on the identification ID
notified and extracts a corresponding music data and reproduces
the music (Step 214). Then the CPU 1 acquires an identification
ID of the music reproduced, current locaticen information, the
measurement values such as, date, time, temperature, air
pressure and so on (Step 215), to be written into the history
storage RAM 14 ({Step 216). On finishing the reproduction of the
music, the processing is repeated to reproduces the next music.
If the operatioﬁ of making the power OFF is done by the user
{Step 217), the processing is ended.

Next, a specific method to search a suitable music to the
current siﬁuation at the step 209 is explained. The information

‘that represents the attribute of the music is being recorded in
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added to each attribute based on the above, can be defined similarly to
the equation of the similarity explained above. As a result of the
calculation, the one in which the value of the suitability is smallest is
judged to be most suitable for the present situation, however, in order to

avoid selecting one far, .20 from the present situation, anly in the GASE, ;
; . ”FE Y . A th
the QRgHe thcga%ﬁlté:ﬁﬁt%g Within' gcci:ler alngfhrgﬁoucﬁegfﬁe}fhe%grch jg T HICe R

.made successful, and the other cases are judged to be failute in, search, .
envi onmeﬁ%af vatlaﬁf?ﬁ]are S d%ﬁf%? %1me, %on?f%udg, %gkltude,
ereupon, as a result of the search, 1f there are two or more pieces o

musjc whose sujtability are within thg c%r(gain hres g!g v%@g, tlaggg,ésict th
tempgart%ljcr%jégl’dinalrﬁed%%gslg searched seque?\lttllélly rom the music with theo ©

info %g&fﬁéugggwgééngéh%ﬁgOQ%?y¥b§€Ea%%¢HﬁQ“%ﬁ@?%hgQ“Egiculated

ata first extracted, or a plurality of possible music data may be

as dgRlayed if%g}? displgy 3§89 : selacted by dhe user asthespreferable o nmental

music. Further, when setting the search conditions by the user, music to

varif$earched can benarowediin agordapee withthe Jisers prefetencgure, it

For example, when setting the classification and the impression of the

is {%@%&0 hesselgetag when hiesuseisets g mqdg; dhedprusig,selested Mbnmental
e

processes of the history Search, automatic selection and random

variSgiggtion,can he limited, to the."popylar songsand thg iMpieRpionRhracter of

music can also be limited to the one that is "fresh” to be selected.
the land, landform and so on that are defined in “location” in
the wvicinity of the current Ilongitude, latitude, and the
distance to that point is used to calculate the suitability.
Also, with respect to the “season” and “time”, it 1s judged
whether the present date and time coincide with the “season” and
“time” that are defined as the attributes, the result of which
is used to calculate the suitability.

As described above, the closeness between respective
attributes and the environmental variables of the music 1is
representéd with a numerical wvalue, and it is defined that a
smaller value represents the closeness of the suitability. An
expression for calculating the suitability, in which weight is
added to each attribute based on the above, can be defined
similarly to the equation of the similarity explained above. As
a result of the calculation, the one in which the value of the
suitability is smallest is judged to be most suitable for the

present situation, however, in order to aveoid selecting one far
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Note that, in this embodiment, though items such as a music title,
classification, location, season, time and impression are explained as the
attribute data, other items than the above, in which the characteristics of
the music are represented, can also be used. Further, though the

explanation was made in which those attributes wer flecorded togeth%r

Erom it (RIGESR YatShA Atetiith suthas a Bird diS€ CIYMD angcr¢  the

. memory in advance, the user may add and mo i(é)it ea%ttribute items_and )
sulttﬁgm(l:cl)r%t%ntls.sA‘é‘%%ﬁl%ﬁlne% a%%gg?ﬁ]nth%qﬁ% %% secé)irr‘—il Lé?ﬁ'bo%tflr%enstg,a reh is

the CPU 1 is configured, to control each device of this .a ratus; an .
, d e%a
madeth%‘%ﬁﬁ& Se?n%ugldim%ﬁf,F a%%éexp%r%la lonis made with respect t%g)aslrbnget 6% mure =

searUhIChRIQIVICS center tha&m%i;‘-@eéfd%tﬁga%eeg@%‘% th@fa%tre%s k& o or

e Oon
music are C]J ined and tﬁat %as unctions of generating pOSSIb € music

mor<14fa 10.0¢ S%J%Ct%%d?gl%‘; NASCUMMYRICAIOR MEANS 1o commcals Wit oy 53

the mobile-use au producing apparatus on the user side is provided,

thrégﬁ%fqa &é?”%%@?&%BEHO%@%%b&@EB%HX@SCﬁ%ﬁﬁéﬂc%Gi%a%earched

example of a configuration according to the third embodiment. Here,

seqiBRY9R A, canfignration of asmebilesyse aydio seproducing appargiys 21y, and

has the same configuration as that explained in FIG. 1, a communication

the CEUQLUDL LS for scompugicating with 3.sesviee Cepier 2248 LOMNEGIRGI0 £irst

the CPU 1. On the other hand, the service center 22 includes a CPU 23,
extfacted, or a plurality of possible music data may be
displayed in the display 3 to be selected by the user as the
preferable music.

Further, when setting the search conditions by the user,
music to be searched can be narrowed in accordance with the
user’s preference. For example, when setting the classification
and the impression of the music to be selected when the user
sets a mode, the music selected in the processes of the history
search, automatic selection and random selection can be limited
to the “popular song”, and the impression of music can also be
limited to the one that is “fresh” to be selected.

Note that, in this embodiment, though items such as a
music title, classification, location, season, time and
impression are explained as the attribute data, other items than
the above, in which the characteristics of the music are

represented, can also be used. Further, though the explanation

was made in which those attributes were recorded together with
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music database 24 and a communication unit 25. Here, the music
database 24 is the database that defines the identification ID and attribute
of the music, and is being preserved in the recording medium such as a
magnetic disc and RAM. The music selection processing according to this

the SHRAdImentls explained, Alihoyghdhewhgle of the pracessing, Uyl wp  ang

similar to the flow chart of FIG. 5, the music search at 22 the steps 209
memc¥M 310 18 peEormed inHbe gevicecopter 44, whieh ipdifferenttamdberipute

previous embodiment. The mobile-use audio reproducing apparatus 21

i + entbANSRIts gRVIrQUYReRta) variables such as the current location, current
time, temperature, air pressure, and so on to the service center 22

thraughdhe 1ecamewinicatior control vkt 15; The seryiceLemtel%emnbodiment s,
receives information sent from the mobile-use audio reproducing

the appasatus 2idy thercommupigation conakunit 25 tbe supphed:to ther  this
CPU 23. In the CPU 23, the possible music data suitable for the present

appadRAlion isaxracted referdng @ theupysicatiiibytes datadp the Musies is made
database 24 based on the acquired environmental variables, and the

witHdeatificationdb of thesrhSIE isrefrned ta the-mebile-usemtdio that manages
reproducing apparatus 21 of the user from the communication control unit

data2fzase thepessibige musicristutdbe srohilecdiseaticio ieprodéainged and that
apparatus 21, the possible music list returned is received by the

has cogmpunicaion conjeat end b angihke OPLEL extaets thetlistto be selected

and has communication means to communicate with the mobile-use

audio reproducing apparatus on the user side 1s provided, and

the music selection is performed by the service center.

FIG. 6 1s an example of a configuration according tc the
third embodiment. Here, though the configuration of a mobile-use
audio reproducing apparatus 21 has the same configuration as
that explained in FIG. 1, a communication control unit 15 for
communicating with a service center 22 is connected to the CPU 1.
On the other hand, the service center 22 includes a CPU 23, a
music database 24 and a communication unit 25. Here, the musilc
database 24 is the database that defines the identification ID
and attribute of the music, and is being preserved in the
recording medium such as a magnetic disc and RAM.

The music selection ©processing according to this

embodiment is explained. Although the whole of the processing

flow is similar to the flow chart of FIG. 5, the music search at
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to search the music in the possible music list out of the music data

recording medium 8 and reproduction thereof is performed. Note that, in

this embodiment, the music database 24 in the service center 22 was

explained in which the attributes of the music were made to be the

database,; t§ daﬁ%ba ay be the one explained in the first embodiment
the {5 UGy Iorion 8t (RE FARFBFthe 1Ber bt BhARTnE T Ees 22,

. _mobile-use. audio reproducing apparatus 21 on the yser side transmits.to.

i S R R R et 35 e hGtoR) SR oo A e B e B R o use
auaifUgisand environmental informasion at cach fime when, reproductionof; .y o

MUSIcHS pe%rm%d oriat fife end of the processing colfécﬁvg}y such as
sucr/!neD e, power s OFF. Inhe, seryice cepler 2. heistoryinfgmpation, o

ransmitted theréto is classified for éach user who receives the service
predlfLi Preservedin the dajabass, With such a.confighyation.4he Bigiftgn  the

search processing in the history search mode on the user side is

sriotmed by the, GRY 23, the spivicegenter 22, and e seapehyesult ce; ves

can be returned to the mobile-use audio reproducing apparatus 21. In this
infd%%%f%@gngggﬁoyy%ﬁ”@k%“ﬁ%@ﬂﬁguuﬁgc%ﬂgi6”9%5%%&h@§3§ngﬂbaratus

in the CPU 1 of the mobile-use audio reproducing apparatus 21 is

21 Bgduced andheamaynt of informatien (geppdedn the music it jeq to the

recording medium 8 and the history storage RAM 14 is made small, the
CPUr§§quH]@fQ“E@U 23, the possible music data suitable for the

present situation is extracted referring to the music attribute
data in the music database 24 based on the acquired
environmental variables, and the identification ID of the music
is returned to the mobile-use audioc reproducing apparatus 21 of
the user from the communication control unit 25 as the possible
music list. In the mobile-use audioc reproducing apparatus 21,
the possible music list returned is received by the
communication control unit 15; and the CPU 1 extracts the list
to search the music in the possible music list out of the music
data recording medium 8 and reproduction thereof is performed.
Note that, in this embodiment, the music database 24 in
the service center 22 was explained in which the attributes of
the music were made to be the database; the database may be the
one explained in the first embodiment in which Thistory
information of the past of the user is preserved. The mcbile-use

audioc reproducing apparatus 21 on the user side transmits to the
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having small capacity can be used. Furthermore, since the history search
processing for selecting the music and the search of the music suitable
for the present situation and the like are performed by the CPU 23 in the
service center 22, maintenance and functional reinforcement to the

Senﬁrggragglggsgri i?g%ﬁ% %_m%rc])ts Of:Prrl oeérgg’gi%rr? CsaLgri dggt itQ eflse oduced
clonsequent?y thé music that sati<fies the User can be obtained. Noté ﬁ‘?ajf,

s 1) 11e-30ve-geseribed fist, second gnd i embodments, ough yne yen
explanation is made with réspect to an” 24 example in which the present

invention is applied tq an in-car audig rodycin apparat owever e iy
TEPLS |%1£|tle%nthe<rpe]%o,ﬁ1ues'l|b?es§rﬁ inggntfgo%%%%&be Cag?ﬁpliegrto t%egot\r,w\%%rlg ° °

procregm\éilz{lﬁlaggiflé%gggﬁigg gBBgra% awngesi'? Q@hg “ESB%P t.bg a@?i’e In the

ents, explanation is made about the reproduction of music,

serIOWEVEL the present ipyention can be i@fﬁ@gﬂg@%q&ep&%&n{m@ﬁtmreto

music Is used, for example: audio data such as narration; text data suc

is B3Messpges selectiqnand repraductign Qfdhe VAGD prorame209 80 and is

on. Furthermore, in each of the embodiments described above, although

pre A 3RRArALYS copstityied a5 AeProguaing appaiatus thatperiarmstiesn,  the

processing of this invention was used, the program that executes the

nhist¥eGessing.afthis-veption is installed in,farexamples A-REROA8l on the user

computer apparatus, a card or the like for the positioning is connected
siddhergto,ang music and vide stosgd B3 in the service center 22, and
the search result can be returned to the mobile-use audic
reproducing apparatus 21.

In this way, according to the third embodiment, since the
processing performed in the CPU 1 of the mobile-use audio
reproducing apparatus 21 is reduced and the amount of
information recorded in the music data recording medium 8 and
the history storage RAM 14 is made small, the recording medium
having small capacity can be wused. Furthermore, since the
history search processing for selecting the music and the search
of the music suitable for the present situation and tﬁe like are
performed by the CPU 23 in the service center 22, maintenance
and functicnal reinforcement to the program describing the
contents of processing are carried out with ease, consequently
the music that satisfies the user can be obtained.

Note that, in the above-described first, second and third

embodiments, though explanation 1is made with respect to an
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the computer apparatus is selected and reproduced based on the data of
the past and the positioning data at present. 25 CLAIMS 1. A reproducing
apparatus comprising: a contents data recording medium in which a

plurality of contents data are recorded; environmental variable acquisition

xammF2ng for acquiring, environmental variables; reproduclion history Storage .,
exampeand for Preserving SidBAfiication mtormation of the reproduced contents

audi%atarag}gj%b ﬂ%%r\gclgth g}l)(()a%gg\é%%nsmer}g%l“}/g@ggle%gtcth;eLJ{I{ﬁ%gfg thereto, the
repro ction; an rep ucfion cobntrol means for selectlng an

presrgggody_ggglgﬁ)gger{]tscg%ta g%rgt%%i lciogée.nttsoda@qr C%@H@r nﬁg%le audio

based on similarity measure en environmental variables at present

repr%%%m;g %'ré%r@'ezﬁ%afedé% sajl reproglyctign history,storage  spove

means, em'said reproduction control means is operable to select the

embo %%%? gat%g Ii/aiImEn,ei%ifp i @it%@ggstg&jﬁw itE‘f{%e} r ?@Hﬁ@@f’gﬂldo f music,

value. 2. Thereproducing apparatus according to claim 1, wherein said

noweYRrONmaptalyarables inghide.at least. gpe 9f logatian Korpation. e  other
information and environmental information,
than the music is used, for example: audio data such as
narration; text data such as messages; selection and
reproduction of the video program; and so on. Furthermore, in
each of the embodiments described above, although an apparatus
constituted as a reproducing apparatus that performs the
processing of this invention was used, the program that executes
the processing of this invention is installed in, for example, a
personal computer apparatus, a card or the like for the
positioning is connected thereto, and music and video stored in

the computer apparatus is selected and reproduced based on the

data of the past and the positioning data at present.
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positioning means to specify the location is provided when said
environmental variables include location information; timer means to
measure the time is provided when said environmental variables include
time information; and an environmental information sensor to measure
the 26 environmental information is provided when said environmental
variables include environmental information. 3. The reproducing apparatus
cr.acearding to claim 1, wherein said environmental variables include at

least, two of Iocat(ijon information ti{nesin Qt;ogy d environmental

, . i (ragtion ang
mfor@nat%n%%%%osaﬁg }ggroaé%ﬁéﬁoﬁ c%ntré%means o%)r%ains said similarity
measurewithrespeettto argrone bhibdation Unformativhcinfe pioPdation’

orand epvironmental information.. of said environmental variables; obtains

said similarity measure with respect to the other information than said one

of infSthekioiieRER & plaFaiRy of simifdr ehviroAmenta Varialiles Hased ¢
=n9 thissimiarityypeasuresexist; and selects and reproduces the contents

data from said contents data recording medium based on this similarity

meaSGRE 2 The reproduding Appardtad aclsitig 16 Cldim T Sfurter

ideoraprsingt atiributerinfarmaition stérageemeansddypreserventents data
combined with the environmental variables at the time of
reproduction; and

reproduction control means for selecting and
reproducing contents data from sald contents data recording
medium based on similarity measure between environmental
variables at present and environmental variables stored in
said reproduction history storage means, wherein said
reproduction control means is operable to select the
contents data only if the similarity measure 1s within a

certain threshold value.

2. The reproducing apparatus according to claim 1,

wherein said environmental variables include at least
one of location information, time information and
environmental informaticon,

positioning means to specify the location is
provided when said environmental variables include location
information;

timer means to measure the time is provided when
said envirconmental variables include time information; and

an environmental information sensor to measure the
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attribute information of said contents data associated with identification
information of said contents data, wherein when it is judged based on said
similarity measure obtained that no environmental variables of the past
similar to environmental variables at present exist, said reproduction
control means obtains closeness as suitability between 27 environmental
variables at present and the attribute information of said contents data,
enangselectsand repraduecestthercontents datafromi s@id conténts:data said

en{GESng edium based.on the-suliabilty. 3. The sproduging nparatis
accord?ng (o] clalm]:_l., Wherein WHen It is Judbea ased on said similarity

measure obtained that no environmental variables of the past similar to

envirgnmental yariables at present exist, said. repradugtion control,means

sends environmental varlarg{es a%present to a service center, and selects
and rEpreGdeesSthecboHtEREIEa Tioh sarf domefts da@! récordingt ast

swinediymbased; op identification informatien senrt, from the sendce center,
and said service center includes: storage means to record said attribute

eSS RREROT Bf the ContEHtd Wata 488ociated with the identification
informatien ef thecententsidatacantt rol means obtains said

similarity measure with respect to any one of location
information, time information and environmental information
of said environmental variables; obtains said similarity
measure with respect to the other information than said one
of information when a plurality of similar environmental
variables based on this similarity measure exist; and
selects and reproduces the contents data from said contents

data recording medium based on this similarity measure.

4. The reproducing apparatus according to claim 1,
further comprising:

attribute information storage means to preserve
attribute information of said contents data associated with
identification information of said contents data,

wherein when it is Jjudged based on said similarity
measure obtained that no environmental variables of the
past similar to environmental variables at present exist,
said reproduction control means obtains closeness as

suitability between
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selection control means to select the identification information of the
contents data judged to be close to the environmental variables based on
the suitability between the environmental variables supplied and said
attribute information, and to send the identification information to said
reproduction control means. 6. A reproduction control method, comprising
the steps 28 of: storing identification information of contents data to be
enﬁ@ﬁf@ﬂ&iéﬁ@aﬁ}sse@ﬁh%d:wﬂh environmenial vartables: ak the time: of
._reproduction; obtaining a similarity measure between environmental
0 SARBIRE At p?éb;ésr?tlacﬁqc S&id% 8% (gfr?\‘;’lfonarfffé:}ntsaf3 £\]/e;‘;ffri]?all%Ieasr?g'lolnd
regeledting andre praducing sodtents fatenbased oncsdidrsimildrtya

comea llé? , vr\r{%lgr.e&% _thea step %fnseé%ti%gﬁ@gkﬁarggyging_ contents data is
operable only if said similarity measure Is within a“certain threshold value.
7. The reproduction control method according to claim 6, further

compgsing.the step of;. selectingcontepts-datahased.on the closeness
between environmental variables at present and attribute information of
the cofitérts datd fFhen’t i%ﬁué&&&%%s@ﬁsed on said similarity

measure obtained that no environmental variabkles of the
past similar to environmental variables at present exist,
said reproduction control means sends environmental
variables at present to a service center, and selects and
reproduces the contents data from said contents data
recording medium based on identification information sent
from the service center, and

said service center includes:

storage means to record said attribute information of
the contents data associated with the identification
information ¢of the contents data and

selection control means to select the identification
informaetion of the contents data judged to be close to the
environmental variables based on the suitability between
the environmental variables supplied and said attribute
information, and to send the identification information to

sald reproduction control means.

6. A reproduction contrel method, comprising the steps
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on said similarity measure that no environmental variables of the past
similar to environmental variables at present exist. 8. The reproduction
control method according to claim 7, wherein said similarity measure
obtaining step and/or said selection step is performed at a service center
and after the result is received, the contents data is reproduced based on
the result. 29 ABSTRACT OF THE DISCLOSURE Location information
ofebtained from a positioning system 4 and environmental information such

as time, tem eratélre, air. pressure andfthe Iikte,meas%red by an
. STOY L q.% entﬁflca 101 AnLorma 1?n o c%n ents, data
environmentaf information sensor 6 are associated with the reproduction

tohistoryegfrmusice dnd ase reedrededyin Bhhistovy. storage RAMVEL, isdd music

‘h éepcrggg(_:gq ir}gbergaﬁtcactitgg same _Iocat_ion as the present Ioc_ation IS
automatically selected and the music suitable for the location is

automaticayrselected Rt reprdducetE BaSEF oR StHeABRalaY infeRTSHSH 1

vasQables at present and said stored environmental
variables; and

selecting and reproducing contents data based on
said similarity measure,

wherein the step of selecting and reproducing
contents data is operable only if said similarity measure

is within a certain threshold value.

7. The reproduction control method according to claim
6, further comprising the step of:

selecting contents data based on the closeness
between environmental varilables at present and attribute
informaticn of the contents data, when 1t is judged based
on said similarity measure that no environmental variables
of the past similar to environmental variables at present

exist.

8. The reproduction control method according to claim
7, wherein said similarity measure obtaining step and/or
sald selection step is performed at a service center and
after the result 1s received, the contents data is

reproduced based on the result.
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ABSTRACT OF THE DISCLOSURE

Location information obtained from a positioning system 4
and environmental information such as time, temperature, air
pressure and the like measured by an envircnmental information
senscr 6 are associated with the reproduction history of music
and are recorded in a history storage RAM 14, and music
reproduced in the past at the same location as the present
location is automatically éeiected and the music suitable for
the location is automatically selected and reproduced based on

the location information.
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