DESCRI PTI ON REPRODUCI NG APPARATUS AND REPRODUCTI ON
CONTROL METHOD TECHNI CAL FI ELD The present invention

relates to a nobile contents- reproduc:| ng ammmmnmmm‘"n“”m
and a nethod for controlling thereof, and
particularly relates to technol ogy that aut omat kigadet y

sel ects and reproduces gpaaifpergent ents. BACKGROUND
ART As nobil e audi o reproduci ng appar at uses, such as a
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aut onati_c reproductlon node as well as a typica
TECHN%E@%d GdtEn node by which a user sel ects and
reproduces nusic. As for the automatic reproduction
pr Jsssinkgsanpi davsptiatomelaiddud o ufiaRjle contents-—
random nunbers is perforned. Further, lately an
repr@@m&ﬁm@u$ppaﬂaﬁnﬂ1anﬂvwnmhthodnéotgaph®m0é9939a¢@§reof, and
and an audi o reproduci ng apparatus are conbi ned and

partirsiialdled relatyehitd ete@nfloboypcatiain ahtbhetivebigl eselects
i s measlred using a positioning systemsuch as a GPS

and (rgngué%%s' Qif1G DsieResand the nusic set by the

n advance is automatically reproduced when
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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 using
random numbers is performed.

Further, lately an apparatus 1is known in which a
navigation apparatus and an audio reproducing apparatus are
combined and installed in a vehicle, and a 1location 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-
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2001- 354071 i ssued by Japanese Patent O fice discloses
automatic reproduction of specific nusic at a
specific place by a nobile 1 use audi o reproduci ng
apparatus. However, in the above processing that
perfornms random reproduction, there is a probl emt hat

use TEHi% %%%Q%Bu%%nﬁelgﬁ%%gtugy the user's intention or

i n accordance wt e situation of the place

Fur her, in the bi | e-use audi o reprod g
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reproduction set by the user can be performed and
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to automatically select and reproduce contents such
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on location information. D SCLOSURE OF THE | NVENTI ON A

appdrdtsis ,aspeateof thde upeasenbedBvery i @xpldcd tgpr@dsLgngte the
apparatus i ncluding: a contents data recordi ng nedi um
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The present invention 1is to automatically select and

reproduce contents such as music that is suitable for a certain
place, based on location information.
DISCLOSURE OF THE INVENTION

A first aspect of the present invention is a reproducing

apparatus including:

a contents data recording medium in which a plurality of
contents data are recorded;

environmental variable acquisition means for acquiring
environmental variables;

reproduction history storage means for preserving
identification information of reproduced contents data combined
with the environmental variables at the time of reproduction;
and

reproduction control means for selecting and reproducing

contents data from the contents data recording medium based on



and reproduction control neans for selecting and

reproduci ng contents data fromthe contents data

recordi ng medi um based on 2 simlarity between

envi ronnental variables at present and the

environnental vari ables stored in the reproduction
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past contents such as the sane as t ti, .
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menory, when the user again visits the place where
storgpge meensyisited in the past. Further, since
informati on such as nusic selected by the user
r erm:i nstlass t h@alyi, st osince coaedactieni t @nd orrepeoduction is
user's interest can be selected and reproduced.

perfoihleldersmied shne dthane o5 nhengeslst or coheenser fwch as the
explicitly designate the place where contents are
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contents can autonatlcal y be sel ected based on the
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according to the first aspect of the present
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i nclude at | east one of location information, tine
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positioning nmeans to specify the location is provided
repiiited.he rertheemndeetl als inael ableae iiscinodeddde iacdtheomser to

i nfornmation;

explicitly designate the place where contents are reproduced and
to make complicated settings and the contents can automatically
be selected based on the history information of the past and the
attribute information of the contents, the user may be free from
complicated setting operations.

A second aspect of the present invention is a reproducing
apparatus according to the first aspect of the present invention,

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



timer neans to neasure the tinme is provided when the
envi ronnental variables include the tine information;
and 3 an_environnental information sensor to neasure
the environmental information is provided when the
environnental variables include the environnental

I NfQf MBLhPlrohMet P4 VARFoTRREERNS StdddH e £8r hBBsure the
place and tinme where the user exists is reproduced,
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i nformati on and environnental information, and the
wherneeptlveluosieon ecamtrsnl i searprobugeds tared sfurthert yhe contents
with respect to any one of the |ocation information,
suitadbIe fiof ahetdron rmhearty idaon mentsad 1 datfeat ratd areprahged.
the environnental variables; obtains the simlarity
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Pressits WP tYditrent s having high similarity are
appropriately selected and reproduced. A fourth aspect
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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 environmental 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 medium based on this similarity.

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

A fourth aspect of the present invention is a reproducing
apparatus according to the first aspect of the present invention

further including:



apparatus according to the first aspect of the present
invention i further including: 4 attribute information
storage neans to preserve attribute information of
the contents data associated with identification
informati on of the contents data, wherein when it is
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aspect of the present invention is a reproducing

envigpadeditss aceridivied o dthe grdsdntaspecistof e preserdduction
invention, wherein when it is judged based on the
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to record attribute information of the contents data
assbei 8héd wawh suitable contents can be selected based on

the suitability.

A fifth aspect of the present invention is 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 to
environmental variables at present exist, the reproduction
control means sends the environmental variables 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



identification information of the contents data, and
selection control neans to select the identification
information of the 5 contents data judged to be cl ose
to the environnmental variables based on suitability
between the environnmental variables supplied and the
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information such as nusic selected by the user
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i nterest can be selected and reproduced. Furthernore,
repodiceed hesgocsahed neéthf @nwimonmantalo variables at the time

of reproduction;

obtaining similarity between environmental variables at
present and the stored environmental variables; and

selecting and reproducing contents data based on the
similarity.

In this way, since selection and reproduction is
performed based on the 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 to the uéer’s interest can be selected and
reproduced. Furthermore, since there is no need for the user to

explicitly designate the place where contents are reproduced and



explicitly designate the place where contents are
reproduced and 6 to perform conplicated settings and
the contents can automatically be sel ected based on
the history information of the past and the attribute
informati on of the contents, the user may be free
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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.

An eighth aspect of the present invention is a
reproduction control method according to the seventh 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



FIG 1 is a block diagram showi ng an exanple of a 7
configuration of a nobile-use audi o reproducing
apparatus according to the first enbodi nent of the
present invention; FIG 2 is a flow chart show ng an
exanpl e of audio reproduction processing according to
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the second enbodi nent of the present |nvent|on FI G
reprodustd ol erosieRstinch GIaeF dmdexamihe drinfidigpoodiment of the

reproduction processing according to the second
pressmodinvenitien; the present invention; and FIG 6 is a

bl ock di agram showi ng an exanple of a configuration

of BrdDbil g-gusgn aksipd anaRbRYUCI AL APPROREHE @il éxample of a
service center according to the third enbodi nent of
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each device of this apparatus and an erating sw.tch
dat® sbraeperse e Ofhim1sHsh b LR an‘é%lfﬁﬁgifoe t‘i&cordlng 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 block diagram showing an example of a
configuration of a mobile-use audio reproducing apparatus and a
service center according to the third embodiment of the present
invention.

BEST MODE FOR CARRYING OUT THE INVENTION

Hereinafter, a first embodiment of 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



8 display information fromthe CPU 1 are connected to
the CPU 1. Further, a positioning system4 that
neasures the current |ocation, a tiner device 5 that
acquires date and tinme information and an

envi ronnental information sensor 6 that neasures the

dlsp%.% newaﬂﬁﬁmfwttﬁgu?ﬁ{sw raq.'l@dé e &d to the CPU 1.
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musi ¢ data recording nedlun18 and is reproduced in
locagdedrdarice WRIE t ESY RIS r uet i BR2Fr oALENErEPU fateThgnd  time
musi ¢ reproduced by the audio reproduction contro
infoaimeduiicn 7 anids eonvenvédonmenhadnain§osmargnal sewsen 6 that
digital signal by a DA (D gital to anal ogue)
meadimpeer tite 9, eranidrdrsnaraqaloduceibrmadmican  speakerrddundings are
t hrough an anplifier 10. The programin which

conf¥AREStHIth8 the GPU Huiihe¥) tA8Naudipr espnRidtich control
ROM (Read Only Menory) 12, and the processing is

cirdfe 0% % basgd; 9Brel MU £ 08 | B2 AV RAREPM is selected
Kool Nemocoy 1807 8

s nory at ‘preserves necessary data

the ssrn rogram.and jn_a _histo st or
fro@v@ﬁ g?EQEéegsgﬂl t B |hP€Fﬁ&ﬁ%ﬁ?§)fﬁq peditin 8 and
past . Fbre other positionjng systens than, the
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on a signal froma base station of a nobile phone
The gyss iegn remyodieed dey gt adiomerrodedolen na@risref circuit 7
the current | ocation can be obtained with digital
is wahuestsdnitloardry dmaldguéPSighait ferom tdhedigital signal by a
envi ronnental information sensor 6 is, for exanple, a
D/Ath@i@@ﬂ@lefoaﬁﬁaaogue) 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 is 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



baronmeter, and only needs to be the one with which
fromthe neasured results the situation of the
surroundi ngs such as a tenperature, air pressure and
weat her can be obtained. Further, the nusic data
recording medium 8 is the one to which random access

baro %t@gss'z?rkc? oAl g?és/ S @o”weﬁ:h‘é Hxe 4¥eh %ﬁ:l’hafgom the
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unconpr essed PCM (Pulse dee Nbdulatlonkpda a ar

tempea aRre s c St SRR WL 2R Sr WRETREENCEE O%W@E@
Layer-3). Furthernore, since it is necessary in this

the ambotl ndata treqansHol cBeRLEaR c 8hasedtBR (HE hE@t ¥hychf random
the past, in the case of the hard disc it is

accedssi isabpessbbhaye aadsufdy dbena vagaeittiy digc reech dasga hard
music, and in the case of the CDit is desirable to

dlsdfﬁaﬁﬂd cAUt @8E | su€haages Chat aaec@Edogs ital disc such
plurallty of discs. Further, the audi o reproduction

as éﬁ"ﬁﬂc%rctﬁ U §d, nﬁﬁg§c dEQaha%edid¥H¥§éd“édH recorded, and
notifyrng the CPU 1 of the identification IDto

[ tlf t f
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sic, data recordl nmedi_u b a of t .
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exanple, a disc ID and truck nunber recorded in the
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case of the automatic CD changer. Next, the

to mrFmusdsiagnusialased roedtlrithibstete @Plihe ipasthein the case
case where nusic is reproduced in this enbodinent is

of %peehadeﬂ&@dMﬂﬁ1I§f@é§ﬂﬁ&bl® aof hawec lrarduf fi Feht 2capacity
irst, the

for recording music, and in the case of the CD it is desirable

&yrther,

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 identify 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 is reproduced in this embodiment is
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apparatus is started with the power ON (Step 101).
Here, a history search node that searches the history
and automatically selects nusic, a random sel ection
node that selects nusic at random and a user

sel ection node in which nusic is selected by a user
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nmenu ayed on t e operatlng SMAtCh 2 or th
play. 3 e _user pp S.
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al t hough a od of selectjn e desired no
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are conceivable, the case in which the priority is

selegdss tBUShe, oPdeFangem fe LRicsiony Bede chbatdeSelefipniusic at
sel ecti on node and user selection node is here

randexplaaidied .usHe sERl¢dt jardgesianiot aricheanusitiel s egelected by a
the history search node or not (Step 102), and the

usePl KELSHro¢iakdl harki siios yusear ek liesteara | @dsboédi fiotlke from a
result was the history search node. In the history

o§essi vy flakShg fdwiea™Ndort ke hldats 3 wh
menéﬁc?%%n%ﬁon storeg ?)tr?et ﬁe hlgstory storaaé RAI(\e/I 14 Phay when

d h
the @é% %ﬁégg tQ%l@osgr%ﬂ{gen%{e'rta%/}aérxge&}g@ncu&ﬁ@ﬂt resgﬁgt to the

pressure
like_is se rcheg éSte é.s ci fic nethod of
selescgii‘rcbrhl‘?'@ Qi Wy 3!‘ gat ongdgsg'ret@(? q%Ztseerl tlr@asoe%e desired
on the result of the search, whether sim|lar éh
mOde%#1m%ﬁ%@donnEFtFénPuéﬁe&réggeﬁfl@619£ﬁ$ﬁlﬁ? Qryike are
information is acquired if simlar data has been found
conqsSteablgoshhe apasanindehirhi ¢hei eriopidy mssigetl sto the order
determined (Step 106). 11 The CPU 1 notifies the audio
of e OHlletbey cosdrch aiodeyi t rdndbmt heeleeviohi geideonand user
I D of nmusic determ ned, and the audio
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, air 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).
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reproduction control circuit 7 searches the nusic data
recording nedium8 based on the notified
identification ID and extracts correspondi ng nusic
data to be reproduced (Step 107). If the node was not
the history search node at the step 102, or if the
lar t :S1 r r [Wel;
the TEY £ nEELPLET PR, TS B TR ARt P FRROARe 7 of
hi st.o |nfor tion was not St Or
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reprogiustien, comd roRy Cf fedkiftormSeatahesm e dgish datg recording
deternmnes the identification ID (Step 109). If the
medinanddnbsekdctdrontrasnadi fhedn istgrddifdafiiarhel Bt @pd extracts
108, selection is nmade by the user and nusic that the
corrésgiondierj messiics datauttof remrdpercahereat | (8 epniltdCh .2 or
display 3, (Step 110). The CPU 1 notifies the audio

reprodggsi aBAGORIFOI nst r €EHet hibtofryt ed Aentmbdeabtorthe step
ID of the nusic selected at the step 109 or the step

102,118, apgd tHe, audip o daerpreglest'eﬂdcof%f Ole;GidtCUiih 7the history
searches the nusic ta recording nedium 8 based on
the notified . identi

infIMaEHbRf ngPFusFes Egcat h§ Se?aglgcrrgd%ceghé(gtteg 104, or if

111). Then, the CPU 1 acquires the, |dent|f%c§:vat|on , daed
the ohigkeryusitiPERRbHRRed’ @Y 0Bt o e?‘ﬂgoﬁfh‘i’lf is Jjudge
present, neasured val ues such as date, tine
whetthampdrhg urade a3 the esandaen ARl e¢iel o7 Keoqsst b3tan 230§ If the
be witten into the history 12 storage RAM 14 (Step
randdiB) seTketpoocessdag hias rlepent etk artraghr otihee GFie Aexperforms
musi c, when the reproduction of nusic is finished.
randdif $BDEESHOMEHS 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
110).
The CPU 1 notifies the audio reproduction control circuit
7 of the identification ID of the music selected at the step 109
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
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ended when the operation of power OFF is perforned by
the user (Step 114). Next, the specific nethod in the
step 103 to search data simlar to the present data
fromthe history information of the past is explained
with reference to FIG 3. FIG 3 shows an exanple of

a da stru r he history information stored in
storggg hggtgﬁnggg agé3 M 14. In the history

informati on, environnental Vv r{ables i ncl udi .
eV TRERE 51 o RntiGht Qs EPRES, st fpnnext music,
(longitudes, latitudes, etc.), tenperature, air ) )

whenprtdsurepapduehioni ké fugife Lfnd HERathe ThRI BrRg§ssing is
reproduced and the identification ID of the nusic are

endeds sdEmtEte aperationdefl. powerh®HE st®ryestarnadnbylethe user
simlarity is calculated fromthe environnental

(Steypaniiahl.es at present and the environmental variables
recorded in the history information, and the one in

Whindk it hepjsd nihak i Eyc (Rbfhbar ity tHst ##966) 105 to search data
small est is searched as the simlar data. In this

simid8§C" 'qoteﬁ&sp%é%&@'8&?9egﬁoaem@eﬂi%rgggin[fg&@mn of the

vari abl es 1 efined as e simlarity

j udged that, the smaller the value i t
pasty; 4% &F‘Paﬁé“t?& . TREASDER | 57 t%th'ohfhg%[n[?h 3 shows an
history information is Sn, an expression of the, )
exampilg |off i Waddh e Wi Gte @ s e S FHHIoN R O hstored in
1, for exanple. Here, the environnental variables at
the 1Bty esttorage aB3Uneddto Ba mtds t iU atinformation,
fromA. D. 2000, for exanple), x. as a longitude, y as
envixdraddritale, vdriablaes including environmental information such

as time, location (longitudes, latitudes, etc.), temperature,
air pressure and the 1like at the time when the music was
reproduced and the identification ID of the music are associated
and recorded. In the history search mode, similarity 1is
calculated from the environmental variables at present and the
environmental variables recorded in the history information, and
the one in which the similarity (similarity distance) is
smallest 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 Sn, an
expression of the similarity can be defined as the following

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

13



tenperature, and p as an air pressure, and the

environnental variables for the nth history

informati on are assuned to be mm, xn, yn, tn and pn,

respectively. The Win the equation is weight to each

envi ronnental variable, and the wnis weight to a
pres%gxlt%hatré hes¥Gmis Wol P 028 Q6@ | QurdorM fk8m A.D. 2000,

to a tenperature, the w is weight to an air

pressure, [Eguation 1 T +X. ). 2t +Y,. +
for (ERRHLS ot 1. 121 ¢ AWPABTBEEIRE S Fasii ¢ ot (ppdbudel © as 2
cal cul ation using the above equati on, th one in_.
tempgiadiirsy  Ndndl 123t 3Ps FLgRYCSEUBE it si lthel ffironmental
the present situation, however, in order to avoid
varigdilest ifioy dhe nffetistany figHrmaolen rr &imed to be mn,
situation, only in the case where Snis within a
xn, o@r,tam drd gsholmkspatd, velhe s oh i thelequatrimn is weight
successful and in other cases the search is judged to

to d¥th fantiFehmémaUdvaibablén ahd thsewmhdse wedegyti tto a time,
t he success of the search, no nusic data

the CQId €SRONYJINGHO the kel e¥aRtiohgenthbi cati ofsl Dieight to a
exists in the nusic data recording nmedium38, the

sear.ch is Jjud i . fal |l ELr resul t
tem%efra{thuere 's eéa{lr%cﬁ‘?pdi ]Tsot"\r/\élceal(:I)rfH rr%{r gdnpi %&clte?%?sﬂ%s%or y

|nfgénation se simlarity is within a certain

t hr SA3R b exi st, the nmusic data recording

medi um 8 nmay be, sear ched sequentiahhy fromthe nusic
wi t Pt VS RrERR) St a0 (1) BmidhThd Tnifs | £ balta Wil PsP- |
extracted may be processed to reproduce, or two or ,
nprASphea@§uL¢(ﬁf;ﬂﬁ%ib&bcuhﬁbiﬁﬁtménnﬁaﬁhﬁaabove equation,
di spl ayed on the display 3 and a preferred piece of
the Nbisé cinvyhbehschedsedmhy 1eke Userjudged Hey ,be maste similar to
above exanple, though simlarity
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 value, 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 the 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, if two 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



concerning tinme is obtained by the difference between
the present tine and reproduced tine, simlarity in
t he season can be cal cul ated by extracting and
conparing a nonth and day in the tine information
that represents the year-nont h-day-hour-mnute and
[ Ja:hard ty, 4 e,fa | a: [
of SRt O i e R o S i gy 2 and
he ar.-month- day, or. . simlarity in.the.tine zone of
prefeli el Bl riiis de i Hschd Bniye e
information of the hour and mnute. ILn this wa oo .
i nfIOHHEt$on t dThe EBRpardPYhy G&aBBHECt eqthoug similarity
Furthernore, in the above exanple, though the present
conaeiniddand ipwst ivwal gbtaiaedonpsr ebh@i t difEepercet debiegen the
of information included in the environnent vari abl es,
pregwit |timé edndt repebducadd ttime hi simiyarifpr imt ithe mestson can
simlar may be obtained in stages. Specifically, the
be oi@itd il wpefditiatimPtdid ddimghtiey eigdhtWeadd ddye in the
| ocation in the equation 1 are assuned to be all zero
t imé@Nfh £ HEndY B4 ¥nhBf QeRRELeRtRAWHY fder -hOeA 1 @y-hour-minute
Information nost simlar to the current location is
andsgiffigp t tiﬁhésd%fn%f'ghérW§§?léa8n8ephgﬁ%uagted if a day
sim y  Infornat S

ar nhistor i on, at “rnformation i
speci fied, as e,simlar data, . d music d
of QB reePEniEnGPEBLRRE. FEOM: hBe A RS I g feRErmonth-
into the simlar data is selected. If there are two or
daynope piBEE3TrdEYsimi [tAe Hildteorionef of mat ideyy, adfe be calculated
wei ghting 15 coefficients other than the weight we to
by thephotagi emlandthée indiogimatiwont cof hehei fowr eandsmiwgite. In
to be all zero, and the history information having
thid heay 0coiformaticon | e beosdorpatddirmdw bd hee e treadit
| ocation and time is selected. Further, if there is
Furthermore, in the above example, though the present

value and past value are compared with respect to each of
information included in the environment variables, not limited
thereto, and the history information most similar may be
obtained in stages. Specifically, the weighting coefficients
other than the weight wc to 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 information is specified as the similar data,
and music data corresponding to the music identification 1ID
recorded into the similar data is selected. If there are two or

more pieces of similar history information, the weighting
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one piece of simlar history information, the
information is specified as the simlar data and the
nmusi ¢ data corresponding to the simlar data is
selected. If there are two or nore pieces of simlar
history information, simlarity is cal cul ated by

coeffvl\fblircg%%rtsr e&ﬂéﬁ&% NGLOAC tfk! %eiaq}gé h@{i khe deiocation and the

ighting oefficients to original values. In this

. ,. by .gradual | y.increasin h I ghting
welggg%fﬂnci t%ﬁg e%rﬂe te a sﬁmgd 3 E)e %Jfles Z\ﬁﬁé’ﬁ and the

of “envitTonnental” vari a
.o simlarit is calcul ated, possibhle sinjlar data can |,

histgEsh i P Gl on S8 e oY T lar to
case where there is not nuch history information and )

the jgunnanteabecakior w@ukiRy éf ssilartad-t yuckbegl atiforfhere is
is desired to be changed in each stage. Here, a case

one i piebecloft hssmeélbodimiesttonys apfbrmdtionan then- ¢gaformation is
audi o reproduci ng apparatus i s expl ai ned as an

speXaigY €as HABSURIIAG 1bkaldat dISeid dth¥yemudieardalansdérresponding
every day and listens to nusic Si whose

to ﬂkf@rgitrﬁl'faﬁ.l Pt d D d Sserdevhien Passidie LAFOUGfb & RBFY pieces

Aln e norning and listens to nusic S2 whose

of Ié ?f\qtlia%iecﬁg%?grrkt) iﬁfﬁ%ﬂ?%&ﬂ passisfrlirlgaztimfug.g acgggggated by

Nt oon, story information-is store
hown in FIG 3. In this case, _only w t he user . .
furéhﬁ%inﬁeBHr?ﬁngoﬁgﬁ(ﬁa 5 %%%g?%¥us%§ﬁd §gﬁﬁﬁm)welghtlng
t he audi o reproduci ng apparatus to the 16 history
coekigientde IhIiRnat svakiShatical Iy reproduced when

passi ng through point Ain the norning, and the S2 is

aut dmat thak| ywegpr otyce@naidera ldas siingendassiugh pdiet Weighting

in the afternoon. Further, when the user, for
coeBkbddey tbawelch tef t bRvironmental variables when similarity
is calculated, possible similar data can be narrowed, and
particularly, it 1is efficient in the case where there is 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 audio reproducing apparatus is explained as an example.
Assuming that a user drives a car almost every day and listens
to music S1 whose identification ID is 5-2 when passing through
a point A in the morning and listens to music S2 whose
identification 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 user turning on the power of this

apparatus and setting the audio reproducing apparatus to the
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pl ace where the user does not visit usually, nusic
data listened to at that place is stored as history
information. In this case, the sanme nusic as the one
listened to in the past is automatically selected and
the nenory of the past can be recovered, when the

hlst%§' d@& 2O VirdideS 1 PRe SR Pea%%tdﬂgﬂiééﬁﬂy f@gf@&ﬁced when
odi nent

proceSS|ng is perfornmed such tha

eassS B ST AP T DS RSB S TS 52

rsal €3 pos | e
select . fromthe search_ results the o he sic,than
automad LGadily s%?%%?%ﬂcegwﬁﬁgﬁnatB??sh%gor BOeRt B in the

processi ng, the user can enjoy various nUSIC pi eces.
afteyaeon -t Husdwwhd ehepdthentusst t Hoprexample nvéravess to the
IS explained with reference to FIGS. 4 and 5. This
placenhddireenthehasert kkbesame tc orifs igunegtuadnt ygs musdic afattdhelistened
apparatus explained in FIG 1, and as attribute data
to o tRE GIREOrdecktidrddiensusi Stshoy ainfeond € trg. Medi WhHis case,
8, the nusic attribute data shown in FIG 4 is

the ' efdedyioget hes wWhd tsﬁenuihgtéﬁba A% the the past is
attribute data on the nmusi ¢, such itens, other than

autoﬂgifégf o%ehﬁﬁ: ndasthglaﬁéhgkg ?En Qhet ast dcan be

Iace an ad ress relating

a se : ression recelve when the user
recqvesqeaiemeal T P e GRS e S on

are defined 17 in advance. Al though here an ,

expieiat ithati-s FdENS waRkAdamepE oviREGICHTS iME AfsiRerformed

gives the definition of attribute data, a user may o
suchleftha¢, lhdd seatraiodid yhibsoayt ribfoenafaien Rhecemoshg similar

mainly performed by the CPU 1 in the case that nusic
musics iepredecedd;n finisheminch et iis e @i pedsibib to 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 is
explained with 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
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reference to a flow chart shown in FIG 5. Since the
musi ¢ reproduction processing frompower-ONin the
step 201 through the history search node in the step
207 is the same as that from the step 101 through the
step 107 explained in the flow chart of FIG 2, the

in %ﬁ%@?ﬁ;k%{lt&%ﬁ Uthé eogﬁtgg?lm%YSﬁ’.ﬂhéqv\ﬁ?éﬁ in which a

omati c sel ection node i a

suj t abl nusic Js automatj cally.sel ected based.on.the
provigeramt IS AVt ¢ b i8ﬁ¥331%}8{}i G642 TRt data, a
the history search npde, the random search node and
user; Fayusef isee@dbrtodedify tthe fided it HyPatide user
was not the history search node at the step 202 or if
t hetmaessing shadnby performednhky hhst 6PY ilnfidy rdtg gipse that
as a result of the history search at the step 204, it
musiics jiwdgadprretdrasd t him nadei s s dnieoditeontat i s sstEidimed with
node (Step 208). If the automatic sel ecti on node has

refdiegitset sctedridhe ERYt] seawehes ties suistabl @iMdsi €he music
to the current situation based on the attribute data

repr%feda.féuﬁmdgl’gégo%égggﬁge%rjo& theudiising dat & ecQEdhN%01 through

ase n the “environnmental 1 nfornation
the TRk Sl e R el P PR 1Pl 3, gt from
e e e S e o T Bl AT B8 Bl are of
Is described later on. If the node is not the
FIGauRendiic e®bdanabhorpddesteathelsstoay thiggl.orHpyeyerisin this
judged that the suitable nusic is not found at the
embadiaperl0, ant astpmdgid wetdmridrhemodde is tWwielghandonsuitable
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 is 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
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sel ection node (Step 211). Since the processing of
subsequent steps 212 and 213 is the sane as the steps
109 and 110 explained in FIG 1, the explanation
thereof is omtted. Wth respect to the nusic
searched at the step 209 or the nusic selected at the
2 CRU 1. notifi t I O : :
ot ?%%f%jdﬁ%%l %%%co%g%g%‘ggler cﬁﬁ%c‘g E):P aﬁﬁ? deﬁltrir :ﬁ%atls%)ﬁu?f)lon S
of,, the nusic, and the audi o reproduction contro
deSCEPP@9i§a¥e§e3Pches the nusic data recording medium 8
based on the identification ID notified_and extracts
a ddr reBpoA@ideg Misnetddthe andtePBpEdaused eqtiemmmeede at the
(Step 214). Then the CPU 1 acquires an identification
stepl ROSf orhd fmidi d s eprdatec ddhate (hhreestuilt@daltd grusic is not found
i nformati on, the neasurenent val ues such as, date,
at therestepn2aiigt ute, iai fudyeessulietlasd sheomdds eps2thp, random
to be witten into the history storage RAM 14 (Step

seleztfon GRodé Ni(shiepy 21*&3 I epipadctinen PfotdEsiySbs, dulsequent

processing is repeated to reproduces the next nusic.

|f td j ' .
steptsheZtl%gg?fber je%rgz(}%%ﬂég aIJ]etl’féoWepq:Fldée%&Fﬁlle%’exaplalned

e processing 1s end
. ci.fic.nmethod to search a suit.able .mysigc to the
in th&'e'r t <1% F3H aﬁl%%}“setr@ﬁ%dgg i°§nler%j:pﬁ°;’i ned. The
information that represents the attribute_ of the
musTECh STRRPRIGE r R oF AR AMHALE9SERECHES ALddPE SE&E Gy oF the

nmedium 8, as shown in FIG 4. Since the environmental
nusimrielgdsedirat sHRwstgPrs 42 anhgl 1 8ide, theatGRUde,notifies the

tenperature, air pressure and so on, the one close to
audiderep rdduaat sroncaret roikdcascthe dt oifi lamt 6 demttife catsion ID of

is calculated as suitability and searched based on
the igsie- eMHd i@ @io 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 location 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 operation 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 situation at the step 209 is explained. The information

that represents the attribute of the music is being recorded in
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vari abl es. For exanple, as for "location" of the
attribute, it is judged using the longitude, |atitude
of the environmental variables whether there are a
pl ace name, building, character of the |and, I andform
and so on that are defined in "location" in the
the ¥LEip 4al rbR8 AYNGEReditROis Ude, dridhinl Yoe riaNd 4.h&ince the
Istance to that point is used to calculate the
.Sui tabi LLty. _.ALso, wi.th ci..to.the " "an .
envidPri@Rtar, Yar (2rie, U SRERF Ry Bib8E 2GR0t ac itue,
tinme coincide with the "season" and "tine" that_are
tempgEptNeg asdihe RETITHIR eSNG hEOr eWt t i€ witPeh ©LgSe to the
used to calculate the suitability. As described above,
infogrmations deddnasetafocihe eableibyee oft thPbBiSd Cadd tqfdculated
environnental variables of the nusic is represented
as \witittabiduner i cald vasemrcled | baseddebnnedhels®t environmental
smal | er val ue represents the cl oseness of the
variSWleahi |Fdy . empBxpr @ssifor Mo an‘atéhgthBeattribute, it
suitability, in which weight is added to each

is fhbgébutRibRsednhon idhriahRes, ¢apibgddefdmnedhe environmental
Simlarly to the equation of the simlarity explaine

d

. Ve, I f_1he %L Iégﬂ n, -ql- I £
var N Byl S Bed U6 PG AET IO [dharacter o

judged to g nost sui table for, the resent, sityation,. _, .
the {{Ridher 12ndEofBerno Gy ary M bctt hgtbhonFar 100 TALon” in

the present situation, only in the case where the
the suiiiiits y 9k viltehi rFurestt aiiPahrieidfrl d 1atifeidehe and  the

search is made successful, and the other cases are .
distjardgedtoo thatf apdint s wveedcho Hezlepbate athg rawiffability.

of the search, if there are two or nore pieces of
AlsdpuswgtWhasespadt abbl ithe aPseasbhi’n 4 Cedmai’n it is Jjudged

threshold value, the nusic data recording medium8 is
whet3f¥ GIRM 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
represented with a numerical value, 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 wvalue of the

suitability is smallest is judged to be most suitable for the

present situation, however, in order to avoid selecting one far
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sequentially fromthe nmusic with the small est
suitability, and the processing is made to reproduce
the nusic data first O extracted, or a plurality of
possi bl e nusic data nay be displayed in the display 3
to be selected by the user as the preferable nusic.

fromFurﬁﬁﬁr&ﬂggﬁﬂ} etgi{§bgﬂﬁ%sea5 P%COEgltkggs Eﬁs%hewhere the

0 be searc e narrowed in

rrdance with the_ user's fe e exa

SULt3RAd i gt T HEIR| As SRFEEAP Gt SHItp %%sggsnssfmh is
the nmusic to be sel ected when the user sets a nod

made; fa1GRESiSE We| @i dhien AhE T IGeESs &8 i udaethita &g failure in
search, autonmatic selection and random sel ecti on can

searg .| Heimeawon,o ash@ 'gespditaofsdig seanFh/he fi grasssiagie two or
of nmusic can also be I|limted to the one that is

more' fpEstés t ofbensdlcecwiedse Netieéthbafl itiyn e swebhoni mbet ,certain
though itenms such as a nusic title, classification,

thrdskeald Ofh11§€ASERe MuBRcaAGta MY E@SEd 0y aned exipl 8i 1&d searched
as the attribute data, other itens than the above, in

seqd@ﬂﬂ¥3ft¥3%%@%afﬁsrhﬁgﬁ%sdyfﬁr@h@“§hﬁl§5§t SUlH?blllty, and

represe an al so be used. Further, though t

I
the ég%%%%H?@beﬁﬁermﬁﬁgh gg tﬁgpr588§8 %Bé!pMﬁgchWﬁ§Ea first

such as a hard disc, d
extrardStyer Yay %d@%%fﬁfhé’%’ﬁ%t :é{]usr%tc\éﬁsffaaﬁ?d may be

that contents. As expl ai ned above, _in the first and
displastl bRbsMienehitaplay hda €PUbe | setentpgubyd e user as the

control each device of this apparatus; and as the
prefidiahlemocdicent, an explanation is made wth respect
to a nmethod in which a service center that nanages

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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dat abase where the attributes of the nusic are defined

and that has functions of generating possible nusic

data to be selected and has communi cation neans to

conmuni cate with the nobil e-use audi o reproducing

apparatus on the user side is provided, and the nusic
the SRhEEET HatS PEr ormEgi by shenseiyi ae KePdelisk,Ge®, MD and

is an exanple of a configuration according to the

irgd. e L.nent . r h [ i 0 f .

memc}rfg)bi ?ré- %gfghg%di ot}F%pFng%ci ng a%%gr %&urgs ng&ﬁfa% ?Rg dttripute

. sane nfiguration as that explained in FIG 1, a
ltenlfsorﬁ‘ﬂﬂﬁi%é‘ft' SPESHYSl unit 15 for conmunicating with
a service_center 22 is connected to the CPU 1. On the
ot He¥ BARH21IRRE $BPVPee iderith® D2TrfhcRidesesanoy empodiments,
musi ¢ dat abase 24 and a communi cation unit 25. Here,
the t KPthusl ¢ idateirefsagwed s tthe ahntatlse @aeh digvigs of this
the identification ID and attribute of the nusic, and
appdrmathai;ngampd eger vée ithiirie enlswdinkmg, nedi expldachtdsna is made
magneti ¢ disc and RAM The nusic sel ection processing

witHCes iy t® 4hhstheabedi waAtnhi § dhdidkeGerNdMat manages
the whole of the processing flowis simlar to the

data[}loégé’&amfleooéhé:' &Ff’ibﬁ@@s nY$i ehaeaheh Ak 22 gréf?ix’setoe%d that

I's perforned in the service cent
hasﬁgiCh is digfer%p% fron1th%ﬁ§r.vu§us eq?o%ggen%. I?e selected
BiTeiORE Chuded a5 oS A ar R TS 29° FF a@mit%
envi ronnental variables such as the current |ocation,,
and ch@$ e APMIHRAR CatdRPe MR3M5e, t Qi FOMBIRESATFE, Wikl Shommekile-use
the service center 22 through the conmunication '
audiQnfeBrognRFrings aPPRE sy e ERAt &Ser2 @i &8s provided, and
i nformati on sent fromthe nobile-use audi o reproducing
the apparataslelidyy ihepenimmmed iy drhe osgrolcaimdnt2sr t o
be supplied to the
FIG. 6 is an example of a configuration according to 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 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

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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CPU 23. In the CPU 23, the possible nusic data
suitable for the present situation is extracted
referring to the nmusic attribute data in the nusic
dat abase 24 based on the acquired environnental
vari ables, and the identification ID of the nusic 1is
r ednbo E -gﬁ&% re r%%lécigwrfﬂ@ra&% 22,
the:§¥%§§ ?Rg 5%%? ??gnégh connuﬁ?%at?on control unit 25er
, as .the, possible _musigc list, ln th il e-uUse di ——
Whlc?‘eﬁsoﬁkféegree{btpa?%?rﬁs&ﬁ,pr?ﬂéoﬁ%sgfr%?glh%g?é ITi%slét mbbile-use
returned is received by the commnicatiaon contr ol .
audignirePEodugAR Y REPEPE tHSexdlr SdRRSIHE S |V I Ry variables

the nusic in the possible nusic |ist out of the nusic _
suchdaa@ rtédeor duingenedilonadipnd reproenet itdda/hekeBpergture, air
perfornmed. Note that, in this enbodi nent, the nusic
pres@airajasendd so ohe txer vilze cemtvdce22ceaseexplai neldrouwgh the
which the attributes of the nusic were made to be the

commiiialRasen tdentrdnbase tmays beThbe seave exptehtet PR receives
the first enbodi nent in which history information of

inféfﬁ?ﬂ¥3ﬂ nit erdis &hd SndieseMed . addies il Sasthg apparatus
audi o reproduci ng apparatus 21 on the user side

trapsmts t, ser Vi en t.he his :

21 By gﬁﬁat@é‘%“%é‘&%%‘tgs%“t hcgeor{rérgorlgdﬂltég% %ﬁustjlbc %‘Lhdts%iélled to the
envi ronnental _infgrmation at .each tine n .

CPU (B GHUCEROCBY  Rds| EhPeBRast B fod o CatlAte S ALe for the
the processing collectively such as when the power is

preseirt. shtuyafeioneisi esteapted peferkéng §ootpe music attribute

information transmtted thereto is classified for '
datzachnuserharshomnetei vemttdimsser vide daded presdheed acquired
in the database. Wth such a configuration, the

envidtGint seavehi sDeessang thet heehitdtfacptdear Ad rafleche music
on the user side is perforned by the CPU 23 in the
is BEFVYFEEd CEAt he2BobdNd-use audio reproducing apparatus 21 of
the user from the communication control unit 25 as the possible
music list. In the mobile-use audio reproducing apparatus 21,
the possible music 1list returned is received by the
communication control unit 15; and the CPU 1 extracts the 1list
to search the music in the possible music 1list 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 history

information of the past of the user is preserved. The mobile-use

audio reproducing apparatus 21 on the user side transmits to the
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the search result can be returned to the nobile-use
audi o reproduci ng apparatus 21. In this way,
according to the third enbodi nent, since the
processing performed in the CPU 1 of the nobil e-use
audi o reproducing apparatus 21 is reduced and the

f
servﬁg%'gr%t r& rre | um o%orre};:q %or yth}For agecﬁﬁkﬁi regrOduced
th di h I
muSI(?apai‘P y céa"h Jo]g r%‘g‘%g{d]l: 9@?:’%‘?@1 &, ngtfﬂgeacm st e when

search processing for selecting the nusic and the
reproshciiorof afhe wgdicc 4§i t RBFECFBRGt heTpr @kenthe “end of the
situation and the like are perforned by the CPU 23 in
proadss igy vvekleehivelp2suphi mserndree thed Hawest i bhaPFF. In the
reinforcenent to the program describing the contents
servifcepr eeessr n@2ar eetearki ooyt infblhmeasen dorsmmisntddy thereto
the nmusic that satisfies the user can be obtai ned.

is Massih%d i1t heaghovgsdlesghbbesbddiwds $0eONsk@Rtkte and is
hird enbodi nents, though explanation is made with

gé?%éHx 4P Q%e24d%¥§%ﬁg% i npwhichgtpg pEeSSQﬁfl%uratlon, the

invention is applied to an in-car audio repro cl ng
r at us homever not lin¢te Ihereto sent
25 ES

iSRRI A B S ot (0 M DTt s SRR the user

reproduci ng apparatus and sq_on. Further, in the above
sid&nrh®dPREAPEMEEX HYa ";??oﬁPPsgﬁadé‘a fit SERgice center 22, and

reproduction of nusic, however, the present invention
the cmafr@fapmeuseldt\/\h@ﬁndab% Jteietrnedharkq h&hgusimebide—use audio

used, for exanple: audio data such as narration; text
repxbuucingﬂappar&ﬁwagésg sel ection and reproduction of

the video program and so on. Furthernore, in

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 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 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 is made with respect to an
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each of the enbodi nents descri bed above, although an
apparatus constituted as a reproduci ng apparatus that
perfornms the processing of this invention was used,
the programthat executes the processing of this
invention is installed in, for exanple, a persona

exanffAP U wRPPRT 8hUS pra eaitd Qivdde b kesfap &9@8 to an in-car
positioning is connected thereto, and nu5|g and vi deo

Sto j ap [ el e n

audf Ok Ehrbduo 88 SRR SRRRLAL o dole P e drdnereto, tne
ositioning.data at present. B 2 Al 1. A ,

predill o BERRG L BRparat uBeco L LFRg Tt EBRt S Tamgvable audio
recording nediumin which a plurality of contents

reprpduCidi® rRBREREMS endRfonfEnt AN var Faptkedcquildi tithe above
means for acquiring environnental variables;

embadipreytiat iexp Hrsttoion st meyke nadamst fioie prepesduagion of music,
identification information of the reproduced contents

howedadiry, thenpreseént tinwdret iastyvi eannirt adppyBidd@blvBenaldata other
the tinme of reproduction; and reproduction contro

thareahe f @fusS@ eGls Ngsald r eprodughRP1eGONLEALS d3h8a such as
fromsaid contents data recordi ng nedi um based on

nar i d A | FXeQQF“ESEtSnvié ntal ng%%%?%ﬁ'at BE€S8EP on  and
an envi ronment al variabl'es stored in said
ductioP gbstony st or age neans.
a

0 2. Th .
=ep3 i rOF apPir JCEE adES MY (181 GPmop-  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 1like 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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wherein said environnental variables include at | east
one of location information, tine information and
envi ronnental information, positioning neans to
specify the |ocation is provided when said
environnental variables include |ocation infornmation;
timer neans to neasure thephifyg i s provi ded when said
envi ronnent al varlables include tine information; and

an e V|ronne tal_ information sensor .o neasure the 26
ﬁv ?b ucﬁﬂ%ﬂ%ﬁﬂ%ﬁﬁ%%isﬁﬂ%ﬁﬁ%ﬁip%men sai d

envi ronnent al vari abl es nclude envi r.,onnen;

T harrone galh SREdite RSB A R o apigradity of

claiml1l, wherein said environnental vari abl es i ncl ude
contgntise gt a i eofrecedaeidsn i nformation, time information

and environnental information, and said reproduction

c@rtvictormesantsa obtwe mislslad d edqidsirtiion wednsg esfrert dagquiring

any one of location information, time information and

enviHormeENtRAIriiafi@gyat i on of said environnent al
variables; obtains said simlarity with respect to the

f@ﬂrodﬁg@féﬁit I oy dthan, Sa'éi:&ﬂﬁ;{@f i QL drat i @y Wedr&serving
plurality of simlar €environnen vari abl es based on

1denté1'$ecsatt@ d‘g: 'atr%’ o%asctl’ a%q” Seék?e‘:t Zr?ﬁ&dorcf@@é@d c?r?térﬂes data

con ron1sa| content's ecor di ng
nthis simlarity . %ﬁ;reprodu0|n ,
comtge I C iy pET Y R Loy G, tine of
attrlbute |nfornat|on storage neans to preserve

reprgduqtiane and

reproduction control means for selecting and reproducing
contents data from said contents data recording medium based on
similarity between environmental variables at present and
environmental variables stored in said reproduction history

storage means.

2. The reproducing apparatus according to claim 1,

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

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
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informati on of said contents data associated with
identification information of said contents data,
wherein when it is judged based on said simlarity
obt ai ned that no environnmental variables of the past
simlar to environnental variables at present exist,

envf%@d%éﬂ%%ﬁpdygbeHat§QﬂtGEJ,?g§9§d83tQHQ§1CE?EQ”Q%?Vf?bnmental

SU|tab|I|ty etween 27 environnmental varla

sent. he at.tri i.nf.or.nat i qn of said
var B eties S e TR s the cont ent s
dat a fron1sa|d contents data recordi ng nedi um based on
the suitability. 5. The reproducing apparatus
according to claim1l, wherein when it is judged based
on %al'ﬂl%llfﬁméf?qh#%/l%t%ﬂm‘%#ﬁataWWGo gim 1,
vari ables of the past simlar to environnental
varvwlabtebn asajpd espnirennsntasavdriepledudnicdmdeonttr dleast two
means sends environnmental variables at present to a

of Seikdtderceingormatdongl eciseaninfepnatdiueas 4H€ environmental
contents data fromsaid contents data recording

lnfdg%yﬁqupasggdon identification information sent from
the service center, and said service center includes:

£1oR00 EALAR LRG0T Ry i ol AL RN Ssaaricy

f t th tents, d d sel ect .
WL orEFEPeBand d o Y8 ceBAPho ShientPFREAP  on LHforRation,  time

i nformation of the contents data judged to be close to
1anQW§t%9ﬂn?%%n%ﬂYbFov%?Pﬁﬁieén§8§@étéﬁmﬂ%§sﬁﬂ%@ﬂﬁWV%&onmental

bet ween the environnental variables supplied and said
varighlkdsut ebtafioeneaigh, similarity with respect to the other

information than said one of information when a plurality of
similar environmental variables based on this similarity exist;
and selects and reproduces the contents data from said contents

data recording medium based on this similarity.

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 1is Jjudged based on said similarity
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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and to send the identification information to said
reproduction control neans. 6. A reproduction contro
nmet hod, conprising the steps 28 of: storing
identification information of contents data to be
reproduced associ ated with environnmental variables at

env 'tqu'uﬁéﬂ?al Q{afn%l%gjfatﬂ gﬁea @iz-m&]gtﬁé]ea@éﬂﬂ@t{é. ti/n ormation

etween environnental v es at present and sa
stored environnental variables: and, selecting a
of S4 ofiRETREE BonEas Gl L DHECHS o dataPioHitEsr (e gPntents
7. The repraoduction control nethod according to_claim
datz frPE]‘rtﬁ%?“dccﬁﬁFr‘i‘%rPt@ gRéast EpCBFILRE| dRTHY cHFSERt son  the
_data based on the cl oseness between environnental
suitailafiyes at present and attribute information of the
contents data, when it is judged based on said

simlarity that no environnmental variables of the
past simlar to environmental variables at present

exi 51 . Th8. rdpLod €L 06 Ushp £a €08t & Ot o FBI M@ dt ACEDA THhnd,
to claim7, wherein said simlarity obtaining step

ool aBho JRLECLLEN SLebiiagas 1040ES syo SELY, Hpmitariey
obté%ﬁéﬁiéhégpﬁgdgﬁggrggﬁggtgf %Q%iagﬁggl%f %%e 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
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
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of:

storing identification information of contents data to be
reproduced associated with environmental variables at the time
of reproduction;

obtaining the similarity between environmental variables
at present and said stored environmental variables; and

selecting and reproducing contents data based on said

similarity.

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

selecting contents data based on the closeness between
environmental variables at present and attribute information of
the contents data, when it is judged based on said similarity
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 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.
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