RADI O COVMUNI CATI ON APPARATUS, | NFORVATI ON PROCESSI NG SYSTEM PROGRAM AND
RADI O COMMUNI CATI ON METHOD TECHNI CAL FI ELD [0001] The present invention
relates to a radi o communi cati on apparatus, an information processing
system a program and a radi o comuni cati on net hod. BACKGROUND ART

10[ 0002] In recent years, radilo communication apparatuses capabl e
of comunicating with GPS (d obal Positioning System or base stations
(access points) of wireless LAN (Local Area Network) have been w dely used.
Such a radiFAaldmMmUOMMUNODAERDar APBSRAATS o SIN IR e ATHeN p FRACKRENSE t he | ocal

appar at us WSl n i fLanj r., \M e osition estimation
technology%%gﬁﬁé@gﬁgﬁi%ggégw@%ggﬁghﬁgé@ﬁpﬁhﬁgk3i§gbﬁbh@g an i nportant
comon basic tecl-nology in wide-ranging fields such as navi gati on,
security, and entertai nnent. However, according to the position estimation
t echnol ogy BASENIGALESE Posi tioning, it takes a long time to suppl ement
synchronlzgé?ﬂg during activation and it is difficult to use such a radio
20 conmuni n appar atus indoors or underground where a radi o signal from
a satellite is n@he meceny abyksion| @@@@] to a radio Thenpoghfdonpesitinedn on

t echnol ogy .u t he ot hand S atec logy to

bot 1t o2 HEOBBRIE PEBT e S S eB AT LA S GBI as TEN8d o i gnal
strength of radlo signals received by the radi o comruni cati on apparat us
from base stations and position information of the base stations registered
in advance.B 'éﬁﬁggﬁﬁﬁﬁéAgtatlons of wireless LAN are set up al so indoors or
undergr%unq0(5 door or underground position estimation is enabl ed according
to the p05|t|o estimation technology using wireless LAN, which is
difficult to achiewrecragewns. didigedromiiea®0pppirtiuen cegbiavdichumunietmp| ogy

b2 on PR T SEerhl: BROLBURRSILRP -5 TRLiRRChod can

LAN (Local Area Network) have been widely used. Such a radio communication

apparatus can estimate the position of the local apparatus by using GPS positioning
15 or wireless LAN. Position estimation technology using such a radio
communication apparatus is an important common basic technology in wide-ranging
fields such as navigation, security, and entertainment. However, according to the
position estimation technology based on GPS positioning, it takes a long time to
supplement synchromization during activation and it is difficult to use such a radio
20  communication apparatus indoors or underground where a radio signal from a
satellite is not receivable.
10003]
The position estimation fechnology using wireless LLAN, on the other hand,

is a technology 1o estimate the position of a radio commumnication apparatus based on

B2
o

signal strength of radio signals received by the radio communication apparatus from
base stations and position information of the base stations registered in advance.
Since base stations of wireless LAN are set up also indoors or underground, indoor
or underground position estimation is enabled according to the position estimation
technology using wireless LAN, which is difficult to achieve according to the
30  position estimation technology based on GPS positioning. That is, the above

position estimation method can be considered to be a position estimation technology



excel lent in convenience and ease if base station information indicating
positions of base stations of wireless LAN set up around a radio

comuni cation apparatus is registered in a position estinmation apparatus.
[ 0004] 5Thus, technology to construct a database of base station
information of wireless LAN has nowaddys been proposed. In Patent Docunent
1, for exanple, a nethod by which base station identification informtion
recei ved by a radi o conmuni cati on apparatus having a current position
acqui si t i orxdelingtin conanidndehmd caser i€ haseppssioh i inforroétidnhiediratigpositrmueti cat i on

apparatus acquired by the current 10position,acquisition function are
associ at ed "And"#EGF & gﬁgﬁ”?zfﬁgé%ﬁﬁbé??m%ﬁiﬁ%Pé%?ﬂf%%ﬁ' WEPBEAHES et hod by
whi ch base rghatic@ih 4 sipfiohkittadtioanppapdtor. mat i on contained in a radio signa
received froma base station of wreless LAN and position information
acqui red by?%¥¥lng a GPS receiving function are associated for registration

in a vehicle equirpped.ophdifict B SRPuE S RLMENG SUBLL | ORoANFoMERIESS LAN
comuni cation 15function I'S described. PRI OR ART DOCUMENT [ 0005]
[ Pat ent Docvirmest LAN Jeapanedsys Patremopoipd| i lodtatant DoairderOd efor Rvamisle, ©2007- 43574

[ Patent Docunent ,2] L. S.. Patent | ication Laid-Cpen N 06- 0095349
Dl a0 OsURe T | whieRrieeR 36’682%8““ felid %@é@%}?ﬂ Pl SO IR o

col | ected hymeonkeisd afakattehiogs adependpsogtion bafuigkamplreiom andenent pat h
by a novabl e body t hat gpves a radi o copmuni cati on apggrqt s Therefore, if
the novabl EUBByPIHPEs ey FHETMHEFHIEoRIITIOFBHES Bt B IR ™ whose base

station g NTOLRRE lORdiSork RAWLN &Q?Eg%ciaﬁefifaner@,@k@f@dtg_p%soﬁgwe% lpage: station

information i s obtained so that e collection of 30information becones
i nef fi ci entDocueBe7]. & method by which base station identification information contained in

a radio signal received from a base station of wireless LAN and position information
acquired by using a GPS receiving function are associated for registration in a
vehicle equipped with the GPS receiving function and wireless LAN communication

15  function is described.

PRIOR ART DOCUMENT
[0005]
[Patent Document 1] Japanese Patent Application Laid-Open No.
20  2007-43574
[Patent Document 2] U.S. Patent Application Laid-Open No. 2006-0095349

DISCLOSURE OF THE INVENTION
[0006]

3]
o

However, base station information collected by conventional methods
depends on, for example, a movement path by a movable body that moves a radio
cormmunication apparatus. Therefore, if the movable body moves only in the
neighborhood of base stations whose base station information 1s known, there is a
problem that no new base station information is obtained so that the collection of
30  information becomes inefficient.

[06007]



3 Enbodi nents of the invention provide a novel and inproved radio
conmmuni cati on apparatus capable of efficiently collecting base station
information, an information processing system a program and a radio
comuni cati on net hod. [0008] According to a first aspect of the
invention, there is provided a radi o cémmuni cati on apparatus capabl e of
comuni cating with a base station of radi o comruni cati on and noved with
movenent of a W}%Bbcﬁmgggyof'tﬂgl HIERS garéxﬁgé a0&, o8y Fmﬁaﬁiéﬂg}gv ShdibOon

i nfoi mation of uRknown basée stations whose base station identitication

i nf or mat i oomatmuachéeh dppatdnes dpalelc stiattiiamntiys calktioyhaseeg@icdeid fdrinatien,n;  a
notification unit that notifies the novabl e body or an .operation subject of
the novabl & B%lfarwa&fm PHSEHHS TFGH- ARFOFARL 15he B QBRI BER st at i ons
recorded i[bdo@? storage unit; a communication unit that receives a radio
signal containing the base station identification information fromthe base
stations incl udi Agcardieg unkndust baset of dbd amsntiamdtharea écpradideg ainediot hat

records the base. station identi 1ca i on infor,nati,g{l ont ai ned in %jhe radi o
si gnal r ecETRFRYMGHIH BPRAAN ATRARS Bh COMMUn] iR &1 Gﬁléé%si?ﬁf’? ot re¢i8o]

Wth the abgysuRRfdOMALLAS whﬂ@nmﬁeﬁﬂ 6o hﬁif@aﬂeiaod?,%mhﬁ . AsiEpaabl e body

or an operation subject of the novable body of position infornmation of

unknown bas®t Staairigopssificec arfdektion vhemkteradesasidtionT wisse t fase rsédico

comruni cation. aratus can be ved to the nei.ghhorhood o e position of
i Unknown! BALEBPR G B P Re TR a e Bse ORI SEPE DAt b BtreBh

not | f! catl ﬁ&iﬁﬁaﬁbﬁ‘%&o%a’é IBRfEN Y e B1R Qédyl!ak%ﬁ"\@pé?ﬁ% %@Edt%&sghléy t he
notification unit. Then, the comrunication unit can receive a radi o signal

cont ai ni ngmsasikde ody pbthei metionfinanaoen phiberunknewen bafe stiteongmkevodud ibase
station frﬂ{gn t he unknown base.st.ati Oﬂ tihnt t he nei qh?t:‘or hood of the B%Si tion
of the unkHEWHOBESE t AFPBRUEHEE WIPLESHIFhE APt $ 8 SPHE P HeMase

station i depkistdtieatida ficR{R HBrinaNos adhAihRedsd RatidiR ihadhife ShaRdhnotvgcei ved
by the conmunication unit in the storage unit. As a resyl%,_ base station
i dent i fi cabasgnstpimdnst rmad i vreafrding kwotwithfawsorts athe obase i daticac otegtiticationt he

storage unit. by the recordi unit, so that ,position infoj.mati.on of unknown
base stati BHELHR HRREHEY 38 M ety figlleiiedtiohe eRPsverghuLn e

associ at edgtogb@hitcan then be utilized for, for exanple, subsequent
position estimation. [0010] The radi o conmuni cati on appar at us
further intl098ks: a position information acquisition unit that acquires the
posi tion i nformagj. f.the radig.. ni cation apparatus. Th

conmmuni cati on unﬂl{%ﬁgg ‘rgﬁr)oevce(lm\?e]l aggg’at Fo Ofs’iﬁ%aﬁlé)fl Uinﬁt Ig)tﬁeaﬁé’f‘%‘?aﬁ%enbeodiyperi od
and the regpidifigativni sibjeBio faBS Mo le badidoN RGO iRdrasshH &inkeswh b of the
position information and the position information in the storage unit and
associ at e #atigwdeyiragl mj the serageimit adihgs.dhgy o pymplBicademANRS WA uni t
with the b t,i ] .5l i i.nfo tion ntained.in the radio
signal r ecg;é\%@egytoﬁﬁ%%%%gﬁﬁlkggtﬂﬁ?ﬁ% 3%5{3 én(g r elélglfrﬁj%ﬁhtg eagcgnosnt gétlﬁ)‘on

i denti fi catoeemedf d@rth@hioosblanddy bescdasenotifiegtid oRthie pokitien Shfofagonusti t .
[0011] Wth the above configuration, base station identification

i nf or mat i ORI Vekase deornby Hie watdicaten uwitt bienpHlerypraseyestivnadivgain o

recei ving L apRLaX! HBLA AL MISS! iR 1R OkicROMRoRIGER & gposi ti on

information 1s ase~s on | Irfrcation information contained in the
radi o si gnahkifoseebasedthiont fiemcthammibeah ibage watitn healic héighpekédd onttef the
position information. That is, the base station identification information
of a base BeHHEHAT phcuriovebiset i siteroihs Aerosdng angtorcpyrds e biicece of
posi Ui on 1 QhopMiRcEAM BfMAIACEGHhELTh e RAR! L] FALOLIRL gR. Thus,
based on position information matching or approxi nmating positio

i nf or mat i onofmuakatiork moitnin bihs stahgt wait, Base rahilf base stdeet lidanddtiton

information of the unknown base statjon can be extracted from base station
dent i fi cateRIANI of HAIIS Pase satiens iSﬁeﬁ%&dslpd?w@raaﬁ pipit by the recording

unit, so that position information of unknown base stations and base station



25[ 0012] The radi o conmuni cation further includes a neasuring unit
that neasures receiving intensity of each base station that is a source of
the radi o signal received by the comrunication unit. The recording unit nmay
further .associate the receiving intensity nmeasured by the nmeasuring unit
with the base station identification 80information and the receiving tine
of the radio signal and record the base station identification information,
the receiving time, and the receiving intensity in the 5 storage unit.
[ 0013] identiM¥dtibn tih@rahkvecanont bgusiakd owhichfcaa thbmbaldidlliyedfiopifeces of
base station identjfication infornmation is extracted based on sonme piece of
position i RESHRELTBRAREE BTG 8P ™2Br oxi mati ng position information of an
unknown ba @gﬁﬁation, the base station identification information of the
unknown base station can be identified based on receiving intensity
associ at ed wi t h Eaciadisi conenipicabers eopstaditsi foriberdasivdesi e pesitom inforsatamt i on. | f,
0 oX2EP L g RRSh LRP P LOLIB LR BhicR T MAKARILORE Sahl AbflaRAhisOTe bi oCe
of posi tion AT OF At Of extr &me] cﬁoseﬁy approxi mate, the base station 10
i denti fi catappdratunf OMheebnennessocirdted mede thheadir date st 2 siedetatmis¢d engt h of
the plurality of pieces of base station identifjcation.informtion can be
det er m ned aegmgén HE 1Bereding (il FSauTRIT W%é?‘i%%a‘? AFBTHET BR° &F Bhe unknown
base stati Qusiib® hkddnatbe at BBl Qosii@N RN oriMoh W B 8fordgaGhitdad haseiaktat i on
attached information 15 attached to the base station that is the source of
the radio skegidng timadf threragiecHEgl Ay MMFENREYICHSSBEGYED HikePns_ e at i on
attach i nfornmti on .\ e ha tati [ ti.f L gatlon knfar ion and
record e]ngg%%ggtﬁ%%hgﬁgﬁtfgg%g%?o%¥fﬁ of%ggiS%hgné&%ﬂgﬁbggquiation
attached i nfonmmddaton unit ahe rebalr tgeasmbbtion fdenfilratiox amfpinetion kedBhse st ati on
attached information,of the unknown base station is known and a plurality
of 20 pi ecEELYRE PR HHEEFSE YT on identification information is recorded
in the storaggunit, the base station identification information associated
with the base station attached information of the unknown base station can
be deternined to Vi tthe dbase copbeyrdns dent | FREEt iGHITFHESR B TBHRUSH t he
unknown, basg. G itk stb0e i BPTAS: L35 Qe U UNLGAAL BB BAR6 AL ur t her
i ncl udes an operation unft 1n

ar acquisition time of some plece of position information is the base station

identification information contained in the radio signal received by the
communication unit near the position of the position information. That is, the base
station identification information of a base station present near the position indicated
20 by some piece of position information can be extracted from the position information.
Thus, based on position information matching or approximating position information
of an unknown base station, base station identification information of the unknown
base station can be extracted from base station identification information recorded

the storage unit.
0012}

2
e

The radio communication further includes a measuring unit that measures
recetving intensity of each base station that is a source of the radic signal received by
the communication unit. The recording unit may further associate the receiving
intensity measured by the measuring unit with the base station identification

30  information and the receiving time of the radio signal and record the base station

identification information, the receiving time, and the receiving intemsity in the



whi ch a predeterm ned operation is performed by the novabl e body or the
operation subject of the novable body. When the predeterm ned operation is
performed in the operation unit, the recording unit may record the base
station identification information contained in the radio signal received
by the comunication unit in the 30stérage unit. If, for exanple, the
predeterm ned operation is performed near an unknown base station, a radio
signal transmtted fromthe unknown base station is 6 received by the
comuni cat stongeimiit. and t hus, the base station identification infonnation of
t he unknomg%ﬁaﬁe station is recorded in the storage unit. As a result, the
base stati fdentification informati on of the unknown base station can be
associ ated w th Whe ROSsdbiOrRohffLsmAL i10R phrdifte dinkeewnibese @didhi on ex
post facto, [0016] ~The conmuni cation unit may transmt the base
station i didspifiqasan ingarmMaHPe inBTTa6I8d PetsrWetPIpnPiEtfe0 %ﬁ@@égg@ﬁ’ﬁmﬁy t he
recordi pg [P A Y f%QH@ F 00 I I QR Rr Beessi ng
apparat%s #ﬁg%nxg%éﬁwggﬁgggg %Fg%?6h‘i %%??P{8gﬁw%ﬂ%g%?%%ﬁg?¥§hggecorded in
t he st or agéasanidtiof idemifitetios oxfoummition tof e wnkinowe eseatsion icait be Whetiflsdse st ati on
identification infonnation .of an.unkn ase station wt.h i,tion
i nf or mat i oR2HE °F Hﬁceﬁfg%gemgeflggi %ﬁ%%%‘%?ﬁ%%%ﬁ PIEF T'n ocryr%% Olnolﬁé.ﬁ%?%ﬁ%?]
The radi o eapmHbeat ifoR: aRR@N & tidsitibu iitfhefation of utl @skmrvn ieg sagonuamidt  t hat
pi cks up an image therearound. The notiIication uni.t may notify. the
oper ation S$UBf Btee 8F PYFEIPBPABPROLEAFIGT AT ARRJESPREK #5'%®he i nagi ng
uni t. Wht h;ihecaboy e, onti gUEatihen wilhBe REIAL 4 AN SHRERG: 1l piliagtymovabl e
body can operate novenent of the novabl e body based on images picked up by
t he i magi ngf pivkts. of Sascsationddendidicei coonpmiteat ¢aprbealsparaed o dsthaded with
novenent of_ t.he. movabl.e body, ..t he i nj i on apparatus can record,
f or exanpléF&ngg%yﬁgbg%Wgrﬁgﬁ???%%%g#%ﬁ&gﬁgg?%%?%bn of an unknown base
station prgs@mq at a distant |location fromthe operation subject of the
novabl e body in the sforage unit IT%0018!3g 7 . Accqrahng)to,a second
aspect of the i nyBhiidh sighaemeyi Rriolichida base iSHHGR ASETEA BRoCELS ng syst em
conpri sisNg &, 528140 HEOFRRLES] 1aNisaRPahAlUst GARAR Sichll, SR RBREANG W Th a
base station of radio conmmunication and noved with npvenent of a novable
body and anmitriiey reasoicaée fhreobes sitapnapirabet defompaionpvise 8s &8ss Fipb¥at i on
acquired by Lhg o ERMMANLGALIAN wANASL AhlSy idhBEEL, hiG At G
comuni cat i Oh apparatus | ncl udes: a storage unit having position
i nf or mat i onh®bagdnkitionnatidss ifomidtionsn Weoseapaset. stigtivomamgientliefiagat i on
information attached,to the base station is unknown recorded therein; a
notificati oﬁtﬁtﬁﬁiaﬁa‘%ﬁﬁﬂﬂ%ﬁmﬁﬂﬂl Qgﬁﬂtﬁﬁ‘éﬁ%‘% SE SHHAY SIPORR 2BPAPAFEER S ubj ect of
the movapl e,ihedyr ok b LeBhtd@REAANIRIhAMHnOE ddalet Rk BRWbRASAISt at | ons
recorded in the storage unit; a communication unit that receives a radio
si gnal conttht hrssgtative 1GesiEcaoat inlAmpEBMsrIsided PFER hhbse ftPBATPEthsni tt ed
fromthe bas i i | t i ; 8. recordi ng
uni t that Hég%%ggkkﬁgﬁgégg&ggg?%%ﬁﬁggg%???%gggﬁﬁﬁm?%?g%g%f?%ﬁgggﬁ%ained in
t he radi o sidgnsdlcatiecefoveetidmyoltiveurdoowuniseatatiom unit in the storage unit,
and the infﬁggﬁtion processi ng apparatus includes a processing unit that
associ at es ’R&)base station identification information contained in the
radi o signal receipyagdibYoliiRuneRap Rpadtho furthdt tndheidt af dPosiitd ofit ¢f the
unknown base stations of the base station_identification informgtion
recorded i nvhisk 2resiedgBinghpeerai 1§ ReigEst oY dhe mﬁ?ﬁ%&dmﬁ th5FOPEREORInk nown
base statiofg;..l Qﬁ?h%]myyaﬁ)ﬁ 436, aRaue ROREIANEAhIORerdie (P Rbiddeati on unit
notifies the hnva e

the operation unit, the recording unit may record the base station identification

information contained in the radio signal received by the communication unit in the
80  storage umit. If, for example, the predetermined operation is performed near an

unknown base station, a radio signal transmitted from the unknown base station is



7a body or the operation subject of the novabl e body of position

i nformati on of an unknown base station recorded in the storage unit. Thus,
the radi o conmuni cati on apparatus can be noved to the nei ghborhood of the
position of an unknown base station with novenent of the novabl e body based
on notification of the position infornftion of the unknown base stati on.
Then, the communication unit can receive a radi o signal containing base

station ideptilEd aft D doRhAMBLLR WA dhieaRknonm8asesh aldepinédiem t he
unknown base stati'on in the nei ghborhood of the position of the unknown
base st at i mformidépe of theamkecwn Hasegtaiontis reecwied sn thestdrasainst atAisanresult,
identifica ioQ i nf ormatj on contaj?ed i.n the radio sighal received, by the

comuni cat PEnCHi ¥3498 {H7BUEEBIPAgRIGmAHon A4 ey WHHPPD B staltoR; Fgh b

i denti fi cajds@fated ihTRE b&ﬁ?t_i&f intHEAAY o PRAS GnBAAH BAE s&@bn Eﬁp{)&%&&ed in the
storage unit by the recording unit. Thus, the processing unit of the

i nf or mat i olW0pplocessi ng apparatus can efficiently associate base station

identification ipformation with sition infornmati on of. unkno base
Stati ons. which T PREHTE00Y | W0 noY JransTEy f B o Eoel pLERIER Bosi t i on
esti mat i onininfahi6n radir@ed ARG ALE AN EPPIRALSSrdihORRA] With the Fer adi 0

communi cati on apparatus may further include a position information

acqui si t i ospnfigitativhatanacfoimadimnt hrocpesénig iappatatwl othahitieorivest basee stadidh o
conmuni cation. aratus, the co nication uni.t .may.receive.the radio

S gnal 1 n WERRERE B Pl R ETTLE R Pet B AR oy 2088 eMat o and
record an amOitb&didth @ basBBRtBon i@ tiAeSidd Aforhiation GBLh QRlcRREL bAxe sp@isht i on
information in the storage unit and associate a receiving tine of the radio
si gnal by Witk pestmunifeasdtion of Hietbags sthtiothidentafieation atfomratiodent i fi cati on
infornatiog)gfgtained in the radio signal received by the conmunication
unit and r g the base station identification information and the
receiving time iThd Relitonauficiibd apfaisithd Ghrthdr NBCIidSOMMREAONy BRIOGRAST NQ
apparatus may further include an extraction unit that extracts an

acqui si ti opicky #e a¥ impge Periarquad. | Ahomebiirdvnr ewbmpydnefy bibi mpeedionci at ed
with the pQsiti i.nformtlo i ff. ce.fromthe pogiti
infornatioﬁﬁ%¥*?ﬂgm3%'ﬁ%ﬁ%ﬁ%ggﬁqgfg?%%HL§%§%@%%Hﬁgéy?gwgtn%o g@?i?ﬁg range
in the stosiage totifiguraidd, tthe dPeatiesSiijecindtt HBMASBRCHaEE daheopase station
identification information_ recorded by being associated with the receiving
ti me whosel@véperaHcle mmemblnkodychased ion Biees pickedk tpdit B9 iBpgingeunikt r act i on
unit is wthi 0 1] ' 0S| 1 ] ' i of the
unknown basheot R REECAfuR B SBARRARAONR AT SRl TR B0 e
station i desdyi fthe ahdioncanih@fiomionofppastey dad redord, hidr Séxamale Bast tstddipnbei ng
associated with a receiving tinme approxinmating an acquisition tine of sone
pi ece of pWENELGHHON ARGFRBETOAL P vnbesestiaitanopressab At pfdigatilepation

i nfoiniati i LR j [ : i the 20 comuni cati on
uni t near ?ﬁ’gqggéﬁr?%‘% %@3%’{1@&%@%0& fi@h%??# 3{%%? {l(ﬁc[) 3 u?ﬁ'at is, the base
station i d@gtigfication informati on of a base station present near the
position indicated by sonme piece of position information can be extracted
fromthe position information. Thus, based on position information whose
difference fromposition informati on of an unknown base station is within a
first setting range, base station identification 25information of the
unknown base station can be extracted from base station identification
information recorded in the storage unit. [0022] The radio

communi cati on apparatus nmay further include a measuring unit that mnmeasures
receiving intensity of each base station that is a source of the radio



30signal received by the communication unit, the recording unit may further
associate the receiving intensity neasured by the neasuring unit with the
base station identification information and the receiving time of the
radi o signal and record the base station identification information, the
receiving time, and the receiving intehsity in the storage unit. Further,
the processing unit may associate the base station identification
information sel egtediiaseds 0&05&?%@1%0@93? € RRlch¥oR SHR 34 éd* ahhe base
station identification |nfornat|on of the base station i e catlon

i nf or mat i omfasswion at@dssmg systeheconpoding agedié nemwhiosetick ﬁ}ipar?ﬂmm@phblem t he

acquisition.tinme extracted by the extraction unit (s mnthln t he second
setting raﬂ%éoﬁﬁﬁmFﬁEn%dgﬁkF&%”?ﬁﬁﬁpﬁdf B LOMARMIARAb AT JAE % i on.

[ 0023] moverttbdtdf b ReaBRMB S AR LiHER 280 ph;ce%u@ e ahisHh AT r@&.%&s station

identification information is extracted based on position |nfornat|on whose
di f f er enceinfferoratipo sichivioat |bn"f e nmtlioo nomMmuaivatiok rapperatyas evhsteat it radiowi t hi n

the first settin ran the.basg station identification informati qn of the
inknown: batam BB Bl IRRERT b iRk B G ins U TR B

associ at edyMiobnengd sﬁh@x‘?sew%setlﬁé@ stabiéd !d%ﬂtlﬁgéﬁﬁh' ihict@bfi@attAhenpAtkon. For
exanpl e, the base station identification information associated wth the

gr eat est shamatation issyrginhwofredondedpherciaml i nytibéationswitshaimptifics tﬂemqvﬁblcat i on

informatio an be deternl ed t atio |de t|f

i nf or mati oR° Hﬁﬁgﬂ5ﬂq ‘gqé?&FW%ﬁ-Qfabé% epomlonl ﬁ%@@ athird
aspect of ﬁﬂﬂ@lo'w'ﬁVBzmé' Qﬁhonfsh@r:&dt:@ nﬁ”tﬁé“s@t@ggeauﬁftogr@ﬂhﬁ@ﬁﬁﬂéﬂ #ifQRRUter to
function as a radi o comuni cation apparatus capable of comunicating with a

base st at i teeiges raadidio cagnalncoudinmg éhedbmestﬁtmnt tdemﬁ@mnt indérnztivovabl e
body, inclyudin not i ation.unit t es t bl e bo or an
operation ﬁﬁ?@@?ﬁ Cm?ﬁ% %ﬁ 380%%8v3%$h%ﬁ ?W% E?%ﬁ ﬂﬁil%ﬁp f the
unknown baggoslial diNGal @eaESe” Hakk aatﬁinqaagﬁidaﬁ&h Wb mAiti6 R ThMBinedld @8 unit
that receives a radio signal containing the base station identification

i nf ormi at i oridir aigead reastvefr bmthh eopamictiani Wit ip NGk udemge the, wnindan base
stations; cordln uni t .t hat, records t at|o |de tification
Thfor mac ) ot eBRGR SRR Al BhunEn P Retalfe BT Byt bRLb BB Pl 1 on

unit in thaamrpﬁaglaﬁaawmmfm&&@%] contfined in the rddie ﬁ@x@h‘l&e@é’l%ﬂ &M Gan cause
hardware resources of a conputer including, for exanple, the CPU ROM and

RAM t 0 exe@URBURIGHENT BHENOK ateaitiopof thecaknonnhese stademwmiihe basestntioni t, and
recordi ng T r am can
o0 0 19 kb SRR AR G P AT B AR R BERY
Accor di ng the uakhout biseaspenat. of the invention, there is prOV|ded aradio
comuni cation nethod executed by a radi o comuni cation apparatus capabl e of
connunicatﬁ%@9hﬁth a base station of radio comuni cation and noved with
novenent of a : t osition

i nformation of an un n%&ﬁ¥C0ﬁ@§J#g¥ﬁgﬁI&ﬁggéﬁﬁﬁmég%¥%ﬁggh H%gn i fication
information attached to the base station is unknown in a storage nedi um
notifying the novabl e body or an operation subject of the novabl e body of
the position information of the unknown base stations recorded in the
storage nedium receiving a radio signal containing the base station
identification information transmtted fromthe base stations including the
unknown base stations; and recording the base station identification
information contained in the radio signal received fromthe base station in
the storage nmedium [0027] According to aspects descri bed above,
base station infoiwation can efficiently be collected. BRI EF DESCRI PTI ON OF
THE DRAW NGS [ 0028]



FIG | is an explanatory view showi ng a configuration exanple of a position
estimation system according to the present enbodi nent; FIG 2 is a
bl ock di agram showi ng the hardware configuration of a radi o conmunication
appar at us; FIG 3 is a block diagram showi ng the configuration of
the radi o communi cati on apparatus and & position estimation server
contained in the position estimation system according to the present

embodi MeNt fody or the opefdtien ﬁ]&ie%t 8N tRXRbaNA Bbily H%sﬁibﬁ%ﬂ%ﬁ%ﬁbﬁ&_ﬁﬁw e of

receiving intensity neasured by a neasuring unit; 5is an

expl anat or ynknpew tehostinen meowkdmpthe sefragragmt.st Brisotheiradio crmmiwmeasibnr ed by a
base station information storage unit:. 5EI 6 is.a functignal bl ock

di agr am sHOMERGES HE Eo P SUrAATORS BOoFHBA Sltd Redimarticht PO ONBpERGt us and
an i nf or magthih RERGESRINNG SEINEMoCHE BoBeBabdll 8n RB8BcHtoat dfofe ipabiabaat i on

col l ection system according to the present enbodi nent; FIG7 is an

expl anat or ipfuimetions hdwihggueknosmc bascestatkemp| Bhapt  tha kevowrubestionsenit icon
information; I0OFIG8 is a expl anatboré/ %/it‘ew hotv;@'écng an anrT{)I e ?ft a displ ay
screen di sPrEYed KA Wb RYNRE pase station ddentiigcaian IIQSTION of Y vi ew
showi ng a gRRMGHAt BisEX%aMBh &r@h thO'LBRSIvirY baRaGH@ENthel fth G1HdB{do@MNGT the

FIG 10 is a flow chart showing the flow of a collection nethod of the

15i nt ensi t postiEas of teewntknpphdrasasiabanandeteoghd ricording v resprdh ther bagk o
conmuni cat itotri] ag&%{-gt Wim, informati FéoGtalnledi 3 atllég lrz? ocﬁqgﬁa r%pe%vf\édn%y}:tge t1ow of
operation of'th i 6T n’&tl gn p|’8%_es_§1| ﬁg_ serv r; and & 12 is
an expl anatghmuiicawns BRMingha ststd 1giat | A9 aofestinebpeesaiin Rnefiddidh ment .
information of unknown base stations can be recorded in the storage unit by the
recording unit. Thus, the processing unit of the information processing apparatus
can efficiently associate base station identification information with position
information of unknown base stations, which can then be utilized for, for example,
subsequent position estimation by the radio communication apparatus.
[0020]
The radio communication apparatus may further include a position

information acquisition unit that acquires the position information of the radio

communication apparatus, the communication unit may receive the radio signal in a



BEST MODE FOR CARRYI NG QUT THE | NVENTI ON [ 0029] Hereinafter, preferred
enbodi nents of the present invention will bebe 25described in detail with
reference to the appended drawi ngs. Note that, in this specification and

t he appended draw ngs, structural elenments that have substantially the sane
function and structure are denoted wi 8h the sane reference nunerals, and
repeat ed expl anati on of these structural elenents is omtted. [0030] 30The
"BEST MODE FOR CARRYI NG OQUT THE | NVENTION' will be described according to

the order shawarBiabdWeriodl 2he £hoRogi trdipmaFskioratd o Bysidesn pduikliodver vi ew of
Position Estimation System|[1-2] Hardware Confi g%uratl on of Radio
¢

Communi cat g %ﬁbf‘ah?oétti% infermatiop e thopPSEPn PESTRILOR TS FIRBOHISYt em | 2]
Base Statigp @{eog %&wag% b@%lﬁa&go %yo%megg 1% ddmdMBEMR WA wiBage Station

| nf or mati on (Q;oll ection stem | Function of Base Station Information
Col | ecti on b&csiiﬁmn[@@n‘aﬁca@oenahmﬁmmfcosmd$t1éﬁm nafic| sigvet reaciverhXC8lel ect i on

System 5 communication unit and record the base station identification information and the
receiving time in the storage unit. Further, the information processing apparatus
may further include an extraction unit that extracts an acquisition time of the position
information recorded by being associated with the position information whose
difference from the position information of the unknown base station is within a first
10 setiing range in the storage unit, and the processing unit may associate the base
station identification information recorded by being associated with the receiving
time whose difference from the acquisition time exiracted by the extraction unit is
within & second setting range and the position information of the unknown base
station.
15 [0021]

With the above configuration, base station identification information
recorded in the storage unit by being associated with a receiving time approximating
an acquisition tme of some piece of position information is the base station
identification information contained in the radio signal received by the

20 communication unii near the position of the position information.  That is, the base
station identification information of a base station present near the position indicated
by some piece of position information can be extracted from the position information.
Thus, based on position information whose difference from pesition information of
an unknown base station is within a first setting range, base station identification

95 information of the unknown base station can be extracted from base station
identification information recorded in the storage unit.

10022]

The radic communication apparatus may further include a measuring unit
that measures receiving intensity of cach base station that is a source of the radio

30 signal received by the communication unit, the recording unit may further associate

the receiving intemsity measured by the measuring unit with the base station



[3] Summary 10[0031] [1] Position Estimation System|[1-1] Overview of

Position Estimation System First, an overview of a position
estimation system 1l according to the present enbodinment will be descri bed
with reference to FIG 1. 15[0032] Fla 1 is an explanatory view

showi ng a configuration exanple of the9position estimation system1
according to an enbodi nent. The position estimtion system 1l includes a

radi o conmggi¢Rdation i FBRAGRhUHhIAEe r&%g\gn%]ﬁﬁfei HiMhe 3%?2 s2PB antDfeco@ngle 30D, and

a position estimtion server 40. 20 3 base stations 30A,

30B, 30C, bkasdsBOON idshaficatiommiioimatidng theretavsiap tigsnmhihsatieoving ppensdy uses

t hat are spati al.l scattered. Faor exampl e, the base statjons 30A, 30B, 30C,
and 30D oall 118 SHESGEE: cEMER B PORCBEEWELh e P St oS A PR on
appar at us %Qn@ﬁ&tia@%fhﬂﬁat{oﬁdﬂe@ecﬁe@nﬂiﬂém %ﬁtrbééi'viﬁg)m&@éiﬂysa}séwéte@@iﬁlhm@ﬂ) rn
the respective radi o wave coverage or relay conmmunication between the radio

communi cat basa stspandmisica®nandormatomel thecbask strtiap paematigstigoestatignt o t he
base stations 304, 30 30C. .and. 30D resp ively. b ire. 10034

Vore spoci TResiiry wilhdhs JeeaPR iano AR SRetahL i b SowRy Becbase
30st at i onse@faciehing] @8 exb-dMonlasals Wisa th@%&&hh)se@i%?frgﬂig’g A he gobiiodV Fi
(Wreless Fidelity) standard, base stations of GSM (d obal System for

Mobi | e  13inGumetinn ebthe onkyownbasgstéiont ati ons of Bluetooth. If there is no
need to digb% ui sh the base stations, the base stations 30A, 30B, 30C, and
30D wi Il heréi-h be generically denoted sinply as the base station 30.

With the above configuration, if a plurality of base station identification
information is extracted based on position information whose difference from
position information of an unknown base station is within the first setting range, the
base station identification information of the unknown base station can be identified
based on receiving intensity associated with each piece of base station identification
information. For example, the base station identification information associated
with the greatest signal strength of the plurality of base station identification
information can be determined to be the base station identification information of the
unknown base station.

[0024]

According to a third aspect of the invention, there is provided a program
causing a computer to function as a radio communication apparatus capable of
communicating with a base station of radio communication and moved with
movement of a movable body, including: a notification unit that notifies the movable
body or an operation subject of the movable body of the position information of the
unknown base stations recorded in a storage mediﬁm; a communication unit that
receives a radio signal containing the base station identification information
transmitted from the base stations including the unknown base stations; and a
recording unit that records the base station identification information contained in the

radio signal received by the communication unit in the storage medium.

[0025]



[ 0035] In addition to signals transmtted for relaying radio
communi cation, the base station 30 can periodically transmt a beacon
signal to signal the presence of the base station 30 therearound. The
beacon signal contains, for exanple, a base station ID such as a MAC
address as base station identificationnformation attached to the base
station 30. As a result, the radio communi cati on apparatus 20 can verify

the 1, Opresence pfe amﬁfe%ﬁaﬁt@ﬁIcaﬁge%xmaﬁ@%%u;éa%@arc@%qte?m py the

base station ID containéd in the received beacon signal. The
radi o comrfmleaainpbntha@iﬁﬁ RO, 20d BavVitte anemid fuadd)nsexfehwtxfmatlmusmkl nds of

data based on radio c cation cantrol t he, base station 30. For 15
Cranl o LA S T AR S b G RS E g e Tadas AT it & f r oo
a content ﬂﬁ'ﬁré’g&ﬁ% o'ﬁﬁ'b&%éuséﬂ‘ﬁ:t fuB BOWN)s RE aﬁcfv%'ﬁ&btcéﬁﬁﬁﬁidéﬁo@hﬁ%h{t@@' c mails
to/from anot her radi o comuni cation apparatus (not shown) via the base

station 30[00PAE content data i ncludes nusic data of nusic, lectures, and
radi o prograns and t he Ilke vi.deo noVI es i

) . , d
prograns, phot os: i EfE 183 ?‘?e%aﬁlﬁemﬁﬁﬁﬁ% me&ﬁd%’?ﬁ’é&%ﬁtr\é&gﬁgh as

games and sefineaiesol SRAEH c—:xecuted oohi lrgdia d@»@fﬁmﬁé&loga@ afBghipebleSorshown in
FIG 1 as an exanple of the radio comunication apparatus 20 the radio

communi cat FORmApisaizg 1eipe hase Betiof oof &d@@o@mmcatwhomrhtm@‘rﬁdpwdbesm ng

ot e R R s TP AR Al RTR b iers R srtBak s RES TR RS e

HandyphoneoSystiflownBald betidhieh6scl tRRE HdHE NEnARRALALMSM RN 418 cNddd80
processi ng apparatus, PDA (Personal Digital Assistant), home game nachine,

and househ8icdbass sletien isankapyn maﬁ@@rageomg@}lms@m‘éw@hg|wbie(bcmiw @xanpl e, a
beacon. st OBBuLSISELLYSH LLOMIERER, OF o5 RATERLALLNS, A0 whliguhadt ©
base stations recorded in the storage medium; receiving a radio signal containing the
base station identification information transmitted from the base stations including
the unknown base stations; and recording the base station identification information
contained in the radio signal received from the base station in the storage medium.
[0027]

According to aspects described above, base station information can

efficiently be collected.

BRIEF DESCRIPTION OF THE DRAWINGS
[0028]

FIG. 1 is an explanatory view showing a configuration example of a position
estimation system according to the present embodiment;

FIG. 2 is a block diagram showing the hardware configuration of a radio
communication apparatus;

FIG. 3 is a block diagram showing the configuration of the radio
communication apparatus and a position estimation server contained in the position

estimation system according to the present embodiment;



of the signal, associate the nmeasured signal strength with the base station
| D of each of the base stations 30, and transmt the signal strength to the
position estimation server 40 as intensity nmeasurenent information. [0039]
5The position estimation server 40 has base station infoij.uation in which
i nformati on about the position where dach of the base stations 30 is set up
and the base station ID are associated in advance stored therein and has a
function to estimate the position of the radi o communi cation apparatus 20
from for exanpl®G #he apraxplanpbre Ow tshiaing HradxaopicbalSeceiang tilenstiygnal
strength information received fromthe 10 radi o comuni cati on apparatus 20
and t he ba8K MG PHEORNEYT on. The position estimation server 40

notifies the radie; CONPUR CAIARMB-APARL AidsviRD Al oliie i bRt edapRsi tion, so
that the radi o communi cation apparatus 20 can recogni ze the position of the
| ocal t er minfaimativhetopeddivtd kere SR ARiOIOHIOs SFoyege W80: can respond to a position

ation request ”Olgz-d?@'ga3@%&%@5@99&%@%@&&%iceﬂhag}pﬁ%aowe[%giﬁ O]but al so

15from a plurality of  other 1’0 coffmuni cation appar at uses
Thus, the peshihhoari@sippamtisend e ttforhaieh pgo@ssagstater teoatamed tif edader om t he

base station 30.is mare fective than,the position est.imation nethod usin
S in 1 hatBiETHOM COt b SYEEaC R RLEE S oOr AR EERand | 1t he radi 0"

communi cati on 20gppanaibis:pidatos; MERSBRinMe tbhdett BLarigdbbumayen texer age of
t he base station 30, [0041] [1-2] Hardware Configuration of Radio

Communi cat SGHONFHAPEEN | n t he foregoing, an overview of the position

esti matj,on sys: ﬁg}%aéggémp%ﬁ gy ﬂ&é%ﬁéﬁﬁg %%%ﬁggéagf%nﬁgpsws&& L

Subsequent |y, war e cton uration o I 0 comfuni cati on
appar at us Zspiagadty & displagutihe position estimtion system1 will be
described with r ?f&e r9e?scgntegplgtka%ry ZV'imL Osgél\@ng a concrete example of intensity
measurement information;
FIG 10 is a flow chart showing the flow of a collection method of the
15  intensity measurement information and log information by the radio cornmunication
apparatus;
FIG 11 is a flow chart showing the flow of operation of the information
processing server; and
FIG 12 is ap explapatory view showing a modification of the present

20 embodiment.

BEST MODE FOR CARRYING OUT THE INVENTION
[0029]
Hereinafter, preferred embodiments of the present invention will be
25  described in detail with reference to the appended drawings. Note that, in this
specification and the appended drawings, structural elements that have substantially
the same function and structure are denoted with the same reference numerals, and
repeated explanation of these structural elements is omitied.
10030]
30 The "BEST MODE FOR CARRYING OUT THE INVENTION" will be

described according to the order shown below:



FIG 2 is a block diagram showi ng the hardware configuration of the radio
communi cati on apparatus 20 The radi o comruni cati on apparatus 20 includes a
30 CPU (Central Processing Unit) 201, a ROM (Read Only Menory) 202, a RAM
(Random Access Menory) 203, a host bus 204, a bridge 205, an external bus
206, an 15 interface 207, an input deévice 208, an output device 210, a
storage device (HDD) 211, a drive 212, and a conmuni cation device 215.

[ 0043] The CPU 210 functions as an arithnmetic processing device and a
control 5 devi celanskitkarisialaton fateaveral | operation inside the radio

conmuni cation apparat us, 20 cording to various prograns The CPU 201 may be
a microprocessor.t- TTHECREN S§’t°8:E§§mfﬂ A arithnetic paraneters and

the |ike used byrithei{Rir203nilReIROMR2AS (tRiRRidHbh W opdReS Prograns used
for execution of the CPU 201 and parameters that change as appropriate
during executi onlltHéragion Ofﬁé@@oftlgﬁﬁ@@ﬁéﬁﬁﬁswgare mutual |y connected by the

host bus 204 conpﬁ Egé%%%gﬁ%m%”% nly[ﬁgﬁ{sont ieh] K. [0044] The host

bus 204°i s conne e externa such as a PCl (Peripheral
Conponent | nt er cRarigdteriiay ef Bae S)ation Snfuinmtidne” diectibgeSy208. | nci dental |y, the

host bus 204, th ridge 205, d.the_external bus 206 need not necessarily
be 15constitut edﬁéﬁﬁgﬁflg‘f%’i‘%%éﬁﬁt?%g@fwm‘ﬁ gﬂ%ecﬁﬁ@gﬁgm? npl enent ed by one

bus. [0045] (23] TheationRYB RSt 1208natih COARSAIABLRE Of an input means
for inputting information by a user such as a nouse, keyboard, touch panel,

button, mi crophot# Su®@iarch, and | ever and an input control circuit to
generat,e a%éﬁﬁ)ut signal based on an

[1] Position Estimation System

[1-1] Overview of Position Estimation System

First, an overview of a position estimation system 1 according to the present
embodiment will be described with reference to FI1G. 1.

15 {0032]

FIG. 1 is an explanatory view showing a configuration example of the
position estimation system 1 according to an embodiment. The position estimation
system 1 includes a radio communication apparatus 20, base stations 304, 308, 30C,
and 30D, and a position estimation. server 40,

20 [0033]

The base stations 30A, 30B, 30C, and 30D relay communication between
communication apparatuses that are spatially scattered. For exemple, the base
stations 304, 30B, 30C, and 30D can relay radio communication between some radio
communication apparatus 20 and another radic communication apparatus (not

25  shown) in the respective radio wave coverage or relay communication between the
radio communication apparatus 20 and a communication apparatus connected 1o the
base stations 304, 308, 30C, and 30D respectively by wire.

[0034]

More specifically, the base stations 30A, 30B, 30C, and 30D may be base

a0 stations of wireless LAN (Local Area Network) conforming to the Wikl {Wireless

Fidelity) standard, base stations of GSM (Global System for Mobile



20 input signal by the user and to output the input signal to the CPU 201.
The user of the radi o communi cati on apparatus 20 can input various kinds of
data into the radi o communi cati on apparatus 20 or provide instructions of
processi ng operation by operating the input device 208. [0046] 25The out put
device 210 is constructed of a display device such as a CRT (Cat hode Ray
Tube) display device, liquid crystal display (LCD) device, OLED (Organic
Light Emtting D splay) device, and |lanp and a sound out put device such as

a speaker apghigadphone: vEhes@uhpet BaRWoEe AL GheRlisPidt:Red foBisERMRAI €,
reproduced content. re specifically, the dlaglay devi ce di spl ays vari ous

ki nds of 3Ginbeenstions e M@s“ﬂéﬁ@oﬂﬁbéﬁm&l é2¢ 20Bs vilbxersdt benages The

sound outp nverts reproduced sound data or
the |ike |%%ggg%dgﬁnOQQS&@%y%ﬂ?%%?%gg e %gund [ 0047] The storage

device 211[¥S5a device for data storage constructed as an exanple of the
storage_unit of fhe.radio.co ni c aratus 20 acc rd| to the 5
present ° enbodine%VﬁdWHEﬂ%F%WgnéﬂﬁggﬁggIﬁa%gﬁﬁﬁmyﬂgﬁﬂﬁ%n%?§?b$g8§mnediun1 a
recordi ng deubee) te JeBb@edlyainamitA Hell@n Siopb B@e drathb Meséict 68@E Bgsedevi ce to

read data fron1the storage nedium or a deletion device to delete data
recorded i §EfipR 38 thsreatpanfe dT embeateies Stab FUlE nH 0T S8mpiel ai%8sectmiSbltict ed of ,

for exanpl &n;an HPRC(HALY Riske Qét!o\’l‘?%cntf@ﬁ:o%tzﬁfo?zg&'mﬂed\’tb&%d b didcves a hard

disk to store prograns executed or various kinds of
data. The stairadé. déwizeesi]l ﬂaﬂ sxdlcsp@nmsmmpm afperamest Eorean ivetigndiet y
measur eaen i nf or or mat i.on and .the A ?@9 scri bed bater

[ 0048] prege@lcﬁer%b? @%geﬂ%t s ap?e%e&dé}?er%r?lfnd b St07 ase T 18| umand is

added to thented & thomaintCRab@nsigppar at us 20 |nternally or externally. The
drive 212 reads information recorded in a renovabl e storage nmedi um 24 such
as an i nserlf&® magneti c di sk, optical disk, magneto-optical disk, and

sem conduct or  MefRI YN doQuRidhSort BatahfsOfiREd @ndidr bhe rKAME 2030ud 0049]

kinds of data based on radio communication controlled by the base station 30.  For
15 example, the radio communication apparatus 20 can receive content data from a

content delivery server (mot shown} or transmit/receive electronic mails to/from

another radio communication apparatus {not shown) via the base station 30. The

content data includes music data of music, lectures, and radio programs and the like,

videe data of movies, TV programs, video programs, photos, pictures, charts and the
20 like, and other data such as games and software.

10037]

While a portable game machine is shown in FIG 1 as an example of the
radio communication apparatus 20, the radio communication apparatus 20 may be,
for example, an information processing apparatus such as a PC (Personal Computer),

25  home video processing apparatus (such as a DVD recorder and VCR), mobile phone,
PHS (Personal Handyphone System), mobile music reproducing apparatus, maobile
video processing apparatus, PDA (Personal Digital Assistant), home game machine,
and household electrical appliance.

[0038]
30 When a signal (for example, a beacon signal) is received from each of the

base stations 30, the radio communication apparatus 20 can measure signal strength



20The comuni cation device 215 is a comunication interface constructed of,
for exanple, a conmunication device or the like to connect to a

comuni cation network 12. The conmmuni cation device 215 may be a wirel ess
LAN (Local Area Network) conpliant communication device, wreless USB
conpl i ant conmuni cati on device, or wr4e communi cation device that perforns
communi cation by wire. The 25 comuni cation device 215 transmts/receives
various kinds of data to/fromthe position estimation server 40 or the base

station 30 kA $H61 GRBNMAIGALEQNrAGIMAI dreddh Willehe BRIMRLGATDO calgvi ce 215
can al so communicate with an information processing server 50 descri bed

Lat er. [ 0050]tha38FhetzHonsdiWarad configdreatigneh soengthéo Pspasiton SEmMpREL i on
server 40 qr_the informati S p(fq erver 50 described |later may be
made substdntra %?l?tﬁnem énnge%r%&gzrﬁ?ha O%f the radi o conmuni cation
apparatus Z00z3nd thus, a detailed description thereof is omtted. [0051]
[1-3] Function of_ Position Estimation m 5Next, .the functiqgn . of the

st
positi of esti mat ff%%pgi?%‘ffbﬁ%tlinaé‘eﬁﬁreﬁf’%éé 8° tHE BREYEHIEHYEY! i 11 be

descri bed iiQeelifinl oWt de HESHELERES e OnFdrERe bdsel RarRons FOAS: up and the FIG 3 i's
a bl ock diagram showi ng the configuration of the radi o comunication

appar at us 2@sandtiohéd pusiasiasiadsin adipenstgedvierap aedieaignBEcie fhe 10
posi tion es"s%ir%%?e%h%%g?i%ﬁ St rﬁﬁ&Q&ﬂhﬁﬁﬂcéﬁthaE&g%ﬁ@@ﬁ% eRQdl ROy, AS Shown

in FIG 3, t comuni cati on appar at I ncl'udés a conmuni cati on
unit 216, arie@tusiitighcuhitibn B2@d oa tiposgrtal arenglif oforakiionreaeiged Somiten uni t

224, an_information recording unit 230, . and a.display.unit.228...The
posi ti off esrla‘ihﬁﬁff’fngﬁmé"é?%?pp&%ufs% ﬂtzﬁletge BESE TR 1873}1'{“%%0% nitr € 228U posi tion
estimati on ikt QrveRR0 ndeHasRe SRS doinubBi4Eb0 PRk 26 bolageibntd 424,

position, so that the radio communication apparatus 20 can recognize the position of

the local terminal. The position estimation server 40 can respond to a position

estimation request not only from the radio comymunication apparatus 20, but also

15  from a plurality of other radio communication apparatuses. |

[0040]

Thus, the position estimation method using a signal fransmitted from the
base station 30 is more effective than the position estimation method using GPS in
that the method can be executed indoors or underground if the radic commumication

20  apparatus 20 is present within the radic wave coverage of the base station 30,
100413

[1-2] Hardware Configuration of Radio Communication Apparatus

In the foregoing, an overview of the position estimation system ! has been
described with reference to FIG. 1. Subsequently, the hardware configuration of the

25  radio communication apparatus 20 constituting the position estimation system 1 wili
be described with reference to FIG. 2.
0042}

FIG 2 is a block diagram showing the hardware configuration of the radio

communication apparatus 2C. The radio communication apparatus 20 inciudes a
30 CPU (Central Processing Uity 201, a ROM (Read Only Memory} 202, a RAM
(Random Access Memory) 203, a host bus 204, a bridge 205, an external bus 206, an



[ 0053] The conmmunication unit 216 is an interface to
transmt/receive information to/fromthe base station 30 or the position
estimation server 40. The comruni cation unit 216 has, for exanple, a
function as a transmtting unit to 20 transmt intensity measurenent
information to the position estimatiolt server 40 or a function as a
receiving unit to receive a radio signal fromthe base station 30. The
comuni cation unit 216 nay be a wireless LAN conpliant comunication

appar at us. bk 88 aSBuCQRle BR! ACOIPM Ak GaE D 1N 2 dRpAEak VS (DD T1e

conmmuni cati on ag&?r atus that performs_communication by wre. Moreover, the
25comuni catdrign 2 ihispd aeneHcatoaisrce 2tecei ve i nformation to/fromnot only
one radio 5‘(54”1”"’"’ but al so any nunmber of two or nore radio termnals.

[ 0054] The-mredsuring unit 220 neasures receiving intensity of a signal
recei ved by ThehE€PToThfufunctiadns e anndrtthiBdife prodessingndemice tagd of goshdleach of

t he base stations 30. 30When the positianal, rel.ationshi.p.between the radio
conmuni €at idﬁ?ﬁm%ﬁ‘bda?%?frﬁé %O‘éﬂﬂt%ﬁ%‘ﬁu% mflﬁ% @i Gomp ) (%h@’f) PRI shown in
FIG 1, Fl Gy Acshawso ik pidhrenel ThEECFECel Waylhd Nhensproyess@astiieed by the
measuring unit 220. [0055] ) FIG 4 is an_explanatory view show ng an
exanmpl e of FALS0istveesipReLsHas. aithmisais Pasgelsys Ffl*ﬁethf"nlz‘-g% UPeRy t}éﬁpFUﬂﬁg-_ In FIG
4, it is a fQR bl : : £ ce
numeral attaE e R R o A0 e T Lk e P Ren 1D of
each of theabraserstat dhons B0ppivprietcsipang ticsatidn/therpl Theshewpoaedase in
whi ch receiving intensity, of_ a sign transm t.ted om the base station 30A
whose bdse %t @gfu(% Y ‘f%n?cégd'??'ot,&ﬁ h?%%m?g% GB i,{Refj té’é élié/}{bnge% Oﬁt(:% heeniiklset y of a

si gnal trag).@(mgt ed fromthe base station 30B whose base station IDis "30B"

is "-70 dB O receiving intensity of a signal tra itted fr t he base
station 30C whosélpdg &isatiois P‘E?lfiegteg%@‘e jegtemag fug ,S“F]éc?éia\/g%

L[‘;teingint Y gﬁp,’r%%a?@npéﬁ.&ﬁ?@%&r&%@ﬂg?ﬁlﬁ&%@e@gup@iﬁ%esgrﬁfg%@@&30@c%9§gr, base
the host bus 204, the bridge 203, and the external bus 206 need not necessarily be

15 constituted separatelv and these functions may be implemented by one bus.

[0045]

The input device 208 is constructed of an input means for inputting
mformation by a user such as a,mouse, kevboard, touch panel, button, microphone,
switch, and lever and an input congrol circuit fo generate an input signal based on an

20 input signal by the user and to output the input signal to the CPU 201.  The user of
the radio communication apparatus 20 can input various kinds of data into the radio
communication apparatus 20 or provide instructions of processing operation by
operating the input device 208.

[0046]

25 The output device 210 is constructed of a display device such as a CRT
(Cathode Ray Tube) display device, liquid crystal display (LCD) device, OLED
(Organic Light Emitting Display) device, and lamp and a sound outpwt device such
as a speaker and headphone. The output device 210 outputs, for example,
reproduced content. More specifically, the display device displays various kinds of

30  information such as reproduced video data as text or images. The sound output

device, on the other hand, converts reproduced sound data or the like into sound and



[ 0056] The position information acquisition unit 224 transmts receiving
intensity 15 neasured by the neasuring unit 220 as intensity neasurenent
information to the position estimtion server 40 in response to a request
of the user of, for exanple, the radi o conmunication apparatus 20. Then,
the position information acquisition Uit 224 acquires position information
of the radi o comruni cati on apparatus 20 estinmated based on the intensity
measurenent information by the position estinmation 20server 40 fromthe

position eghipBthORuserver 40. Details of the position estimation nethod by
the position estimation server 40 will be described |ater. [0057] The
di spl ay unil®04228 di spl ays position information acquired by the position

| nformation acquirgl bihe Wiikee 224 RYq SHPRE ! APQALNGokP BRSHLER ! 4 Of ML T on

on a map. 25The User o i'0 ‘communi cati on appar at us can grasp the
current poskirhgs obasedrapn uhinef the sgpli@yorbyutingiodiappdratys AhadcoRR2G w[HEO58] The

information recording unit 230 records intensity asur ement
i nf or maPi orﬁ’reéﬁ?iu‘?r?dté’gg% Lt henaagEr %ﬁb‘%%g‘f 5o ‘?1‘83 t&h OrEET fréeﬁfmboasi tion
i nput by t hgeodnt88Miceb redo® dRX AL Qrordddenddeh 0 ROMAY BECEL foQBadaggar at us 20

as log information by associating with the current tine. A detail ed
function offranh & seregeraedigh. oF cﬁ]()ﬁgimufg to delete data recorded in the storage

medium. The storage device 211 is constructed of, for exampie, an HDD (Hard
Disk Drive). The storage device 211 drives a hard disk to store programs executed

10 by the CPU 201 or various kinds of data. The storage device 211 also stores map
information, iniensity measurement information, log information and the like
described later.

[0048]
The drive 212 is a reader writer for storage medium and is added to the radio

15  communication apparatus 20 internally or externally. The drive 212 reads
information recorded in a removable storage medium 24 such as an inserted
magnetic disk, optical disk, magneto-optical disk, and semiconductor memory and
outputs the information to the RAM 203.

[0049]

20 The communication device 215 is a communication interface constructed of,
for example, a communication device or the ke to connect to 2 communication
network 12. The communication device 215 may be a wirsless LAN (Local Area
Network) compliant comymunication device, wireless USB compliant communication
device, or wire communication device that performs communication by wire. The

25  communication device 215 transmits/receives various kinds of data to/from the
position estimation server 40 or the base station 30 via the communication network
12. The communication device 215 can also communicate with an information
processing server 50 described later.

{00561
30 The hardware configuration of the position estimation server 40 or the

information processing server 50 described later may be made substantially the same



unit 230 will be described in [2-2] Function of Base Station Information
Col l ection System [0059] The comruni cation unit 416 of the position
estimation server 40 is an interface with the radi o comruni cati on apparat us
20 and receives intensity measurenent information fromthe radio

comuni cation apparatus 20 and transmzs position information estinmated by
the position estimation unit 420 to the radi o comruni cati on apparatus 20.

[ 0060] 10The position estimation unit 420 estinates the current position of

the radi o gOmMNiGAL LN, ARRRLALHSH ZDpRARE DO BEs,i NHERSEd YestBARMI eMENt

information received fromthe radi o communication apparatus 20 via the
conmmuni cat iferecdmd amikdd and base station information recorded in the base

station inf@%&gtion storage unit 424. 15[ 0061] The base station info, mation
st orage unﬂ 24 associates and stores the base station ID of a base
station perform [ig3rrastenedForitecBstinenioniSvhietshe radi o communi cati on

apparatus 20 and_position info tion.indicating the installatign |ocation
of the Base stat N6H- &€ gﬁggms?éagoﬁmﬁﬁﬁdﬁﬂﬁﬁpﬁ%%y%ﬁné&ﬁﬁﬁr 2510 the base

20st ati on i nfQLBiH.Ghest Hed defrbheib@ss wimtdannd. R PIoAbIten. st or age unit
424 wi | | bg described wth reference to FIG 5. [0062] FIG 5 is an

expl anat or y0%42¢w showi ng an exanpl e of base station information stored by

the base stationpidl or il ARISIALAME UWEdode BRaB0RHM I 4o Flfg 5. the
base station information storage-unit ssocil ates and stores the base
stati on | Dcanghinhetbmbpriziade 2dndhdl tba goditdecgisapos s¢rivant( eohonmedtin dre wher e t he
base station i s set up. FIG.15 shg&s an exagPIF in mh%@h %hempase station
30A whd¥e BRSEOYERINFIMFFPE b 3RS B R PEPed W PHE bas & Sthtt on
i nformati on:i8t Or@gediidnrhatalyn aSSHTRTY bRked heohasdcsiatnd180A is set
up at "135.001" | ongitude (east ' L . _ .
measuring unit 220, a position information acquisition unit 224, an information
recording unit 230, and a display unit 228, The position estimation server 40
includes & communication unit 416, a position estimation unit 420, and a base station
15  information storage unit 424,
[0053]
The communication unit 216 is an interface to transmit/receive information
to/from the base station 30 or the position estimation server 40.  The
communication unit 216 has, for example, a funciion as a transmifting unit 1o
20  transmit intensity measurement information to the position estimation server 40 or a
function as a recetving unit to teceive a radio signal from the base station 30.  The
communication unit 216 may be a wireless LAN compliant communication
apparatus, wireless USB  compliant communication apparatus, or wire
communication apparatus that performs communication by wire. Moreover, the
95  communication unit 216 can transmit/receive information fo/from not only one radio
terminal, but also any mumber of two or more radio terminais.
f0054]
The measuring vnit 220 measures receiving intensity of a signal received by
the communication unit 216 and transmitted from each of the base stations 3€.

30 When the positional relationship between the radio communication apparatus 20 and

each of the base stations 30 is as shown in FIG 1, FIG 4 shows an example of



30l ongi tude) and "35.49" latitude (north latitude). [0063] 20

Simlarly, the base station 30B whose base station IDis "30B", the base
station 30C whose base station IDis "30C', and the base station 300 whose
base station IDis "30D" are registered in the base station information
storage unit 424 by assum ng that thejgpase station 30B is set up at

"135. 002" longitude (east |longitude) and "35.51" latitude (north |atitude),
the base station 30C, is set up at "135.003" |ongitude (east |ongitude)
and " 35. 50" t base station 30D is set up
at "135. 00§$Cleﬁ?§ﬂr‘§f’ll tud énj?éeag%faé o%%%?‘%%lu Iﬁg%élﬂ'l?gS 47" latitude (north

| ati tude). EEKh:e sanme nunber as the reference nurreral of the correspondi ng
base station is herel as th e station l;. .. The
format of positi g}rs!l}el n’fsoa’rrln§?‘:i<fp [28HSt & ?wd%omnf’h aénéje Pfl?l Eg-s)lﬁmfé PSP i on

st orage Unigtcadddd bﬁ tiOhedsuiihd 6t £20.t e Hior 4@t ivssiged foe cbﬁtehietldiEOJfand
Iongltude and may for exarrpl e, .a formt usi X, and vy COOI’dI nates or a
format @si r‘i’@scﬁ’@ﬁ% ih@b@ﬁd?fﬁ@t‘@snml%‘tlm]ﬁ’d to each offie Ppge &alenstiV6H Benf or mat i on
storage unigf, 4 r PROMws 2

(Electrical }a"il %fh sag gp%ag%ggg%% gew&(anggmm%&y%rﬁ%f@}ggg@EPRw (Erasabl e
Pr ogr anmablcescRaadhicn rqwl\/b“xmm@mwapfrmgm imeneinidd Suohthadase Hidid sk and

fl oppy (regqi,stered tra rk)" L 0( Conpact
Di sk Recor ‘é)b/aﬁvﬁ g@“ tg’(é g‘%b%%&‘% %ece xi?é( \}%%%2% ecggs%ﬁlz

Recor dabl e)ifhitiA ﬁbM%Me(s%ﬂﬂaﬁBAﬁmsBa%mble na?'ﬁﬂ)BBEk ( Bb dBRey Di sc
(registered trademark))-R BD-RE,_and an MO (Magnet o i di,sk. [0066]
Ret ur ni g trecei g duansHy gfionemst tepgguted ﬁl"ﬁé%}? gqs? ﬂ?ﬁ pﬁn‘ﬁ BRI t 420 25
estimates (g RISiE e wheRe biie £aiify ﬁ@éﬁwbﬁ@hg@ﬂ tARRANA B8mARk | S
present based on intensity measurenent information received fromthe radio
comuni cat i terse sipipar WOUsh@®e byeatatipe e R &t To#Pmhit 416 in response to a
position eg@bé@t' on request fromthe radi o comruni cati on apparatus 20 and
base station information registered in the base station infoinmtion storage
unit 424. 30[ 006The position information acquisition unit 224 transmits receiving intensity

bt
o

measured by the measuring wnit 220 as intensity measurement information to the
position estimation server 40 in response to a request of the user of, for example, the
radio communication apparatus 20.  Then, the position information acquisition unit
224 nacquires position information of the radio communication apparatus 20
estimated based on the intensity measurement information by the position estimation
20 server 40 from the position estimation server 40. Details of the position estimation
method by the position estimation server 40 will be described later.
F0057]

The display unit 228 displays pesition mformation acquired by the position
information acquisition unit 224 by superimposing the position information on a map.

The user of the radic communication apparatus 20 can grasp the current position

by
o

based on the display by the display unit 228,
[0058]
The information recording wunit 230 records the intensity measurement
information acquired by the measuring unit 220 and the current position input by the
30 user of, for example, the radio communication apparatus 20 as log information by

associating with the current time. A detailed function of the information recording



21 radi o comuni cation apparatus 20 using the intensity measurenent
informati on shown in FIG 4 and base station infornmation registered in the
base station information storage unit 424 and based on Fornula 1 shown

bel ow. [0068] 5[Mwath 1] 0 = -Tv (W - Ai)(Fornula 1) [Math 2] [ 0069]

In Formula 1, A denotes position infilermation of the i-th base station
registered in the base station infornmation storage unit 424. Thus, if base
station information is represented by the longitude and latitude as in FIG

5, Formul a,l z{s@ wiP8PRL a4 B 229 ruRhioh ke Hongistivd erfanthibatddivgden W is, as -
shown in Fornula 2, a weighting factor obtained based on distS(0, A)
i ndi cating Sastetpstance bet ween the radi o comruni cati on apparatus 20 and the
i-th base %@C&%Lon estimated fromreceiving intensity. Wis, as shown in
Formula 3, "a“total sumof weighting factors. [0070] 20Referring to Fornula
1, position informathetugitainbasedst af ilenpudiose cadinsdtiBh Gerval Y0iis amal | is
reflected in the position 0 of the radio commn'?{ﬁgti on a??gar.a
eV

si gni fi éantigfacon™ithe 5t FSHC HFARIIOEEGT i 2BRCEHF of e o AP5F IB%E‘%Q‘%? ation
whose di st (0 AhdntliStobA28 PASHR r8TBLIminbhcHeRCHpARNL 76 PpoSihigins 0 of the
radi o communi cation apparatus 20. By using the above Formula 1, the
position position information estimated by the position estimation unit 420 to the radio
communication apparatus 20.
[6060]
10 The position estimation unit 420 estimates the current position of the radio
communication apparatus 20 based on the intensity measurement information
received from the radio communication apparatus 20 via the communication unit 416
and base station information recorded in the base station information storage umnit
424,
15 [0061]

The base station information storage unit 424 associates and stores the base
sration 1D of 2 base station performing radio conumunication with the radio
communication apparatus 20 and position information indicating the mstaliation
location of the base station as base station information. An example of the base

20 station information stored in the base station information storage unit 424 will be
described with reference to FI1G. 5,
f0062]

FIG 5 is an explanatory view showing an example of base station

information stored by the base station information storage unit 424. As shown in
95  FIG. 3, the base station information storage unit 424 associates and stores the base

station [Iy and the latitude and longitude as position information where the base

station is set up. FIG 35 shows an example in which the base station 30A whose

base station [D is "30A" is registered in the base station information storage unit 424

by assuming that the base station 30A is set up at "133.001" longitude (east
30 longitude) and "35.49" jatitude {north latitade).

00631}



25 estimation unit 420 can rationally estinmate the position O of the radio
communi cati on apparatus 20. Then, by notifying the radi o conmuni cati on
apparatus 20 of the position O estimated by the position estimtion unit
420, the user who uses the radi o communi cati on apparatus 20 can check the
position of the user. 22 [0071] 2g The position estimation nmethod of
the radi o communi cation apparatus 20 is not limted to the nethod using the
above Formula 1 and, for exanple, the position of the base station 30 that
is the source ofg.a.si it ey t CeLV] | NLepsi in the
radi o comuni cat ?*6‘“&%%&3% g%gtfsa%ogrrﬁdy %@g%sk)%s?ms?dgéhgg} %She"'%%o’stlh ibg%e of the
radi o comunicatiOrwappassatusio?0D A"B@ET Nahd vied hasetshwiopdsDtwiometthat i s the
center of base stat] that. are.squrces of signals whose recgjving

Cntensi ty PRUPRD FadPE” AERESFELLE B PRS0 BeRe "HG e Mor e ¢ han

a predet er Gihgghd hresbekd dmwaDesastinpied] asoihacneskt (a8 Bheitdag radi o
communi cation apparatus 20. Alternatively, 10 the position that is the

center &f adeistht jagmdetiherth dtiedgpube baseottading Al 4s whogeatr dééiWing |
intensity ip. .k [ I;Gat i-pn I 0 g a0 .edet er mi ned
rati o such ign t? %ep{e%%‘%? 15é&g§g%y r(%aﬁg%g Egﬁ@%ﬁ%@%@gﬁdﬁ% ﬂg%télﬁ%%s% &{tjhe radi o
conmuni cat 36D appanataus1 Z0002Alloeindd (ozetl pnpgirinie) podi"B$.61' tehatde i(sortthe cent er

of base stations that are sources, of signals whose.receiving intensity in
the radi o 15E8Rn EatPn SpiEratie S0 MR plEGerSIPREE Fanki ng such
as top fiveuibntRedBYciRQs aetiafmkednas. t he position of the radio

communi cati on apparatus 20. [0072] The above position estinmation
system™ cdfl&dti mate, for exanple, the position of the radi o communication

appar atus 20 based. ol 5 dnabsishf SRALAGGR sBrcd gNAL 1200 Sagly Rfbiaphe radio

conmmuni cat i on appar at us onplrant wt ess romthe base

st ation 30 sfrageiumél4@s $s ANmiBdseths faniabnsnpfhevatiedesgl baluds sxd hkel y to be
set up ever% ere such a in_oor% and underﬁirowd Thuis i f thae rladio
conmuni cat i ‘On %rpﬁ’éf’r“ﬁﬁfbsa ormal BT 18t WOPHIRAT ePe&s IR, Ui P355i t i on
estimati on gsysakemsl can estimate the position of the radi o comunication
apparatus 20 regardless of the |ocation of presence of the radio

comuni tat i §A6Hppar at us 20. [0073] [2] Base Station Information Collection

System [2-1] Overyi 6¥.QfBRSGomlAbh HdrdeB LR MBE inof 1o0! ARCLEAR ni%si-gm
such as an EEPROM (Electrically Frasable Programmable Read-Only Memory) and
EPROM (Erasable Programmable Read Only Memory), a magnetic disk such as a
hard disk and floppy {registered trademark) disk, an optical disk such as CD-R
20  {Compact Disk Recordable)/RW (ReWritable), DVD-R (Digital Versatile Disk
Recordable)/RW/+R/MA+RW/RAM (Ramdam Access Memory), and BD (Blu-Ray Disc
(registered trademark))-R/BD-RE. and an MO {Magneto Ogptical) disk.
[0066]
Returning to the description of FIG 3, the position estimation unit 420

sstimates the pesition where the radic communication apparatus 20 is present based

[
ot

on intensity measurement information received from the radio communication
apparatus 20 via the communication unit 416 in response to a position estimation
request from the radio communication apparatus 20 and base station information
registered in the base station information storage unit 424,

3¢ {0067]

For example, the position estimation unit 420 estimates a position O of the



As described with reference to FIGS. 3 to 5, it is necessary for the
position 30estimati on system 1 according to the present enbodi nent to

regi ster base station information on the position estimation server 40 in
advance to estimate the position 23 of the radi o comruni cati on apparatus
20. A base station information collecijon system2 according to the present
enbodi nent is constructed by focusing on efficiently collecting such base
station information. An overview of the base station information collection

system 2 wi il b r.i he X 7 : e :collectin
bgse stati5%£?E$%$§§¥ﬁ%ﬁfgggﬁggﬁggﬁkggﬁﬁ%8ﬁugagéFggﬁﬂ?gﬁﬁggﬁygﬁgges V\/nileg

carryi ng ashohbi lie Efpar ahdisbesapadiioe wformete viegigeadr mdile Sisgnsbticor ansni tt ed
fromthe base station 30 and the nobile a tus . sequentially receives the
radi o signé@0?%“@F5W€gFHP%%g?F§ﬁﬁ§ ﬁ¥§ﬁ@ﬁ§§{§?8p§ﬁﬁﬁbn of 10 the radio

signal canbmggonsi dered. If the intensity measurenent information stored
by the nobil e apparatus contains any base station |ID of a known base

stati on5whose bagéaBthtion 1D is known, position information of an unknown
base station whose hase station ID is unknown can be estinmated fast or

easi |y based on the-posi(#iofiyi nformati on of(Fomeilkbown base station having
the base station ID* Even if no base station ID of known base stations is
contained in onerai of intensity measurenment information stored in the
nobi | e apparatus§ ﬂgé?tion i nformation of an unknown base station having an
unknown base station |Djcontained in the one piece of intensity nmeasurenent
i nformation can Hé=esti: based on a plbPaiiay) of pieces of intensity
measur enent infornat%ﬂﬁigéﬁ}0075] However, base station |IDs
col | ected by thelagggz nmet hod depend on, for exanple, the novenent path of
t he user who noves the radi o communi cati on apparatus 20. Thus, if the user
of the radio co ni 1 on apparatus 20 i n the nei ghborhood of
known nge stat?g%s %%se base station |E§¥§§%B£%%mn, 25t here is a problem
that no new base station information is obtained so that the collection of
i nf ormati onpbegones inefficient. [0076] Moreover, radio service operators
set up base stations in statjons or .. restaurants.tao provide services
that grant usage®it§Apglach fhderiee PETRY; @“F@O?Hg“¢5dﬁgi§%%éﬁﬂﬂhication
appar at us %Qa'fs@wg% Qhe W {htidnh@rd A S6YL GRit R8I ATRES if e RRase

a1

stations set up by radio service operators are frequently unknown base
st ati ons whiogemation is represented by the longitude and latitude as in FIG 5, Formula © s

15  applied to cach of the longitude and latitude. Wi is, as shown in Formula 2, a
weighting factor obtained based on distS(O, Al) indicating a distance between the
radio communication apparatus 20 and the i~th base station estimated from receiving
intensity. W is, as shown in Formula 3, a total sum of weighting factors.

00701

20 Referring to Formula 1, position information of a base station whose
distS(O, A1) is small is reflected in the position O of the radio communicaticn
apparatus 20 significantly. On the other hand, position information of a base station
whose distS(Q, Al) is large has a small influence on the position O of the radio
communication apparatus 20. By using the above Formula 1, the position

25  estimation umit 420 can rationally estimate the position O of the radio
communication apparatus 20. Then, by notifying the radio communication
apparatus 20 of the position O estimated by the position estimation unit 420, the user

who uses the radio communication apparatus 20 can check the position of the user.



24 base station IDis not made public, though position information thereof
is made public. [0077] Thus, the above situations led to creation of the
base station information 5 collection system 2 capable of preferentially
col l ecting base station |IDs of unknown base stations by notifying the user
of the radi o comuni cati on apparatus 7220 of position information of unknown
base stations. The base station information collection system 2, which is
an exanple of the information processing system w |l be described below in
detail. 1%&97@ [ 2-2] Function of Base Station Information Collection
System FIG 6 is a functional block diagram show ng the

confi guration of Thetyesitiad coingaomumitisl dfdhe @gparcaroenigionsppadies Ithkor mat i on

processi ng _server. 50 contained i.n the ti.on. i i on..col l ection
system 2 aEBtQIFYHﬁ%mtﬂ&e Pﬁ%"%%‘%‘%ﬁ&e af@%%ﬁ%%ﬁ‘r}r%?l%n &’[%6?8}][&{1&%& 19&&%2 shown in
FIG 6, thersinabedeatiboRo fiRcRrEd 2gradpf & 523 wifh dbaighad r@evomsadat i on
apparatus 20 includes a recording unjt 232, a storage, unit 234, and an
operati dn ihile 286 COTHEMHR ARRAT B A) BrE Y HYTeE\Er e @osiHY Gal a 20

communi cat i, g, U&Hu%mxﬁéﬁﬁi'on%ﬂpﬁét% agt | ORerRivEO2R podilioRRIRE & heReMBd &f 524, a
processing unit 528, and a storage unit 533 anc]jfunctl ons_as an jnformation

processi ng ba;tp?;ntlattﬂasthat[@@%]lrﬁh@ rséels dvnpeuskaivig Anieadr ds tentedhsi ty
measur enent i nf ormation obt ajne t he i ! i.n.the

st or age u ni"“‘f’m;i‘%l?ﬁcafi‘Or‘i“L atpﬁga%? gg ésn%uéﬁﬁg%l Flr{?g: n‘ih,g??? %ég dh%g%l{&?# %lhégsﬁ%fitl&ho

measur es r egekithfg isnhepsition odtherradib commgnzbson peiausdiby Atthreatcetyuni cat i on

unit 216 in a predeterm ned peri to obtain int it t
i nf or mafi oﬁh“aﬁﬂmﬂ%thﬁfetso‘ihﬁiCﬁgtehﬁ??’aﬁsséa@égifgﬁlsar}? %g&:‘:ﬁ/%ﬂggﬁs g%@%%ur ement

itﬂ‘;or mat i on.QRLA NeGniif an PERASIES MedudesniRd aByarkdle PPasUKiAG unit 220 in
predetermined ratio such as top 10% or 20% may be estimated as the position of the
radio communication apparatus 20.  Alternatively, the position that is the center of
base stations that are sources of signals whose receiving intensity in the radio
15  communication apparatus 20 is within predetermined ranking such as top five or ten
may be estimated as the position of the radio communication apparatus 20.
[0072]
The above position estimation system 1 can estimate, for example, the
position of the radio communication apparatus 20 based on signal strength of a signal
20  received by the radio communication apparatus 20 compliant with wireless LAN
from the base station 30 of wireless LAN. Base stations of wireless LAN are likely
to be set up everywhere such as indoors and underground. Thus, if the radio
communication apparatus 20 is compliant with wireless LAN, the pesition estimation
system 1 can estimate the position of the radio communication apparatus 20
regardiess of the location of presence of the radio communication apparatus 20.
[0673]

o
1]

[2] Base Station Information Coliection System

[2-1] Overview of Base Station Information Collection System

As described with reference to FIGS. 3 to 5, it is necessary for the position
30  estimation system I according to the present embodiment to register base station

information on the position estimation server 40 in advance fo estimate the position



30storage unit 234. [0081] 25 The storage unit 234 stores nmap

i nformati on, unknown base station information, intensity nmeasurenent
information and log information. The map information is infonnation that
causes the display unit 228 to display a map The map i nfornmation nmay
contain detailed information of a spe?jfic regi on such as 5 underground and
i ndoors outside radi o wave coverage of base stations whose radi o wave
coverage i s another region. The detailed information includes, for exanple,

a gui de map a building or undergr d ,shoppi 1219 ' .1.ndi cating
t he presenéﬁq%?r%@?é@?@ﬂgfﬁf%Tﬁ%?gﬁﬁqﬁgyAbgwgd%%%ﬁﬁgggg@ﬁ%h&g%ﬁgg‘displayed
in the di sphaymunidecatdBsso thbagreshernibbiniepons icdsnsebedtied fodulieg appl i cabl e

detailed information 10is displayed. [0082 The upknown base station

i nf or mat i orffi<entiycaNerERES FThibASAHATOR | '%?Bc“i"]&n PROBFEH Qfﬁg%‘?asﬁﬁfﬁ‘ﬁ%\m base

stations Whpse,Raseosiabl Qheht: bl Yokaowndanth+ESSI D, which is an exanpl e of
base station attached informati on attached to each base 15station, are

associ atsed.[0W4doncret e exanpl e of such unknown base station information

Wl be descri beg-xsvg &chggg fo? rcc?l?e%ﬁnp% ga%l(sa%r’trigﬁén%?lgégim il met%od E}L %h?ch! 2 an

expl anatory view showng a concreé nown base station
i nf or mat i orversAs ramiowtly nfdvEd Ghild camyikpawnoliksgppatatsi capatilabdraetvingm has 20
nd | atitude

ESS/D) and PesLtLon,l ptormmtion ! nclyding Lhe Jongityde and Labivpde
whose ESSI QehSentiR@ReQTcs B¢ BadRty §88M %o Blore théRsiBORead RiMtnt Udemanen o85. 41"
| ati tude and at "134.938" |ongitude and "36.25" latitude. Also in the
exanpl ellshohnrddio fgE! e, becpontifierb? Brsatentigtresuamead ribgsiyn sored
"1 vest all of s} eS8 cnb 80 %1sd 2GR 2G4 T2n Ry i t ude
base station ID is known, position information of an unknown base station whose
base station ID 1s unknown can be estimated fast or easily based on the position
information of the known base station having the base station ID. Even if no base
15  station ID of known base stations 18 contained in one piece of infensity measurement
information stored in the mobile apparatus, position information of an unknown base
station having an unknown base station ID contained in the one piece of intensity
measurement information can be estimated based on a plurality of pieces of intensity
measurement information.
20 [0075]

However, base station IDs coliected by the above method depend on, for
example, the movement path of the user who moves the radic communication
apparatus 20. Thus, if the user of the radio communication apparatus 20 moves
only in the neighborhood of known base stations whose base station IDs are known,

26 there is a problem that no new base station information is obtained so that the
collection of information becomes inefficient.
[0076}

Moreover, radio service operators set up base stations in stations or

restaurants to provide services that grant usage rights of the base stations to the radio

30  communication apparatus 20 registered with the radio service operators.  Such base

stations set up by radio service operators are frequently unknown base stations whose



The display unit 228 displays position infoimation of such unknown base
stations by superinposing the position information on a nap expanded based
on map i nformation. An exanple of the display screen displayed by the
display unit 228 in 30this manner will be described with reference to FIG
8. [0085] 26 FIG 8 is an explpnatory view showi ng an exanpl e of
the di splay screen displayed by the display unit 228. As shown in FIG 8,
positions of unknown base stations (Unknown A, Unknown B) are superinposed

on a map d!bﬁ:%' ayeq i i Hgtoﬂhée%&}flcumohﬁg %&iti&?%%ﬁ@e&ioﬁﬁh&@@f ladhg

conmmuni cat i 6n appar at us can grasp the apositions of unknown base
stations byubliewi ng the display unit 228, so that the user can nove to the
neighborho?gggé such unknown base stations. [0086] That is, the

di spl ay uni 8 has a function as a notification unit that notifies the
user of the radi gheQRRRIREakIQMHoAP AN Bt disatid dIfthpdsdet stgioni infomasdd on of 10

unknown base_stations, The display unit 228 is shown. o (gs n exanpl e of
the not Bf i catlecsinn sHitem 2 gaRroted m i@ﬂi@a’tﬁi%‘ﬁ“ﬁ}w&sww% T4 cation of
position inf LR OhosRKBoOND RASEr alabhrNSiMusouRd Qhatiiusi NCkeasi ng the
speed of fﬁ?%%g%g&ggnt&gﬂgigtance bet ween an unkﬁomn bé@% station and the
radi o conmymkitiat | ioferappar af wski2Grbdssnesticisosahe W5¢ GoRPp miomaliph t he

exanpl e showy in FlG , _Lhstallatio % : . stations:.30A, 30B
300 " s0p, | See3prrama: 3bBT i B R QP E AR PR A SES
di spl ayed iw debibdil s@gbayn 8kit. 228, but need not necessarily be displayed.
[ 0088] 20Here, a case in which the display screen showmn in FIG 8 is

di spl ay¥d iH0THe di splay unit 228 and the user of the radi o conmunication

appar atus 20 novesf fattiod okbWeke:iSh Alrh@Mitich QB A ByBKkNOWN base station
(Unknown A) al ong a novenent path denoted by a dotted line in na 8 will be
consi der ed, FIG. 6 is a functional block diagram showing the configuration of the radio

communication apparatus 20 and the information processing server 50 contained in

the base station information collection system 2 according to the present
15  embodiment.

[0079]

As shown in FIG 6, the information recording umit 230 of the radio
communication apparatus 20 includes a recording unit 232, a storage unit 234, and an
operation unit 236, The information processing server 350 includes a

20  communication unit 516, an extraction unit 520, an operation unit 524, a processing
unit 528, and a storage unit 332 and functions as an information processing
apparatus.

10080]

The recording unit 232 records intensity measurement information obtained

25 by the measuring unit 220 in the storage unit 234. In the present embodiment, the
measuring unit 220 measures receiving intensity of radio signals received by the
communication unit 216 in a predetermined period to obtain intensity measurement
information and fhe recording unit 232 records the intensity measurement
information obtained in & predetermined period by the measuring unit 220 in the

30  storage unit 234,

[0081]



[0089] 25In this case, the neasuring unit 220 obtains intensity neasurenent
information by receiving intensity of a radio signal received fromthe base
station 30 therearound bei ng neasured by the conmunication unit 216 in a
predeterm ned period, and the recording unit 232 records the intensity
measurenment information in the storagg unit 234. FIG 8 shows a case in

whi ch intensity nmeasurenent 30i nformation is obtained at positions to which
data nunbers "221", "222", "223" and "224" are attached. Such intensity

measur enent |nfo tS%on wi | %bana %grhg‘g:dm%rhlgm%?u&g]g%eggs% Lkl G 9.

[ 0090] 16455 ek a concrete exanple of
intensity ﬁi&@ﬁh&tﬁ»ﬁﬁﬂt&ﬂsﬁi GridzRdrér@ent Aﬁars;la@wm and 16g Gufoanatemch The ecep of

intensity measurenment |anr tion in t he unber cqu sition

i e, bade ISORHHGR 1 BHOTEEE Jehgstn SR Wi B B et meanils, FIG o
shows that .l eshlaYodBas UEREBD elalED ik Ln0bs Ub@edi'ﬂé fedibiThed 2221" s
acqui red at 2007/08/10/13 10: 14", a signal is received front the base

st at i on 530 Andéretpunhend wdedny ongide mdnsiary covg@eedEniase BAPTESSIEE 61412 he base
station 3048 alq0met Rtdlc! GR0LALNK ik ALIRLLRRe Ok ALARR! L Y

measur enent 1 nfor one "base I on IS associated with one
pi ece of rea&ievinmg of Iatk&miﬁmrgw amﬁmgmu&f‘sﬁb@;n@yndﬂer émnzcble ightdtied thandi vi dual

intensity nmeasure nf or mat i on. 091] .Returnin scription of
the confi gLﬂZ%FFF‘E?ng% et%li‘? Qg’éa@f‘aﬁl?}lg © YRS PR gﬁm&’o 1?@3556% tégst em 2

Wi th refer engtGifhGso frat Hh8 OPLALE Qilecthdl the2BhliABReRESd Afbal4sonper at i ons
by the user of the radi o communi cati on apparatus 20 to output instructions

i n accoridariedisplieyds. t he operation or convert the operation into a data

signal in aﬁﬁg{]dance with the operation. For exanple, the operation unit
236 has a f ion as the position information acquisition unit through
whi ch the currentTh20pbsivwi bmseandioouinfentation me id@pendtioput Which hesitiser . [ 0092]

information of unknown base stations whose base station 1D is unknown and ESSID,
which is an example of base station attached information attached to cach base
15 station, are associated. A concrete example of such unknown base station
information will be described with reference to FIG 7.
10083)
FIG. 7 is an explanatory view showing a concrete example of unknown base
station information. As shown in FIG 7, unknown base station information has
20 ESSID and position information inciuding the longitude and latitude associated
therein. In the example shown in FIG 7, unknown base stations whose ESSID 1s
"newdoor" are present at "135.005" longitude and "35.41" latitude and at "134.938"
longitude and "36.25" latitude.  Also in the example shown in FIG 7, an unknown
base station whose ESSID is "livestation" is present at "133.003" Jongitude and
25  "35.53" latitude.
[00841
The display unit 228 displays posiiion information of such wnknown base
stations by superimposing the position information on a map expanded based on map
information.  An example of the display screen displayed by the display unit 228 in
30 this mammer will be described with reference to F1G 8.

[0085]



More specifically, when the user arrives at the neighborhood of an unknown
base station, the user can select sone position on tbe nap displayed in the
display unit 228 or in detailed information as the current position via the
operation unit 236. 25The recording unit 232 records the current position
sel ected via the operation unit 236 apgl the current time (for exanple, the
| ongi tude "135.005", the latitude "35.41", and the tine
"2007/08/10/13:13:20") in the storage unit 234 as log information, [0093]

50r eeordoq e i iR ROR Yo IRARHG SRR b B ARLLARIERE o854 obbmr | on are

30recorded in the storage ecordi'ng unit nci dental |y,
t he st oragdisghivéd BBtherdspldyeynit 128e Abhehdase BXKaEi positions of metben beteor age uni t

424 of the pasiti 28 estimati server .40 nonvol atile memyry such as
2 EEPROV AHACEPRONPORS ragHEPEm dF s R eSHB T RE0 e i 1 o oG 11 sy

(regi st eredihi.ademank) @hskser 8MtheRidi6 dbmBuslcaSSCEpaSuER0Ran grasp the
DVD- R RW R + RAM and BD (Blu-Ray Disc (registered trademark?)-R/BDRE,

and an RO diskonsTHamkort b ation avrnigedhs fisplayanis 23 se fliap e uer _
ge”e“ca"yca&’%'a%%%?@a&ﬁb%ﬂ?&o%ﬁ%h% oviBask Bafildss 6, unknown base station

i nfoi mation, 1 ntensi rmeasurenent information, and |og information may be
stored in gbdssical ly different storage nedia. [0094] The communi cation unit

516 of the inforppati.o .0Cessi. erver 50 is an.d0.inte ce.with the
radi o communi cat :}Eﬁ 1%13%‘2&5@%%@%’8‘9 ?2‘8&%\9’%%5 ?ﬁ?lé%él??%m}!r{eﬁa‘% dP8HEht

i nf or mat i onxaRger 09 tnkRieabieinfem theark@di 1) corpRfbe ahfoanatappal at us 20.
The nethod of receiving intensity neasurenent information and | ngb

i nf or mek0i orimisyowh base ftadionsat i 106 WP eddi HE Senowr oY FranmreRelereld

Ui At he commnE R B i S e R R o e o o and
| og i nf or metioomatimmyof neknevachayedatipps bheoundtdr byl itxyeaging ¢he pesstdflagfengredi um
the. i nf of mat' Bh B BEBIET Ry ot JBPORD. DroousT e Bk rat ren BBz "
extracts t I‘@pm@g 28haddn@nl cldx-0f an unknown base

15 [00R7]

In the example shown in FIG 8, installation locations of base stations 30A,
30B, 30C, 30D, 30E, 30F, and 30G whose base station ID is known are aiso
displayed in the dispiay unit 228, but need not necessarily be displayed.

[0088]

20 Here, a case in which the display screen shown in FIG. 8 is displayed m the
display unit 228 and the user of the radio communication apparatus 20 moves from
"Tokiwake Station" toward an unknown base station (Unknown A) along a
movement path denoted by a dotted line in FIG. 8 will be considered.

[0089]

25 In this case, the measuring unit 220 obtains intensity measurement
information by receiving intensity of a radio signa! received from the base station 30
therearound being measured by the communication unit 216 in a predetermined
period, and the recording unit 232 records the intensity measurement information in
the storage unit 234, FIG 8 shows a case in which infensity measurement

30  information is obtained at positions to which data numbers "221", "222", 223", and

“224" are attached.  Such infensity measurement information will be described with



20 station based on log information fromthe intensity neasurenent
informati on acquired fromthe radi o comruni cati on apparatus 20. Mre
specifically, the extraction unit 520 extracts the acquisition tine of
position information associated with the position infornmation whose
difference fromposition information-gf an unknown base station is within
the range of a setting distance (within a first setting 25 range, for
exanple, 10 m) of the log information. The acquisition tinme of such
position inf i ould indicate the time at which the radio
connunicat?g%%g%gg?g%ﬁé 20 was noved to the nei ghborhood of the position of
t he unknowmitdsase station. [0096] 30Then, the extraction unit 520 extracts
intensity neasur t.infornation associated with a ti ose difference
from the acqut si (R & fie SORiEy S0t SBE & Bt Hesiblr A gpRRTYon | <

Wi thin a seldhivindd: "BiféMatiBN avSeBeRd BEtIGN®,r agge pideor o Xxainiie, one
mnute). Such intensity neasurenment information is likely to be intensity
neasur efrentmeEHTSRITAINToRNsIgn 1cHEEs e 4712 PREPHo ST SEHNGIMa 2% TIHEWAbas e

station. F%cél i:#g’ DR S X GRACEE @D, UNid: 220k 8Xt FRS! § EMsvkﬂy%tehQ{yenz ity

t
nmeasur ement “ornatlgn associated with the sane ESSID as that of
desi red unkmewnethase isfamipgmn f oODmitehedaxt maotbed "B Ensist yacrreissiur eiment

i nformation Tvnanae Af a-plurality. of pieces of individual intensity
measur enent 294#%?@%%%%? s S ETEh ¢ é%i’eB/Sée{H}%er? ¢S BT har o '?/het he
extracti on rgivindBnsith €-20S@m Wngd AssIat@shd Gatchgamset 3@CHY arwdost. 520 or
the operation unit 524 extracts the base statiogn ID of an unknown base

st at i ortOf r dnsidenellyl Wamangn 6of INFISER SIEPUTRER IR Te HBICE PRREE%Ur enent
i nfor mat | O%mﬁt,%%%]g aEs%Eiafeﬁagm Ene bl XL AL ket and i MRSIEXELACE the

base station ID 15 contal ned 1 n inhdividual 1ntensity neasurenent

i nf or mat i orhewiitt e ¢afled hidighdisd ineeeiei measgreaneinginmgtiof. the plurality of pieces
of individﬁﬁgyintensity measurenent information as the base station ID of
an unknown 5’ station. Alternatively, the user of the radio comunication
apparatus 20 mayrextfiactot the dasepshasi or kbhipRsiodestdhd badaestapr opri at e

anong the plurality of pieces of individual i Sity neasure
J 15 pinformationycoﬂect?on system 2 ng’l reference to lgf(f n6, they operation unq%?%E}

accepts various operations by the user of the radio communication apparatus 20 to
output instructions in accordance with the operation or convert the operation into a
data signal in accordance with the operation. For example, the operation unit 236
has a function as the position information acquisition unit through which the currvent
20 position and current time are input by the user.
[0092]
More specifically, when the user arrives at the neighborhood of an unknown
base station, the user can select some position on the map displayed in the display
unit 228 or in detailed information as the current position via the operation unit 236,
25  The recording unit 232 records the current position selected via the operation unit
236 and the current time (for example, the longitude "135.005", the latitude "35.41",
and the time "2007/08/1G/13:13:20™} in the storage unit 234 as log information.
[0093]
In this manner, intensity measurement information and log information are
30 recorded in the storage unit 234 by the recording unit 232,  Incidentally, the storage

unit 234 may be, like the base station information storage unit 424 of the position



20i nformation via the operation unit 524 as the base station ID of an
unknown base station. [0099] The processing unit 528 associ ates and
records the base station ID extracted by the extraction unit 520 or the
operation unit 524 and position infoimtion of an 25 unknown base station
in the storage unit 532 as base statixgn information of a known base
station. The base station information recorded in the storage unit 532 in
this manner can be utilized, for exanple, for position estimtion shown in

FIG 3 for deserh @Eﬁv&nﬂ} Tahﬁoxﬁflb%xﬁegﬁezﬂ&g sueB 2s %ﬁ%%@ﬂeaﬁa@ﬁ{@ﬁ the base

station i nfornmati on Storage unit 424 0[0100] [2-3] Operation of Base
St ati on | nfkegnmicidh sGdi aseahardrﬂ 1Byesit dloppy (reolsturddrtratdh@alﬁ(briégmmgﬁwﬂhe

function of,.the_ ba t 0 Jj%&} I S rding to
the pr esenfﬁé 23%?{%} B’B%%W/S% ’gg*é)f nfiﬁﬁ?ég@r %c%lsfge#?t%a 6 to 9.
Subsequent lygenak)RRABPIREE, Ofind he M@dumcomru@ﬁtgmﬂomm@g execyiced in the
base station information coll ection s%/stem bhe_ descri bed vm th

5r ef er efice fstip asgenecaliygdenpted] 4511bq plorage unit %f‘bm 60 & wkpeBwbesiar t
showi ng th%m%mfog . nf%tk&&&'z%s%@ﬁ%ﬂméﬁ&e% fo¥ FBASHIR TR be

i nformation and ormation by the radio communicati on apparatus 20. As
shown in FlsGredlif physhelly didfesent slormgminediai on apparatus 20 first records
10position b@f f]k)rmati on and ESSI D of unknown base stations in the storage
unit 234 aé i nown base station information (5604). Then, the display unit
228 of the radi ormmmﬁuﬁadaoanmamaaroamslnﬂﬁﬁﬂu&pb@msmgsemmﬁfs isafn t he
unknown base stations based on the, unknown basezgt Cfon i nf ar mat.i on

recor deéd i AEHEesHERalE T OTYIVEAEEY  APPRREY PRET 3FEEY, when th.e

communi cat i 0oLy 2&%&%&@%@%%&%& CRlhOMeaRRAS abMsndRafiCel ves a
radi o signa Fromt he base station 30 therearound (S612), the neasuring

unit 220 nﬁa@smates 2@ ecr&evmﬂb()d of @n@wy insgnsithienaesid ?@elﬁrll@ﬁﬁiw’fﬁ@@éﬁ \k@d by the

recordi ng u‘ﬂ recor ens nmeasur errent I nf ornatlon | n t he
st orage unidpparatus 20 is not 11m1ted 10 the meihod %y wire or by radio via the communication

15  unit 516, and intensity measurement information and log information may be
received by the method by which a storage medium removably provided in the radio
communication apparatus 20 is mounted on the information processing server 50.
{00953

The extraction unit 520 extracts the base station 1D of an unknown base

20 station based on log information from the intensity measurement information
acquired from the radio communication apparatus 20, More specifically, the
extraction unit 520 extracts the acquisition time of position information associated
with the position information whose difference from position informafion of an
unknown base station is within the range of a setting distance {within a first setting

25  range, for example, 1¢ m) of the log information. The acquisition time of such
position information could indicate the time at which the radioc communication
apparatus 20 was moved to the neighborhood of the position of the unknown base
station.

10096}
30 Then, the extraction unit 520 extracts intensity measurement information

associated with a time whose difference from the acquisition time of the extracted



20234 (5616). Subsequently, if an input operation of log information is
performed in the operation unit 236 (5620), the recording unit 232 records
the input log information in the storage unit 234 (5624) to repeat
processing starting with 8612. [0103] FIG 11 is a flow chart show ng the
fl ow of operation of the information ®5 processing server 50. As shown in
FIG 11, the extraction unit 520 of the information processing server 50
first determ nes whether there is, in log information recorded in the radio

communi cat i on.. t 0 i | Qg: b & i e kg an
unknown baggs%?tggn?%rﬁla#gng gwez?‘ I %gsggllngp g%:g&%r}nglnae\é\%g %gge}f)% qlaf”” t he
extracti onewmhple, 52Q catenn fed st hereresedtagidrmbermmis likely whdse di st ance

to an 30unknown base station is.the setting.distance or |ess he
extract i on TR SPEBIREE SROPHEHTE ﬂTeo@QS%‘r"l’f}oqior?é‘tliu 0‘2’%%’%%_ 31
[0104] statioDUISRAME el SirabithR @ SRCEHEEs Litlitiaba Gn@adigTitsesxalet her
there is, in intensity neasurenent information recorded in the radio

communi 8at ilmfragivaraatagiicdovitarile rHpRASHY aﬁé&@lﬁfeﬁ"réﬁ%mﬁn‘ff@ip%’% 8% whose
acquisitr Og%attibmoglacﬁe SedLEE ‘ﬁﬁ%ﬂﬁﬁntéﬁs%%ﬁ?ém Lf@o@hg86tting time or less from

t he acquisition tinme contal ne e extracted log information (S662). If
the extractfp@¥junit 520 determ nes that there is intensity neasurenent

i nformati on whose, acqui.sition ti ha dj ff.erence fr. 4j sition
time contained i ﬁ*ﬂ%@“@ﬁ ?gE’F‘éﬁ qr%e&ﬁd‘iflﬁfl%r}ﬁ{é}??’lgnmgaqsﬁelm . Qn;fg%g %Ilq:llgg tinme or
| ess, the exirhast b ok DRENAWNIBChS itRdiiv duab2d, deenss tiyo opases ement

i nformati on 10cont ai ni_ng the same ESSID as that of a desi r%glg)unflénovm base
st at i ori0f r ohe exigachpprnic sl e HEPRSHEY U 4T CERETY OF PRt SRt ¢5866) .

[0105] 11 qp] epRl eG&icl dondi Mk dpRlaibnt@NSideys TSI ABRN imkdfier Mation is
extracted 3{?1%%\%8 at%e plroocessi ng ugli%lt 1528 a?socsi ates and records the base
stati on | D ii&contantnedrmaionhe i ndi vi dual intensity neasurement information

and positi 0['3098}
For example, the extraction unit 520 may extract the base station ID
15 contained in individual intensity measurement information with the highest receiving
intensity of the plurality of pieces of individual intensity measurement information as
the base station ID of an unknown base station.  Alternatively, the user of the radio
communication apparatus 20 may extract the base station ID considered to be
appropriate among the plurality of pieces of individual intensity measurement
20 information via the operation unit 524 as the base station 1D of an unknown base
station.
[0099]
The processing unit 528 associates and records the base station ID extracted
by the extraction unit 520 or the operation unit 524 and position information of an
25  unknown base station in the storage unit 332 as base station information of a known
base station. The base station information recorded in the storage unit 532 in this
manner can be utilized, for example, for position estimation shown in FIG 3 for
description. The storage unit 532 may be the same as the base station information
storage unit 424,
30 [0100]

[2-3] Operation of Base Station Information Collection System



information of the desired unknown base station in the storage unit 532
(S674). [0106] If, on the other hand, a plurality of pieces of

i ndi vidual intensity nmeasurenment information is extracted at S666, the
extraction unit 520 determ nes 20 whether there is individual intensity
measurenent information with the hi ghwst receiving intensity (S678). If the
extraction unit 520 determnes that there is individual intensity
nmeasurenent information with the highest receiving intensity, the
processing uni t_ﬂ2ﬁze%ﬁgﬁiﬁgtfﬁ§ Bh o eSOREShdD 2188 Sn ki @ANcdiBegant ai ned in
the individual intensity asurenent I nformation and position information
of the desisysieh 25unkdiopfo tha peessitambydiniant hhebwr slesyibed it 18REneSE74)

[ 0107] 11 no,individu i_nt i sur e inforpation with
hi gher recé?@?né @n%eﬁgﬁ?vmﬁghéfFr§%%%%yngﬁ%g&ggﬁﬁgg%?%%hgﬁf#g 0 and
there i s anyes@ldagtiomsoperi@t indnmayiot ballwges et Devitiper destrirdunilt 524
(S682), the rocessing unit 528 associ ates and 30records the base station
| D cont & né#feiche REICRdOViREdhl i ntensity measurenent information sel ected
by the user ? t he desired unknown base station in the storage unit 532
(5674). [018@?‘|f, on the other hand, a negative result is obtained at each
of S654, S662, ahll. 10is 5882 charhshavikpiwdlonost & eilleatan Bathpy of BENPEi o
conmruni cat i on _appar.atus_ 20 ca 1 -1 NS i:Cl at
recolIecti6W%%$ggﬁ#§g§%?%%ﬁ%%gggggéggﬁgﬁggﬁg%E%F%(8"&F%#%gﬁﬁ%§§%$
20. As shown in FIG 10, the radic communication apparatus 20 first records

10 position informaticn and ESSID of unknown base stations in the storage unit 234 as
unknown base station information (8604). Thexn, the display unit 228 of the radio
communication apparatas 20 displays positions of the unknown base stations based
on the unknown base station information recorded in the storage unit 234 (S608).
[0102]

i5 Thereafter, when the communication unit 216 of the radio communication
apparatus 20 receives a radic signal from the base station 30 therearound (5612, the
measuring unit 220 measures receiving intensity of the radio signal received by the
communication unit 216 to obtain intensity measurement informafion, and the
recording unit 232 records the intensity measurement information in the storage unit

20 234 (S616). Subsequently, if an input operation of log information is performed 1n
the operation unit 236 (S620}, the recording unit 232 records the input log
information in the storage unit 234 {S624) 1o repeat processing starting with 5612.
[0103]

FIG 11 is a flow chart showing the flow of operation of the information

25 processing server 50. As shown in FIG 11, the extraction unit 520 of the
information processing server 50 first determines whether there is, in Jog information
recorded in the radio communication apparatus 20, any log nformation whose
distance to an unknown base station is a sefting distance or less (S654). If the
extraction unit 520 determines that there is log information whose distance o an

30  unknown base station is the setting distance or less, the extraction unit 520 extracts

the applicable log formation (3658).



In the base station information collection system 2 according to the
present enbodi nent, as has been descri bed above, the display unit 228

di spl ays position 10 information of unknown base stations recorded in the
storage unit 234 and the user of a radi o conmunication apparatus grasps the
position information of unknown base ®tations. Thus, the radio

conmmuni cati on apparatus 20 can be noved to the nei ghborhood of the position
of an unknown base station with novenent of the user of the radio
connunicatk9@4?pparatus 20 based on the display of position informtion of
unknown base stations. Then, the communication unit 216 can recejive a radio
si gnal cont ai ni nGutishmichs ehs teatrhesivn) BuivfS20h detgimipnewivhpigie thratif-ol i n t he
nei ghbor hood of the positi.o . : [Wala P unknown
base stati ?HS%F’%‘“,&S@?%” té%%?@%“r?émg%#p ég%‘gﬁlreg%%rgc@ Eﬁldﬁ]gér%g% 2 r?’tégtaa%ur ement

i nf or mat i ongofnyt iAentiBtheassicgRal infeteiivedhbye sdueistionim oatd dffeenie 216 in
the storage unit 234. As 20 result, .the hase stat%othD of EQ%Kunknomn
base stati 6AUl & ¢ EEGHER PR IGASYESHNT B89V BY°1 et &EBFEF A unit 232
and theref qr@,,, PRSI (k). | Bf @F RIhARHlnit BED UBkROWE: DRS &k At inesiand the
base station I D can be "associated by the information %rocessing server 50.

[0110] 25Wmemsshmersogifoimation whese hagristia e hes 2 | Brigeny fomedhy mat ed
based on intensily.measur. tel ti] : h ] £ 8 @he stch as
undergroun&ggﬁ%h?%%%gféﬂ%ﬁgggég”E%%%%ﬁdgggﬁ%%ygfgggﬁ%%jﬁgieq%tafions whose
radi o wave igeVerageadtion anotiérextregs dmiividsdli imetiionnprsocessi miprivetones

conplicated at first bec there are few constraints tween the base
station§ 3CONtEHEE ﬁ’ﬁysaﬁ’(?ﬁ%%gpl #yHehPb %3}18§ u&%‘?ﬁfﬁn gfﬁ? nﬁ?a%%)ﬁmt? %stge stations
whose posi td,afcnf 8l iBd i sk smkAo¥BRiRhes66) al |y |ike the present

enbodi ment, positions of the other base stations 30 can be estimted fast
or 33 easilPyI5][0111] It shoul d be understood by those skilled in

the art that varipyg, ﬂgﬁéfiieggtJJpﬂﬁﬁv-gmn%wr}ﬁ@as&e]geaommawn§ and

al terations may occur epending on design 5 requirenents and other factors
i nsof ar as dxheyedneSasict hie pracheingampes 28fasideeiappe nehotischabase sgrion He
equi val ents t hereof. e above odi

case i ntfnhi R ﬁéé&%%%ﬁ%kﬁﬁ%ﬁﬁfﬁ%gh%%?ﬁF??@We%ggg%ﬁgg?nc%f§$ﬁ§§gppge’ :
radi o si gnalrdReehV&dhdFest-LukaIRH BheakdidN in the storage unit 532 (S674).
[0106]

If, on the other hand, a plurality of pieces of individual intensity

measurement information is extracted at $666, the exiraction unit 520 determines
20  whether there is individual intensity measurement information with the highest

receiving intensity (S678). If the extraction unit 520 determines that there is

individual intensity measurement information with the highest receiving intensity,

the processing unit 528 associates and records the base station ID contained in the

individual intensity measurement information and position information of the desired
25  unknown base station in the storage unit 532 (5674).

[0107]

If no individual intensity measurement information with higher receiving
intensity is extracted by the extraction unit 520 and there is any selection operation
by the user on the operation unit 524 (S682), the processing unit 528 associates and

30  records the base station ID comtained in the individual intensity measurement

information selected by the user and the desired urknown base station in the storage



10 unit 216 in a predeterm ned period to obtain intensity neasurenent
information or the user perfornms an i nput operation of log information in

t he nei ghborhood of the position of an unknown base station is described,
but the present invention is not Iimted to such an exanple, For exanple,
when the user reaches the nei ghborhoogt of the position of an unknown base
station, the user may performa predeterm ned 15 operation on the operation
unit 236 so that, after the predeterm ned operation being perforned, the

nmeasuring Hgﬁ53§§%7gptains.intensity measur enent information and the
recording unit 2 records the intensity nmeasurenent information. [0113]
Wth the apo8] configuration, only intensity neasurenent information 20

cont ai ni ng the base station |,D of o i i ecorded in
the storage unit z%h%SH@mf%ﬁﬁéPﬁ'%%%6?§@g§§ﬁﬁgéfg*%§ é%%?4t%%hb%g% station
IbD of aln_ ;J!slsgw,vm% ?ﬁ?ﬁﬁ?ﬁtd@ﬁﬁti@ﬂ by Be rafi o combduenatmogessing@isenvier 50 can
e sinmplified. { reover, a person. s, taken as, an exanpl e of the
anabIe5bod9ﬂ¥?éﬁ3W%¥%§§k¥§‘ﬁﬁémﬁ'ﬁﬁ%d§8ﬁﬁﬂﬁ?€%ﬁpﬁﬁwﬁﬁbﬁwgéﬁgRZO in the
above enbo éﬂgzt, but the present invention is not Iimted to such an
exanpl e. For exanple, the novable body may be a flying device 60 as shown
in FIG 12. [0115] SEh@ard2 is an expl anatory view showi ng a nodification of

the present 30 e di.ment.... As i : t i Lcation
apparatus 20 is ﬁ%@ﬁgﬁﬁy%%ﬁ?ﬁgépg%?ﬁéﬁag®§%gﬁéﬁngh Céggﬁggeg a%%%gnnvenent
of the flyisAfhodeMinCeas 134 HBbn ddhdbedshwyechmiisplioatnio A2t pialgs pesi@th i s

provided wiith an_i in it 250, dith i cati it 216.t it
" mmges 11 cREATOHBy CHETI YR ORHai (o086 (Toihs SPEORE" doy PEIoET Of o116]

a radio communication apparatus grasps the position information of unknown base
stations. Thus, the radioc communication apparatus 20 can be moved 1o the
neighborhood of the position of an unknown base station with movement of the user
of the radio communication apparatus 20 based on the display of position

15  information of unknown base stations. Then, the communication wnit 216 can
receive a radio signal containing the base station ID of the unknown base station in
the neighborhood of the position of the unknown base station from the unknown base
station. Here, the recording unit 232 records intensity measurement information of
the radio signal received by the communication unit 216 in the storage unit 234, As

20 & result, the base station ID of the unknown base station is recorded in the storage
unit 234 by the recording wnit 232 and therefore, position information of the
unknown base station and the base station ID can be associated by the information
processing server 50.

[0110]

25 When the position of cach of the base stations 30 is estimated based on
intensity measurement information of a specific region such as underground and
indoors outside radic wave coverage of base stations whose radic wave coverage 1s
another region, estimation processing becomes complicated at first because there are
few constraints between the base stations 30.  Thus, by collecting information about

30 unknown base stations whose position information 1s known preferentially like the

present embodiment, positions of the other base stations 30 can be estimated fast or



5The renote device 254 displays the imges received fromthe conmmrunication
unit 216. The operator of the flying device 60 can control novenent of the
flying device 60 by operating a controller 60 while view ng inages
di splayed in the renote device 254. The radi o conmuni cati on apparatus 20
may have any position estimation funcii on such as GPS so that the current
position 10 estimted based on the position estinmation function is
transmitted to the renote device 254 by the comrunication unit 216. Wth
t he above %%m,j guration, the operator of the flying device 60 can grasp
where the ying device 60 is flying nore correctly. [0117] 15Moreover, the
communi cat if®dllnit 216 of the radi o communication apparatus 20 has a
function as the potificatig [ . j ] X Ltherem)te
devi ce 254 of polrtthos B Rk saf i sl BRE bRt
transm tti Rgmbhei@Pes kit-embinfonmaid eftettodshenay enotre dgeudiog @5desighhe
operator of the remote device 254 operates the.controller 60 based on the
oL 11 08 pETBADER AVGH HEOFORST ScH R O D HSeeGieatl B8 P Ehat ¢ ho
radi o communigali Qb-apPaAl Ms.40 nmounted on the flying device 60 can be
caused to efficiently collect position information of unknown base
stations. \WtiR]lthe above configuration, collection of base station |Ds of
unknown base statign t M i di £E1 guld:.f o R..ReE {40
approach is enab%ne%?sdaé eoef%%]dhﬁ%lf’gg’sgeﬁ?a?&?eﬁ t{1e g]bovlg embo Iﬁé% "a case in
whi ch t he ugermaburtheceathganeasiyud € atlicosigag percated Dy20e ramualkdcgtiemput s t he
current_posi ti?og is de(isgcri bgg, blgjf} thl??jgr,esent, invention i.s not limted to
such aploexé}ﬁ‘ﬁl_ﬂ. IEGrPTeTIES PAHYF FolTET JRBeY %acspgﬁxephlﬁaqn&ﬁo%arch as GPS
and trianguylahicpReMstR%nhase pbatib:P8f REShikRRSorOh B0 ndBicRcehgRs or PHS
may be nounted on the radi o communi cation apparatus 20 as the position
i nf or mat i orpesigiguios ek i voknawn basssalinats POSTPFa P AGIRRET BNCELR] Hdfed by t he
e fimited fo such an example. For example, when the user reaches the neighborhood

of the position of an unknown base station, the user may perform a predetermined
15  operation on the operation unit 236 so that, after the predetermined operation being

performed, the measuring unit 220 obtains intensity measurement information and

the recording umit 232 records the intensity measurement information.

[0113]

With the above configuration, only intensity measurement information

20  containing the base station ID of an unknown base station is recorded in the storage

unit 234 and therefore, processing to extract the base station 1D of an unknown base

station on the information processing server 50 can be simplified.

[0114]

Moreover, a person is taken as an example of the movable body that moves

the radio communication apparatus 20 in the above embodiment, but the present

Lo
ot

invention is not limited to such an example. For example, the movable body may
be a flying device 60 as shown m FIG 12,
[0115]
FIG 12 is an explanatory view showing a modification of the present
30 embodiment. As shown in FIG 12, the radio communication apparatus 20 is

mounted on the flying device 60 and is moved with movement of the flying device



position estimation function and the position estimation time are recorded
in the storage unit 234 as log information. [0119] Each step in processing
of the base station infornmation collection system 2 5descri bed herein need
not necessarily be performed chronologically in the order described as a
flow chart. For exanple, each step ir4processing of the base station
information collection system2 may contain processing perforned in
parallel or individually (for exanple, parallel processing or processing by

an obj ect) gg[ Oh20L4il QAnEQHRUESY aRePB1:20D & HALvViIBAURES aR FEMAF enisush as the
CPU 201, the ROM 202, and the RAM 203 contained in the radi o comuni cati on

appar at us 201 &e commuiiskdrrt| D (erovitsiieges Bekedaip 50he Bgcintcitolsinil arl y
to the configuration.of,.fhe radio communi cati on apparatus 20 or the

. . 2

informatio 0%?353%%$ﬁ§"g%Tver 50 can al so be created. Al so, a. storage
medi um i n yWiieh the conputer programis stored is 15 provided. Mreover, a

sequence of processing can be realized b ardware by configuri each
functi ofal bl ock &hoWwoFn aVEes &ﬁét é&ﬁlﬂ’g’bF c K dEEgram ¢ gﬁ)@ r%1“%by

hardware. 38,GhAMR udit Ad a0iR SRMITINIGE &ht Offy:APRRIRE UsH eapabh@olof

comuni cating with a base station of radio comunication and noved with
novenent ofneyemenviatiles iy deviesridriysiraginga speraigesUnite HEVINEGMEEi ti on

| nformati on; @l UNKNRAMNRACIIABLLONSTINASR RaAG:Skak BluLdent idcalion
i nformation attached to the base station I's unknown recorded therein;
have any position estimation fimetion such as GPS so that the current position
10 estimated based on the position estimation function is fransmitied to the remote
device 254 by the communication unit 216. With the above configuration, the
operator of the flying device 60 can grasp where the flying device 60 1s flying more
correctly.
(01173
15 Moreover, the communicafion unit 216 of the radic communication
apparatus 20 has a function as the notification unit that notifies the operator of the
remote device 254 of position information of an unknown base station by
transmitting the position information to the remote device 254. The operator of the
remote device 254 operates the controller 60 based on the notified position
26 information of an unknown base station, s that the radio communication apparatus
20 mounted on the flying device 60 can be caused to efficiently collect position
information of unknown base stations. With the above configuration, coliection of
base station IDs of unknown base stations set up in locations difficult for a person to
approach is enabled.
[0118]

]
e

Moreover, in the above embodiment, a case in which the user of the radio
communication apparatus 20 manually inputs the current position is described, but
the present invention is not limited to such an example. For example, any position
estimation function such as GPS and triangulation using base station positions of

30 mobile phones or PHS may be mounted on the radio communication apparatus 20 as

the position information acquisition unit so that position information estimated by the



a notification unit that notifies the novabl e body or an operation subject
of the novabl e body of the position information of the unknown base
stations recorded in the storage unit; 10a conmunication unit that receives
a radi o signal containing the base station identification information from
t he base stations including the unkngsn base stations; and a
recording unit that records the base station identification informtion
contained in the radi o signal received by the comunication unit in the
storage U”h%siﬁ&?es%m{m? AHRALD 262 MUBLSRE QR ARBAT AL Brea0 604 ROtHe0 claim 1
further conprising: a position information acquisition unit that acquires

t he positi etordgnfuor At dsopg oformaton adi o conmuni cati on apparatus, wherein the
comuni cat i nit receives the radio signal in a predeterm ned period 20
and @ﬁg recording unit associates and records an acquisition tinme of
the position infeiAatdan pandssidaeofpes bist entibnibmtioanoliecticheysémrage uni t
and associates_a receiving tinme of _the radi o signal by .the omTHni cation
unit wi fh tpssribek Bergingiges ot d’é‘?ﬁs?aﬂ%g?i%ﬁoﬁm FirapeieEed nfnaﬁ“ﬁe{a ¥n the

radi o si gnake HeeeiVelol¥ndrhe 120 compini-eal 8N itfibtesaing of BRMaMSsthi base
station identification information and the receiving time in the storage
unit, 3. Tifermaighcobomurniveam bmaipiear owcastsr eirmgmed e paiaheior f ur t her
conprising:. .. . o Areasurd al b that, : eiving intensity
of each badeiGwylly ffor FRapPls |s‘aﬂéI ﬂggct??gé]ﬁégt ngﬂ?%%%%%?%f%égcﬁgl received by the
conmmuni cat ifereouni t, wherein the recording unit further associates the

recei vilrég i ntensity neasured b%l t he

A computer program that causeseh?ardware such as the CPU 201, the ROM

202, and the RAM 203 contained in the radio communication apparatus 20 or the
information processing server 50 to function similarly to the configuration of the
radio communication apparatus 20 or the information processing server 50 can also

be created. Also, a storage medium in which the computer program is stored is

15 provided. Moreover, a sequence of processing can be realized by hardware by

configuring each functional block shown in the functional block diagram of FIG. 6

by hardware.



measuring unit with the base station identification information and the
receiving tine of the radio signal and records the base station
identification information, the receiving tinme, and the receiving intensity
in the storage unit. 54. The radi o communi cati on apparatus according to

claim1l1, wherein the radi o signal further includes base station
attached information attached to the base station that is the source of the
radi o signal and the recording unit associates the base station

attached information with the base @tatyon identification information and
records the base station identification 10information and the base station
attached i nf &ravix famimeatine agpasrtagepelit pf conmPheatgdyieh corrraaiestli on

apparatus according.to claim1,., f. ‘ 1.Si,1g; . 0N unit in
WP oh & pr ot P i aRarhe g P4l bARmEPIRE kBh AR B, SRFRLESD O e
oper ati on subj ect siofagé beit IV Ebbesihedyformhgsebimukhvive batcheatpnedéber mi ned
operation is perforped.in the operation unjt, d%h% recor.di n% unit records
the basé stbats JALGTaERaiIEGAEGR (B TPRISY ﬁtéaﬁﬁ%f% e It afe SRR ¢ émg%fﬁf”o si gnal
recei ved by.l.hg Gmynication unit in the storage unit. 6. The radio
communi cati on apparatus according to claim1, wherein the 20conmuni cati on
unit transnits theotfiseosenit thehndiifisnthefheabicobpdy it 6k pRERED F&ESt dfed in the
storage unit b r.ec i.ng...unit. : adho Leat i ar at us
accordi ng tﬂ?)““%1 ‘éaltb?% ,dyfo 8&@@%@%%??@@%9%% |n1‘:1€6‘|%(1r)1gyglf}%:ﬁg’\1 gﬁfg;f%fgﬁks up an
i mage ther eatgunaagewhier ei n 25the notification unit notifies the operation
subj ect of the novabl e body of the inmage picked. up by.t i maging unit. 8.
An i nf dfmati on pFB%@%‘ﬁﬁ‘Wté?ﬁté‘?ﬁ%’F?%f (sj{gxgeé&g t%@ﬁ#ﬁ%%%ﬁ?@ﬁ%‘” appar at us
capabl e of ;OREURIGatkdtehaMbt M DRS EbaSE atdtRRs Ahcihd@di Ohe OGN dfabon and
noved 30 with novenent of a novable body and an information processing
appar at us tsdonpratesses i nformation acquired by the radi o comuni cation
apparatus, wher elar}ecording unit that records the base station identification information

contained in the radio signal received by the comumunication unit in the storage unit.

15
2. The radio communication apparatus according to claim I, further comprising:
a position information acquisition unit that acquires the position information
of the radic communication apparatus, wherein
the communication unit receives the radio signal in a predetermined period
20  and

the recording unit associates and records an acquisition time of the position

information and the position information in the storage unit and associafes a
receiving time of the radio signal by the communication unit with the base station
identification information contained in the radio signal received by the

26  communication unit and records the base station identification information and the

receiving time in the storage unit,

3. The radio communication apparatus according to claim 2, further comprising:
a measuring unit that measures receiving intensity of each base station that
30 is a source of the radio signal received by the communication unit, wherein

the recording unit further associates the receiving intensity measured by the



38 the radi o communi cati on apparatus incl udes: a storage unit having -
position information of unknown base stations whose base station
identification information attached to the base station is unknown recorded
therein; 5a notification unit that notifies the novabl e body or an
operation subject of the novabl e body3of the position information of the
unknown base stations recorded in the storage unit; a

comuni cation unit that receives a radio signal containing the base station
identifi Catde%rﬂn?fu% Bth bk aa8H it dichiMnidgbas/ashaldaumginRel udi ng the
unknown 10base stations; and a recording unit that records the base
station i defitthd irahe isianal pfihreaardsothechise siating idantifirationa difersstighalther ecei ved

by the communi cat.i Bt 1n.the i ad the information
pr ocessi ngl%ﬁb%n%aqrgé;ayyn{ch%ﬁc%@% 18%%%@?8&%%%%‘% "hat 15 associ ates the base
station identification information contained in the radio signal received

by the conmmunj cation unit near 0Si ti%)n of .the unknown base stations of

a K
the basé staf PORICEERTTIRICRUR] BHRAHPSFHETPSH FE8HIEH SN t he storage unit

and the positiongjenfas RBLLOAAE: hBigddeROVRDasE chddinfRRSHio &chdhe
i nformation processing systemaccording to claim8, wherein the radio

conmuni cat itofhedppraaionshat irthhemreota gég signal and 3 position i nformation
acquisition uni tﬂ‘}qul%(la(glﬁégphigﬁ&o&gés RRSiA&L QRnbNEQL AR in?d}m%{i%ﬁ henradi o

comuni cati on appar communi cation unit receives the radio signal
in a predethasdrkinich peniifichio?Snoheatiecaridiengrdanhd bassoeicmt Bentddtierecor ds an

acquisition tine, of e.position information and the position information
in the 18t or‘%}@é‘“ﬁ}ﬂn’tméﬁﬁ bﬁ&%@i“&taggﬂﬁgfﬁ@ﬁﬁoﬂ&“ PF 7878t "he radio signal by
t he conmuni cation unit with the base station identification information
contained in the radio signal received by the comunjcation unit and
records t he Bheemdyy coripinijogenepmaraat dcendina o Fia | ol a5 ¢OTRBS A ecei vi ng

it ingfuidgst he storage unily ulibg LATBEIQRIRACERSIHDS 12 PRATREE Dyfti t her
movable body or the operation subject of the movable body, wherein
is when the predetermined operation is performed in the operation unit, the
recording unit records the base station identification information contained in the

radio signal received by the communication unit in the storage unit.

6. The radio communication apparatus according to claim 1, wherein the
20 communication unit transmits the base station identification information recorded

the storage unit by the recording unit.

7. The radio communication apparatus according to claim 1, further comprising:
an imaging unit that picks up an image therearound, wherein
25 the notification unit notifies the operation subject of the movabie body of

the image picked up by the imaging unit.

8. An information processing system comprising a radio communication apparatus
capable of communicating with a base station of radic communication and moved
30 with movement of a movable body and an information processing apparatus that

processes information acguired by the radio communication apparatus, wherein



39 an extraction unit that extracts an acquisition tinme of the
position information recorded by being associated with the position

i nformati on whose difference fromthe position information of the unknown
base station is within a first setting range in the storage unit, and

the processing unit associates the basge station identification information
recorded by being associated with the receiving tine whose difference from
the acquisition time extracted by the extraction unit is within a second
setting range ang.the, RRshidiORoh 3kl honaet the unknown base station.
1010. The information processing systemaccording to claim9, wherein the
radi o comuni cat i cwragppait avdse pesitdreinforpen sbenknown base datipeasliesng unit

t hat nmeasures recei ving.intensj C wstatiQn.: ' sour ce of
the radio Sronartybsiahs Hibtedln SRELLAIELAN AP ditndud )
recordi ng ugickdddundriier associ ates the receiving intensity neasured by the
15measuring unit wth the b,ag_ie st%li on identification i nf.orm%ti on.and the
recei vifig time of PRECEHERIYT BRyRIICS My PREHGROYHE 2B LDEF2LPHE o O

i denti fi catd,OpobafiobdBtd ol pdsiiBn 86 8haHA BT th MhindRl bhdQukieRPievAg | Ntensity
in the storage unit, and the processing unit associates the base

st ati on i denthefsi@ageiwii: i nf or mati on sel ected based on receiving intensity
associated with th .on i LT L: L:0f.Qr. ' t he base
station identifi 35‘? %zﬁlﬁﬁﬁf&gﬁﬁ%ﬁ F%ﬁ&ggée%%%%ﬁ%%‘%%% gmlfnﬁfen%rtg%{é%sg?tﬁgg%i me whose
di f f er ence ifigminhctine iatauatkint trammitietdroex the debe datynstitdudng tactkomvuni t i s
within the second setting range and the position information of the unknown
base st&ti dise $8OPS: 8 pr ogr am causing a conputer to function as a radio
communi cati on appafeddsg CaRabhe rQbrEOMILNkE atking iWhdific&iddasorsdadbd on of

radi o comuni cation and noved with novenent of a novabl e body, conprising:
a notifi catdonmingdiin tetadio pgndlirpesived By thotaPTEnBFEE) WO 1A HecHEREtY"n subj ect
of the novalhl.e body of the position information of the unknown base
stations recorded 30 in a storage nedium a comunication unit that

recei ves a radi o tsd gnfalmationt pionésaiggt hspabraise isthaier om processing unit that

15  associates the base station identification information contained in the radio signal
received by the communication unit near & position of the unknown base stations of
the base station identification information recorded in the storage unit and the

position information of the unknown base stations.

20 9. The information processing system according to claim 8, wherein the radio
communication apparatus further comprises
a position information acquisition unit that acquires the position information
of the radio communication apparatus,
the communicarion unit receives the radio signal in a predetermined period,
26 the recording unit associates and records an acquisition time of the pesition
information and the position informafion in the storage unit and associates a
receiving time of the radio signal by the comrnunication unit with the base station
identification information contained in the radio signmal received by the
communication unit and records the base station identification information and the
30  receiving time in the storage unit,

the information processing apparatus further includes



40 identification information transmtted fromthe base stations including
t he unknown base stations; and a recording unit that records the
base station identification information contained in the radio signal

recei ved by the conmmunication unit in the storage 5 medium 12. A radio
communi cati on nethod executed by a rag o conmmuni cati on apparatus capabl e of
comuni cating with a base station of radi o comruni cati on and noved with
novenent of a novabl e body, conprising the steps of: 10recordi ng position

information of ap, unkaow basemst kiR WAL DaES: Stad T @nwedepditidd cation
information attached to the base station is unknown in a storage nmedi um
noti fyi ng tilermesicabtesoidedpyobeinm agjpeiatedi withsiibj msttionf infdrmapey abloge body of

t he positi op..infar ' : LONS,; d . the

stor age. 16 R 8 BoRhol AR HaAPANERE B M P ABRBERIARG 1R Dace

st ation i destinf ia@t irofe ktofage nEit.ianh transmtted fromthe base stations

i ncluding the unggfmn base stations, ﬁgq? . ., ..recordi.ng the base
station® denti fi &%t POFFPHE SPHEPEIF o afﬁ%&“ﬁﬁnﬁﬁ%“?ﬁﬁﬁﬁ' 4l received
from the basgrgldabi BBink hslRRuR AAGR: PREVUD time whose difference from the

acquisition time extracted by the extraction unit is within a second setting range and

the position information of the unknown base station.

10 10. The information processing system according to claim 9, wherein the radio
communication apparatus further comprises
a measuring unit that measures receiving intensity of each base station that
is a source of the radio signai received by the communication unit,
the recording unit further associates the receiving intensity measured by the
13 measuring unit with the base station identification information and the receiving time
of the radio signal and records the base station identification information, the
receiving time, and the receiving intensity in the storage unit, and
the processing unit associates the base station identification information
selected based on receiving intensity associated with the base station identification
20  information of the base station idemtification information associated with the
receiving time whose difference from the acquisition time extracted by the extraction
unit is within the second setting range and the position mformation of the unknown

base station.

25 11. A program causing a computer to function as & radio communication apparatus
capable of communicating with a base station of radio communication and moved
with movement of a movable body, comprising:

a notification unit that notifies the movable body or an operation subject of
the movable body of the position information of the unknown base stations recorded

30 ina storage medium;

a communication unii that receives a radio signal containing the base station
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identification information transmitted from the base stations including the unknown
base stations; and
a recording unit that records the base station identification information

contained in the radio signal received by the communication unit in the storage

meadiurm,

12. A radio communication method executed by a radie communication apparatus
capable of communicating with a base station of radio communication and moved
with movement of a movable body, comprising the steps of:

recording position information of an unknown base station whose base
stafion identification information attached to the base station is unknown ina storage
medium;

notifying the movable body or an operation subject of the movable body of
the position information of the unknown base stations recorded in the storage
medium;

receiving a radio signal containing the base station identification
information transmifted from the base stations inciuding the unknown base stations;
and

recording the base station identification information contained in the radio

signal received from the base station in the storage medium.



