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1 RADIO COMMUNICATION APPARATUS, INFORMATION
PROCESSING SYSTEM, PROGRAM AND RADIO COMMUNICATION
METHOD TECHINICAL FIELD 5 [0001] The present invention relates to
a radio communication apparatus, an" information processing system, a
program, and a radio communication method. BACKGROUND ART 10

0002] In recen rs, radio communication apparatuses capable of
T T o SH B G SRR g S LB e R lpRSSING
S(es sy MarTe) oA WirslessR AR (oMt es INatmork)NavaTogen widely
used. Such a radio communication apparatus can estimate the position of

the local apparatus by using GPS positioning 15 or wireless LAN. Position

Testipmatigrstechnoiogy using such a radio communication apparatus is an
imgortant common basic technology in wide-ranging fields such as
fg }éation, security, and entertainment. However, according to the

positionygstigiation BeRROIOYDAEEdIENCRAJiPosiinNd citiakes Blene, an
.time to_ supplement synchronization during activation and it is difficult to
ILBAUANPFARRE I SHTHITuARRBARPL AtAiAGO B B GRe -
where a radio signal from a satellite is not receivable. [0003] The position
estimation technology using wireless LAN, on the other hand, is a

Ehihbl ﬁi‘rﬂgte the position of a radio communication apparatus
[bggg;pl on 25 signal strength of radio signals received by the radio
communication apparatus from base stations and position information of
the bas@%f‘éﬁéh%%@ié?@i%&%@ﬁﬂ%??éé’.n SIGEAESE GRS b rBIEdsating

WAN@PS %@W&dms@siagﬁ@%s gymﬁwww sIIHORY (REMBISIGHRUNGE wireless
e

position estimation is enabled according to the position estimation o
LENNbRIGY SR VeinEmks R k\ﬁﬁﬂc‘ﬁ}fi@bﬁﬁ?@ - to hevEdieceranyacation
SRResitir eeinatiopseahnQlogy-hasad pp2R2 BesiteRinerd BatiSening

the above position estimation method can be considered to be a position
BstitiaeisHsteéHology Bosition  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 synchronization during activation and it is difficult to use such a radio
communication apparatus indoors or underground where a radio signal from a
satellite is not receivable.

[0003]

The position estimation technology using wireless LAN, on the other hand.,
is a technology to estimate the position of a radio communication apparatus based on
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
position estimation technology based on GPS positioning. That 1s, the above

position estimation method can be considered to be a position estimation technology
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excellent in convenience and ease if base station information indicating
positions of base stations of wireless LAN set up around a radio
communication apparatus is registered in a position estimation apparatus.
[0004] 5 Thus, technology to construtt a database of base station
information of wireless LAN has nowadays been proposed. In Patent

Document 1, for example, a method by which pase station.identificatian
TR R ENB D o B R ApAP R H ARG Bomons of

basdrentipasitonaciessiioNfuactipnasshthe eufierbpasitiocaabihepgaious is
CO.mmu?ication paratus acquired by the current 10 position acquisition

IFEHETSH dié BAYSOREHHA R Sis described. In Patent Document

[@o@method by which base station identification information contained in
a radio sjgnal received from a base sta:éion of Wi;&liss LAN and, position
n

informatiot JEGRREASS) Qsirgsiresb & HUaRANY Rinteitsn StE WsBaEmaHPar of
wagistatioNing vehicleyeguippadwithdtheis PSdeceivinenfundtion: ardmple, a
wireless LAN communication 15 function is described. PRIOR ART

BHEEHMENTIBO BT tP SR SETHERTI] Y oA B SRt ARBlicTioh radio

chatdr@paniNe 42007 i3me4 {PateshDpesimentaddstidiafanttion and the
Application ,Laid-Open No. 2006-0095349 DISCLOSURE OF THE
SHEPENTIONCID Y612 5 M OB R LR5  GRAATS AR E et e iy current

FRRkehtiesakmethadz tdanends orifed examelasRP¥e menEBath by Patent
movable body that moves a radio communication apparatus. Therefore, if

IPREUEDABIE BRE A VR BRIy Arsthea R BB HHEEH Bt Beemgdgp fentained in
Avhoseshase stationinfarmation iskewn Wheresisian Rrekiemsthiahnemanation

base station information is obtained so that the collection of 30 | o

AAGHAGLN BEREIeS RGNt OB iRuET NS REakIt IVetaroHrAden in 2

\Q%%Hé%gggaﬁéd/ ienhahthgrabryeipiebIembtiandanwhigsisaof ihe dovantiakison
e

to provided a novel and improved radio
function is described.

PRIOR ART DOCUMENT
[0005]

fPatent Document 1] Japanese Patent Application Laid-Open Ne.
2007-43574

[Patent Document 2] U.S. Patent Application Laid-Open No. 2006-0095349

DISCLOSURE OF THE INVENTION
[0006]

However, base station information collected by conventional methods
depends on, for example, a movement path by a movable body that moves a radio
communication 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

information becomes inefficient.

[0007]
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communication apparatus capable of efficiently collecting base station
information, an information processing system, a program, and a radio
communication method. 5 [0008] In order to solve the above problem,
according to an aspect of the inventioh, there is provided a radio
communication apparatus capable of communicating with a base station

of radip communication and moved with movement of a movable body.
inclucing'a S5 A0E R PSRN BGIBT BFARalbR T LA BEs roDiem.

aStatignsdRwheseathasa wiaiian identifigatiaddnfermaten atachegriadheradio
base station is unknown recor%?%gue,rein; a tificatign unit that natifies .
n

ERRHBUABR B i RN Sin® SIFTBLY of AHE“HRS BBTE BigtigbitHamation.

aRasfiendniormationial e ke Rasestaloas orecarded iatthe stargde
unit: a communication unit that receives a radio signal containing the
[%Q&?ﬂ station identification information from the base stations including 15

the unkpawiebassosiatipnsbansRdsiear didaditih that seeopes heRags ention,
station identification information contained in the radio signal received b

e COPFRNIATE A8 AP ITHE SO TRR O GBBI A (Hanmpgating with 2

weonfigu@tion e Retificationisitaatifies< rmoavekiebrEtt 30 DhRRable body,
_operation subject of the movable body of position information of unknown

IBEdINg A o RO Bl Y SRORIEE U OTFHALO & r i e nfaRscatdigns
vARRAINS GabbrisraveaHothansiahbeHheedRf the.posilionHhans unknown

unknown base station with movement of the movable body based on

IRRAFAESIBATE N PRISRFGHIRBRMN ABBISH i HSWHDAEE Aty By greration

sefiicateR-Univ e Bothe M MUANRATIRRHRHLGEN ARNEGRIMR XA stations
signal containing base station identification information of the unknown

IBedE st Ao M OHPTHES UKot T REE BtsaiA T HE WelgissiiBod ohffe signal

JeesitianLfhsunknewh RaseRBiaNRRathe IRGArHNG 4P RIS HNRling
base station identification information contained in the radio signal

thec BRI I thasCoRaHIicAIB nPuE AR stBiaghaintecRkls fEsuRatsaskation
iatatien identification.a8-dnfesmatien ofdnkRown hasestationsis fecPrdsd the

in the storage unit by the recording unit, so that position information of
KRBWAAASE Bthtbihs Si9ERBBE8!Station 4 identification information can

fegrgsociated, which can then be utilized for, for |

With the above configuration, the notification unit notifies a movable body
or an operation subject of the movable body of position information of unknown base
stations recorded in the storage unit. Thus, the radio communication apparatus can
be moved to the neighborhood of the position of an unknown base station with
movement of the movable body based on notification of the position information of
unknown base stations by the notification unit. Then, the communication unit can
receive a radio signal containing base station identification information of the
unknown base station from the unknown base station in the neighborhood of the
position of the unknown base station. Here, the recording unit records the base
station identification information contained in the radio signal received by the
communication unit in the storage umit. As a result, base station identification
information of unknown base stations is recorded in the storage unit by the recording

unit, so that position information of unknown base stations and base station
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example, subsequent position estimation. [001.0] The radio
communication apparatus further includes: a position information 5
acquisition unit that acquires the position information of the radio
communication apparatus. The comrhunication unit may receive the radio
signal in a predetermined period and the recording unit may associate
and record an acquisition time of the_ position information and the pasition

ilspsitiration inthenetinn getinie atidossdisdiateichetivifgitibfe WikRed daro for

SGRFIDY he SeRMmUBicalien wHtiwith the base station 10 identification
information contained in the radio signal received by the communication
[i8}%4nd record the base station identification information and the

receiving, imgiin dhe:SIRAG JNLIARLY Mithdhs abave cylaatioRmation

base station identification information 15 recorded in the storage unit by
A S CRIAEBE WA ETRSCEIVIRESTHAE AYPIOAHRILING 1A HEIisHBR ation
a%%%ﬁﬁ@ Pig¢e ebRositanRiotRRLRN iRk base SatiAfuideRlilicAliRRermined
information contained in the radio signal recelvedm%/ the communication
ReRiPhERE tHhe FedH DI INE PEEifeI i rABE IR CTNatisa¢HBIHEEE Wiagion the

oS nBficakaR-eHMAHANOh S RRRE SIAURRBIE RS INABF e RRSHRNassociate &

indicated 20 by some piece of position information can be extracted from
raeslpBsitionarToithfatisho THE, Prudbd erposiisH pHoMaNEH wtdrivigsrion
APRIAXIMALng Resitian inforspation ofanypknown bagsstation;base by  (he
station identification information of the unknown base Station can be
CORABTEER MRS anstarerT ddBtiNesRi SR isf rifenidicrEiar delgmatig and the
RIEIY Wait, gﬁﬁgg&%}igp&q@dio communication further includes a

measuring unit that measures receiving intensity of each base station that
1804 ource of the radio signal received by the communication unit. The

recordirgsnitpay, futher assagiats the,Leceing, N teRSY MEASUIRR) Mation

the measuring unit with the base station identification 30 information and
greneaseivithy titneast tistradioslgiatenaled sl thechrsistafisnapproximating

fentiigRtiRn B BHoRy e SREE NPT AN ANSIEREVIRG! N {ion
identification informaftion 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
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]

The radio communication further includes a measuring unit that measures
receiving intensity of each base station that is a source of the radio signal recetved by
the communication unit. The recording unit may further associate the receiving
intensity measured by the measuring unit with the base station identification
information and the receiving time of the radio signal and record the base station

identification information, the receiving time, and the receiving intensity in the
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storage unit. [0013] With the above configuration, if a plurality of pieces of
base station identification information is extracted based on some piece
of position information 5 matching or approximating position information
of an unknown base station, 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. If, for
SEXEHIPIE position information of an unknown base station and some
[pigge of position information extremely closely approximate, the base
station 10 identification i fogmation asiociated with the greatest sijgnal

strengt® S tHBIRRAHE) OPHREAE B bis8 RAEH iRttt ThidHsfatHon

ianihe-determinadienestberlane siatippnidenitfigationdnfamatiomefth@ion
unknown base station, [0014] The radio signal may further include base

IR A b CRBEP TR 8RS 18 Tt ORRE YO R P S UEAHSR thasis e the

baoukeaioh thexadisignianddbe EeREAIRRNLRE MAY asseeiale theibasefied
station attached information with the base station identification

s RAET REr THERE th @ BASE S tatoN RASRHRIESS S i Tiation iantification
ibRsesiation attaghachinfpsmatianin;iie sigacodnlt: thifasexamplerdhien and

base station attached information of the unknown base station is known
S &1 afit) S0 JRECESYI R & HERE S kSR BPRARCARGH iR gtietion

iracRmRd infestrdestniciheilpge siatienddeniificatiapdniFrmaianality
associated with the base station attached information of the unknown

PaderstatioPreaRIBORdfsHIMAIES BHBAsecetheHcaERttchiRRe the base
safermatienmbing wkiRwRbase RialiRRc O tale 2addie radio

communication apparatus further includes an operation unit in which a
[Bpé&étermined operation is performed by the movable body or the

operatiqm.SHRIRCLH {he mavanlebody. Miendhe predatenmiied information

operation is performed in the operation unit, the recording unit may record

a0 st GATSTHINERS it it ebiaireharswakadng Sigrgrording

Jeeeived hythecommunicationiuRitinathe B0 Siage mnitith fa-exampigstion
the predetermined operation is performed near an unknown base station,

ideitfisighantranstnternf apsarb tha ks ige idpiticagion information and

the base station attached information in the storage unit. If, for example, the base
station attached information of the unknown base station is known and a piurality of
pieces of the based station identification information is recorded in the storage unit,
the base station identification information associated with the base station attached
information of the unknown base station can be determined to be the base station
identification information of the unknown base station.

[0015]

The radio communication apparatus further includes an operation unit in
which a predetermined operation is performed by the movable body or the operation
subject of the movable body. When the predetermined 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 communication unit in the
storage unit. If, for example, the predetermined operation is performed near an

unknown base station, a radio signal transmitted from the unknown base station is
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6 received by the communication unit and thus, the base station
identification information of the unknown base station is recorded in the
storage unit. As a result, the base station identification information of the
unknown base station can be associfited with the position information of
the unknown base station ex post facto. 5 [0016] The communication unit
may transmit the base station identification information recorded. in the

regBagl Dhitthy tRIBEBRSHE-nWARGhE aBoTRE cBRfg dHatioh, igfntification

ihAbeRmAabe R MIRCESEINARRSFAtIE Jhal recaueshage statipp videntificalianuls,
information recorded in the storage unit from the communication unit 10

tharbagssEHR thde B EEas i oR TIERRIRMRS N oMo PARF UFRHBIFan be
ABARG.RIAUAM Wthpasitioh BimRHAT AR IBRR M HAIORAHEAEHGHIORacto,
information. [0017] The radio communication apparatus further includes
[%lﬁﬂmaging unit that picks up an image therearound. The notification unit
may nofify the,ARLAAISR.L Sunsubiest afdhemovablehedyef tae iRadecation
_picked up by the imaging unit. With the above configuration, the operation
infipjastion wrearistable BedyEagropaialy MVERMEMHGS et molalidisoahove
Pased:nomagesinieked i byihe maging ik Sinee RO base station
_communication apparatus is moved with movement of the movable body,
isatHHERG ToiAURR Ko Fr afigaratlisheatiees N fo b pIeoBABE SR unit
4l identification nformation of a4k LROWR RAsE SlHom RESSERLAbase station

distant location from the operation subject of the movable body in the

St agElimIt0oTSliFnRA S PRt gt e tHa o vdproiem,

[ggwjding to another aspect of the invention, there is provided an
information processing system including a radio 25 communication
apparathiecegibleostasrmpatiaic 400y 4ith A hgie 186AHd ciradieging unit that
femmunication and,mayedith Mvementata mavahly bx?&}’ff‘f}ﬁeaegegation

information processing apparatus that processes information acquired by

' i aeidié teomniahlediisty &bt drsceTPisedipcanthfuiinsaiion Wppardifs the

ApSINdes A SINNAGS WLt Raving RoSRRINTRRMAOR, Ol LOKNQWRADASE operate
stations whose base station 30 identification information attachéd to the
pasenstation iBeunknahls reedrdegathareimages picked up by the imaging unit.
Since the radio communication apparatus is moved with movement of the movable
body, the radio communication apparatus can record, for example, base station
identification information of an unknown base station present at a distant location
from the operation subjeci of the movable body in the storage unit.

[0018]

Further, in order to solve the above problem, according to another aspect of
the invention, there is provided an mformation processing system including a radio
communication apparatus capable of communicating with a base station of radio
communication and moved with movement of a movable body and an information
processing apparatus that processes mformation acquired by the radio
communication apparatus. The radio communication apparatus includes: a storage
unit having position information of unknown base stations whose base station

identification information attached to the base station is unknown recorded therein; a

notification unit that notifies the movable body or an operation subject of the
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notification unit that notifies the movable body or an operation subject of
the 7 movable body of the position information of the unknown base
stations recorded in the storage unit; 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 5 identification

THisHaRomcohiaBesiH tha TR igh &l rdecda byt Rese s smBred in
HOILiR-HRe Sierage il g IR MAl ek POCSRIING 2RRA'HYSIIRCKIIRSR the

processing unit that associates the base station identification information™
b?éﬁ_taﬁﬁéalimﬂﬂ@ﬁam@%igﬁar%@véﬂaﬁwﬁ@émméwﬁ siafienedrguding
HOSIHR RIS UKW DaseSALERS AhING, RRSEHAHABAAERIICAION siaion

information recorded in 10 the storage unit and the position information of
iffailintaitiwn basEsatonsPUOTBTWith tHie abedie conitietrationsithe by the

&%Mﬁi%b&{‘ihﬂﬁtiﬂ?_%ﬂél_es{ﬁ&‘é%b_lﬁaibo%f%r titﬁ?o%g{i%ﬁo Béﬂ?é%‘goﬁﬂ?ﬁrams

‘movable body of position information of an unknown base station _
irsteteed MaPRsSisrage Ut Fheateiethadiescorrtiemicenoncsiap palieiustion

&ﬁ@aﬂ%m\/ﬁg Q&f&esﬂf‘?{glh!%%?@é%ﬂﬁém@ c%?ﬁMﬁHi@it% Lﬁ'ﬁ'ﬁ“ﬁé’ﬁp ? gition of

station with movement of the movable body based on notification of the

thesibpoirnfonmaEmHaIe thebrsmitbtee semidhcarisendeemation recorded in
ETMURIGHIOR N CANLIRESNR ALARIR SIINALGRAIRINRGPASE; SIRtioN

Identification information of the unknown base station from the unknown
I94d&]station in the neighborhood of the 20 position of the unknown base

?taﬂon-‘{X‘ﬁﬁ%ﬁ@%ﬁ%@%@'&%&iﬁﬂ%{% ?rﬂ-%%tﬂ%‘%‘ SLAAD IAERHICAIoN, svable
information contained in the Tadio Sigha recelvedl%yt e communication

by inthbestmagéaunitibieca péshi, basebbtatiohyidsmifigtiionniffonmation! an
SMWWA‘SJ?&%%O%%Q&%&&%%J %?oqfa%%g#lt%éheﬁ%{?ﬁa% VRN LY Moumication

recording unit. Thus, the processing un e information processing
appabsessamefiidiéntipassugdibtetvadecdidbiomidsitfiodtion unknown base

éﬁﬁ%’:&%‘&?.%&? &%?}Qi%? d{éf?ﬁ%‘s%‘f% Rhnknowin bags, stalions. which et
then be utilize ?or, or example, subsequent position estimation by the
rEdivnetnmmMmuinitdetiomlapparabsse [GO20T hélizaio temenumicationion unit can
Iaeegg’reatg S8y ];I]Jéggl rcigﬁltgggn% ptg)aSS‘,ist:iosQation identification information of the
unknown base station from the unknown base station in the neighborhood of the
position of the unknown base station. Here, the recording unit records the base
station identification mformation contained in the radio signal received by the
communication unit in the storage unit. As a result, base station identification
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.
[6020]

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
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30 information acquisition unit that acquires the position information of the
radio communication apparatus, the communication unit may receive the
radio signal in a 8 predetermined period, the recording unit may associate
and record an acquisition time of thegposition information and the position
information in the storage unit and associate a receiving time of the radio
signal by the communication unit with the base station identification |
PReRSTISTRIEACCBRtAIhe B aTE B 'SinH1TE ASRASIARY the EPEOM ATIMEatSHIon
it snaldepersth e, Rasa statigniidentisation iormationand Ysrage unit and
receiving time in the storage unit. Further, the information processing .
appsarienISTIRRY NG PR RE e raAi it YU thRIDENiAEORUNIt With the

pASAVISIHan; NG SldhePosiianIBfomANABI §aarded Ry BRIRY RSSQEIIeH the

with the position information whose difference from the position
CRSFRNEHOS! MhE GARNEEAT bk BissiciiowitHm BiFior e&mgtran gednthe
rHE: SiRrgm AN (RO T8 RGeS SING ML MRY ARSAcABINGRasansialipRratus

identification information recorded by being associated with the receiving
mm’ef_wﬂﬁéef}alﬁ@@@ﬁe‘@im%@@é&@ﬂéﬁ%ﬁ@%@%&@ﬁ@@%&l%ﬂéﬁ%ﬁﬂaﬁw
iHRhiR IR R SeACRY SRIAG Jalae.and\the, PeRitos RN Matieh Aldhewhose
unknown base station. 12@% 021] With the above configuration, base
dithioncrIETTiaRipPSIHRIMISEIGRARERSIEE HRIFE SR PAgR THIOBY DR a first
RA90FIRIRL it reeR AN M e, ARRIRXPAGLING AN AFIHISTIONINS Ofthe base
some piece of position information is the base station identification o
siatirmadioni Coritain aef rBaRdRs STg el re dedied asyagiatd with the receiving

HANMHNCAH AL UL NEAL e RRSIHOR; Of HiRPLRHANIAIOrRAIQQ TN dSanit is
the base station identification information of a base stafion present near
whthisositierpirtiiceitod psomedpibecdetipesitivirietemtidnleabenown base
£xiracted from the position information. Thus, based on position

information whose difference from position information of an unknown

Ibasé Istation is within a first setting range, base station identification 25

inform a%%m}ﬂ%e _MOW&]?%J%%@HP n,gan beexiragiad i &m&\as‘l‘ﬁmﬁnaﬁon

station identification information recorded in the storage unit. [0022] The
nendioled mrigritation Gpphydein aasp doiakdr Wridhleeenegsima e ximating

an acquisition time of some piece 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
by some piece of position information can be extracted from the position information.
Thus, based on position information whose difference from position information of
an unknown base station is within a first setting range, base station identification
information of the unknown base station can be extracted from base station
identification information recorded in the storage unit.
[0022]

The radio communication apparatus may further include a measuring unit
that measures receiving intensity of each base station that is a source of the radio
signal received by the communication unit, the recording unit may further associate

the receiving intensity measured by the measuring unit with the base station
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that measures receiving intensity of each base station that is a source of
the radio 30 signal received by the communication unit, the recording unit
may further associate the receiving intensity measured by the measuring
unit with the base station 9 identificaffon information and the receiving
time of the radio signal and record the base station identification
information, the receiving time, and the receiving intensity in the storage

gt frattne indee e saih dherie TRy es BB 06 the B Seagbgnd record the
velentificationinfarnation selastes haseden [reeiviRGLInIeRS Y assaciatRd ity

‘with the 5 base station identification information of the base station )
uéhRifféatieh MErmaAtbricasEBCRREF I tReie BEYingsRREiHissdase station

iqiffgrenenfram e acauistian time. X acted Ry the SXHICHAB UM dSwith the
within the second setting range and the position information of the

banksEWATh SEEsAB AR [a0oEpatiotH IR AR Ve EUh itiafieniiap gnformation
Ralityiothasemtatien identiicatiomdyomatiends edhacied Rasad s time

position information whose difference from position information of an

efRABAPbABe SEREATS Wihils el theaffgrdrgainneapgsanddhierposition
;igentification infarmation efibetmkpown base station can be identified

based on receiving intensity associated with each piece of base station
[{f&tlfication 15 information. For example, the base station identification

informatigp, agsosiated Wit the greatest sigralstrengthotihe RyiRlRion

base station identification information can be determined to be the base
igfativatisentificativatisformedionrofeietiomkidwmbase sthten. jodesnceo from
Jourherdroarden ipstalye s Above arablem. ié%feﬁmﬂé%%%@%ﬁﬁg?&?gfé, the
of the invention, there is provided a program causing a computer {0 '
Hesrctiotasaeridissiconmonstishadpparatbiscandble sfloommarieadtdagtified

%{%H%H%Seﬁ?ﬂ{goﬂn%éﬁg? 10 SRMIHRIGRT i%l@%ge@%\f%ggi 0By ek on

a movable body; including: a notification unit that notifies the movable

ibbuynetiem operativimbjebeobie ZBtmpvalskiibeaywf théoposition associated
\LH‘EH”{h%“%?eQ{e_g?esWH%ﬁ‘oé’é{%r%ﬁeo%ta&B”‘?lﬁ?ﬁﬁ{ge@fi%@s_es_té%ﬁ?l}%ﬁ ’gb%%iéi'ﬁ&'ation
a communication ufit that receives a radio sigrial containing the base
istatiowtideidatisednfonsdtiobetthadatitted romdbigibagéostationmation of the
L&ngoase statton.

[0024]

Further, in order to solve the above problem, according to another 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 medium; 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]
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the unknown base stations; and a recording unit that records the base
station identification information contained in the radio signal received by
the 30 communication unit in the storage medium. [0025] 10 The above
program can cause hardware resouréBs of a computer including, for
example, the CPU, ROM, and RAM to execute functions of the notification

unit, communication unit, and recording unit described above. That is, a
computBURIEC RO HIBE e B3R HEEINEET 1 AMHRETON 4scmBragvidciuding,

fradigemmupicationrannaratir A0R28]EUrthen RS 40 SRIMBdhSon unit,

above problem, according to another aspect of the invention, there is .
CHPYHEEEE YE B SRTEFREGRS MR bsstr bR ahetrby Aligldie @ computer using

ISORIMRICALOMAPRALRIYS CRARARIEOhICORBNGAIINGL M, A RARS: SRR,

of radio communication and moved with movement of a movable body,
[ﬂ@&@hing the steps 10 of. recording position information of an unknown

base Stﬁ&ﬁﬂe_\‘!’@ﬁ%@d@@%@ﬁﬁ@%eigﬁé‘&giﬁ%i&@&ﬂ@é%@&iﬁﬂ% altacbedtadhe: of
base station is unknown in a storage medium; notifying the movable body
thy HIY IpERtis s s bRt rsia e pBE) stigie BN s isfoiathib R grdio

Mg HRoME, basa stations dseorded i ihe SIarag e medivay. receiving radio
radio signal containing the base station identification 15 information

cpEmRHERtedoRondHB S S dthtBAEIHERIcI G tiRiKkA WA h A uditio iy steps
ANCLEee@ding higRaggsiakie deniicalianwosmatensaniainedindiation

radio signal received from the base station in the storage medium. [0027]
lm&@%@&olaf%m@t@@wﬁﬁm@@t@n tﬁspiamu§E§§ﬂz1nférméfﬁ@mr§ée%sﬁﬁ§age
r Qdﬁ}{if;eﬁﬂti?yﬁ{g%@%&Qﬁ@ﬂ@dﬁ%?‘aﬁ‘%@%ﬁ%ﬂ%&l%'_ QEARCERIAIBR Body of
the present invention, as described above, base station information can
thﬁi@@mﬂylbéré@weféiém ‘BCR‘I]E:@EQWI F‘Jﬁﬁ@&@mwaé@wm}vm@ storage
AR08k 251G niS An-£xRIa0BIRNY Visaahawing A ¢afigyration RXAMRIE on
of a position estimation system according to the present embodiment;
iH@nRioy Bivskbiad amrshewirg thatieardwehed Bunthsuralipavet Aasadigtions:

and recording the base station identification information contained in the radio signal
received from the base station in the storage medium.
[0027]

According to a radio communication apparatus, an information processing
system, a program, and a radio communication method according to the present

invention, as 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;
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communication apparatus; FIG. 3 is a block diagram showing the
configuration of the radio 30 communication apparatus and a position
estimation server contained in the position estimation system according
to the present embodiment; 11 FIG. Yis an explanatory view showing an
example of receiving intensity measured by a measuring unit; FIG. 5 is an
explanatory view showing an example of base station infornation stored

by a bds&isthtdAFSRRAABIStOFE SRS ERSS BRI RS BfotNRensity

sshagrRaishowiagdiacanfiguration of the radio communication apparatus
and an information processing server contained in a base station

informaiioh collsctitn SYREIHAECONg TPHEEr e empigdintehtse) gation

il AR BXRIRANAAY YieW-shawntheconareielxaMalg:of unknown base
station information; 10 FIG. 8 is an. explanatory view showing an example

of a displ&y Sdicefispnalblpely HWEPIsPONInE B sqaiisrEiaarats radio

KRV SeNng &panaRlaRXAMRIR QIR BIY NSRS UEBRE L IIMEIREOR base
FIG, 10 is a flow chart showing the flow of a collection method of the 15

SRS B AR I RERROTRIEHO ACSAIGLIBY R TGMPAERSHUSPRA HaRy:
commURIEation .ARRAMALYRF Ged LiisRiflow E&%ﬁe’%@@)@ﬂﬂ%l’é"@fﬂﬁ%ﬁm base

operation of the information processing server; and FIG. 12 is an
SEBABIORAREOW: showing a modification of the present 20 embodiment.

BEST M{DE FOR, CARRYING QAT TG Ay BN LGN 10029 display_ soreen

Hereinafter, preferred embodiments of the present invention will be
digdaresblyin disgliwiktreference to the appended drawings. Note that, in

this spegicatignand.the appended, digwings. Stuptal elementsdhatiensity
have substantially the same function and structure are denoted with the
TBEHE PETEFE R AL, and

FIG 10 is a flow chart showing the flow of a coliection method of the
intensity measurement information and log information by the radio communication
apparatus;

FIG 11 is a flow chart showing the flow of operation of the information
processing server; and

FIG 12 is an explanatory view showing a modification of the present

embodiment.

BEST MODE FOR CARRYING OUT THE INVENTION
10029}

Hereinafter, preferred embodiments of the present invention will be
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 1s omitted.

[0030]
The "BEST MODE FOR CARRYING OUT THE INVENTION" will be

described according to the order shown below:
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repeated explanation of these structural elements is omitted. [0030] 30
The "BEST MODE FOR CARRYING OUT THE INVENTION" will be
described according to the order shown below: 12 [I] Position Estimation
System [1-1] Overview of Position Edtimation System [1-2] Hardware
Configuration of Radio Communication Apparatus [1-3] Function of
Position Estimation System 5 [2] Base Station Information Collection
System [2PIrt08 FRINBEEREES SAtion Information Collection System

[2-2] Fyngtianef-BageStatipminfermation Gellestion System [2-3]
Operation of Base Station_Information Collection System [3] Summary 10

[0031] [} PbE e R Ealetent RRAP GrREpRBR A8 MR ESmation

SySte"IfU?Flﬁﬁt%&?Gfi@Wsﬂfo% E@ﬁﬁi@ﬁo%%%@éﬂ@n system 1 according to
the present embodiment will be described with reference to FIG. 1. 15

[0032] BB astsSiatian dREE 0N SrERINg s @®nfiguration example of
the positign@stimation sysiem.li aceardingdepoamhedingat.t he

position estimation system 1 includes a radio communication apparatus

20, base-sthliBraign A Bors Secondné gopi et A peiniony éstimation
server 40.320,[0033] Therhase SiationgA0A a3 ARG ANG 3RR relay

communication between communication apparatuses that are spatially
scatteréd] FEP®&Mmple, the base stations 30A, 30B, 30C, and 30D can
[(ﬁ@y] radio communication between some radio communication
apparatus 20 and another radio communication apparatus (not 25 shown)
in the réspBesiierdeibipa S¥¥eFage or relay communication between

the radEp_pfm@még@g@@@ﬁ@&{@%@@@%@pmunication apparatus
e

connected to the N T _
First, an overview of a position estimation system 1 according to the present

embodiment will be described with reference to FIG. 1.
10032]

FIG. 1 1s 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 30A, 30B, 30C,
and 30D, and a position estimation server 40.

[0033]

The base stations 30A, 30B, 30C, and 30D relay communication between
communication apparatuses that are spatially scattered. For example. the base
stations 30GA, 30B, 30C, and 30D can relay radio communication between some radio
communication apparatus 20 and another radio communication apparatus (not
shown) in the respective radio wave coverage or relay communication between the
radio communication apparatus 20 and a communication apparatus connected to the
base stations 30A, 30B, 30C, and 30D respectively by wire.

[0034]

More specifically, the base stations 304, 30B, 30C, and 30D may be base

stations of wireless LAN (Local Area Network) conforming to the WiFi (Wireless

Fidelity) standard, base stations of GSM (Global System for Mobile
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base stations 30A, 30B, 30C, and 30D respectively by wire. [0034] More
specifically, the base stations 30A, 30B, 30C, and 30D may be base 30
stations of wireless LAN (Local Area Network) conforming to the WiFi
(Wireless Fidelity) standard, base sthtions of GSM (Global System for
Mobile 13 Communications), or base stations of Bluetooth. If there is no
need to distinguish the base stations, the base stations 30A, 30B, 30C,
CAmarsonrgifiiereitisee gewenealfyrdusionl. siripieas thabagxsadbninguish

thA082l. Sclaaddition tgaignals;yansipited der raleying{AHBD will herein be

communication, the base station 30 can periodically transmit a beacon
csitprisaddy SlgpirthepRb 6p tee GRS 1BESB 38kation 30 therearound. The
[@&aﬂon signal contains, for example, a base station ID such as a MAC
address as base station identification information attached to the base
station Boaddgianrdeshenhle aorebedriidanoizapparatyraisaticery base

SHEHBTERERGSAl NG RASR AR ARG PLEREN IR g based 9Ril%ase

base station’ID contained in the received beacon signal. [0036] The radio
sesmmimidationcapgdarallis Posean srandmirand setsivaarapicus taswigiaton 1D

s%@ﬂaap 3504 endadio. corpmuicationscankalied, oy e, Base SR 39 1iOfasc

5 example, the radio communication apparatus 20 can receive content
stratanfrofh a Sententsubilividisy gehige conunshicai)orapprisiit/ Ataiye verify the
p%% gH%nB%rHﬁ"%é%f@gﬁoﬁn%%&re%?gf QEQPIALE %_tég@dagﬁ) %%tl’é%s@ AUation D
shown) via the base station 30. The content data includes music data of
aenigioglectthre sgemekratiocprogeamis and the like, video data of movies,
[E&glograms, video programs, photos, pictures, charts and the 20 like,
and other data such as games and software. [0037] While a portable
game nfdchindiis shromnrinc®i® imsranexdnple dfthenitagid receive various

1%88%%%‘8%&3%%%%%6‘{% (5 &%ﬁﬁ?ﬂ&%m@&ﬂ%ﬁ‘éﬁa&oﬁaé‘%ﬁé‘é ast[g%%%@ay}:or
sa

e, for example, an information processing apparatus such a

(Rerstmah€ ondputerin2biortiewvigimsuptocedsingnarsparatusofgech ddaatrom a
c%}{th{eggﬁgggyanﬁ}érC'%gb{n s%%{gne h&n%“ansmitfreceive 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,
video data of movies, TV programs, video programs, photos, pictures, charts and the
like, and other data such as games and software.

[0037]

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

[0038]
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
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PHS (Personal Handyphone System), mobile music reproducing

apparatus, mobile video processing apparatus, PDA (Personal Digital
Assistant), home game machine, and household electrical appliance.

[0038] 30 When a signal (for examplet a beacon signal) is received from
each of the base stations 30, the radio communication apparatus 20 can
measure signal strength 14 of the signal, associate the measured signal
cdttbp gtEnalithstiveibasd s atene @f@@&ﬁtr@wﬂ@ Wibahstduvenstadomha of each

Q%ﬂ@rﬂl}sgq%ﬁﬁ%ﬂ@'sﬂr%%t%%&%FEFE %?S&%ﬁ&&{‘ms%}é S8R estimation

intensity measurement information he position estimation
ssevoefteshasipalsenstasionrifor matiom@envhich information about the
[ngrjeon where each of the base stations 30 is set up and the base station
associated in advance stored therein and has a function to
estimat@hh@ptiﬁi@immﬂ%mcﬁ@r@@rrﬁﬁLiliﬁe:aﬁ@ﬂ@ apparatug @i, forwhich
ample, t rRCi i b |.stren
igxample, e pringinl § aél}%} &90 0h0ased endhesigna! srendl i and the

In ormauon received communication apparatus
’dh@ bﬂaeosta{ﬂibmmf@smtmed Theagusitionstestindtioeiserudr 46 notifiestion to
com unication apparatus 20 he e tegl oSiti th
th

A e BT SR AR SMS AL RATIRICED ROSIER0: SRl e
pocaltkroinainfihatipositiernd estithatiamserreng® calivmespondeicavpbsbitionthe

estimation re st not on| fr dio communication ara
RS o O AL8 [ I SR A ARDE HResicion
@ﬁlﬁh&@ﬂ] dthssyvtiietPositifasestmatioronethodcasing apsigriak ttanshiigedtimated

froq%the b s gtatlo 30 iS more ?g]fectlve than %e gtgsmon esti atlon
us

I?'RS %% ‘LS,IOSIng in tﬁaﬁ%én}hcea ot aggar%e execute Fr? 8OZI% OF pOSl‘dOIl of

iadexgiondiithe ﬂéithopoemnmuammlﬂ@eawaﬁ@tm%spprebwtmwﬂmon

the radio wave coverage o the ase atatlon 30. :L [1 H%rdv&% eb
‘[101’1 t‘( (i_lu O‘E &) 1Iom commy atls ut also
gurafio R&di6 Communication Appara us In the t egoing

ﬁu&rwe\}/vmaﬁm@Ipmh&m@stmamls;astﬁmﬁﬁammmen descrlbed Wlth
f&g%?nce to FIG. 1. Subsequently, the hardware configuration of the

Thus, the position estimation method using a signal transmitted 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 radio communication
apparatus 20 is present within the radio wave coverage of the base station 30.

[00641]

[1-2] Hardware Configuration of Radio Communication Apparatus

In the foregoing, an overview of the position estimation system 1 has been
described with reference to FIG. 1. Subsequently, the hardware configuration of the
radio communication apparatus 20 constituting the position estimation system 1 will
be described with reference to FIG. 2.

[0642]

FIG. 2 is a block diagram showing the hardware configuration of the radio
communication apparatus 20. The radio communication apparatus 20 includes a
CPU (Central Processing Unit) 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
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25 radio communication apparatus 20 constituting the position estimation
system | will be described with reference to FIG. 2. [0042] FIG. 2 is a

block diagram showing the hardware configuration of the radio
communication apparatus 20. The radifo communication apparatus 20
includes a 30 CPU (Central Processing Unit) 201, a ROM (Read Only
Memory) 202, a RAM (Random Access Memory) 203, a host bus 204, a
iiddgec2i5, an iextbdsaluz)B0en antn® dnteekadbl20 BlandagaridevideD) 211,
2 uiput i ice (HDD) 211, a drive 212, and
aaé){:%ﬁ?% g n%gtﬁ)dﬁ%\é}gg@%@g[?éﬁg%?g CPU 210 functions as an
[8fifmetic processing device and a control 5 device and controls the

overall operation inside the radi m icatio t cordi
o e B e A Al
ROR-starésprogianhs, arittatheticpéamesars trdrtde likenuseditytitheaBRightus
01. The RAM 203 temporarily s for_executi th
g Y e OO o @ PR e ere
RiGEved0 These pomponsatstidadie mamuaty conhéotdkbyibé hosibU8U 201.

04 iiuted by a CPU bus or the like. [0044] The host bus 204,
AL T A s B YLD 201 ane
natercomebtl cterface) husrviaritie duicige 2@Sutncidentally, Heetostbpsnents

a%g?'ﬁ t?ue l?\pggl%‘lggt%d %?fdcllt§ ﬁ]oes)t(tgllﬁg %E %%nzs% u@«%? Q?/nao ?B%Cglﬁgg)% eb Sk%S
constituted Separately-and these tunctions may be implemented by one
f0084]0045] The input device 208 is constructed of an input means for

inputting, Infariyafion hy,auser stch 89,8 ouse keybaard, fouchpapel, e,
button, mlcropl%one, SWItClﬁ, anr@?ever and an II']pUll/Z1 COI’]H’OFCIFCUII%%O
(enetateldiuinputsighakbasedafiraer 2Odnput sigrat byidze R8&Er ahdidentally,

BRI ARATAMRE 0o AL RiRca or i i s vy e
comintaicatiamnappardttis20fongioridedn sk uctidas oftpddoessiious.
[%%Erﬁtion by operating the input device 208.

The input device 208' is constructed of an input means for inputting
information by a user such as a mouse, kevboard, touch panel, button, microphone,
switch, and lever and an input control circuit {0 generate an input signal based on an
input stgnal 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]

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 output 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

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
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[0046] 25 The output device 21.0 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 output device such as a speakér and headphone. The output

device 210 outputs, for example, reproduced content. More specifically,

the display device displays various kinds of 30 information such as
orgpréuiicedwideo data as text or images. The sound output device, on

ther hand, converts reproduced sound data or the like into sound and

16 outputs the sound. [0047] The storage device 211 is a device for data
storagelbensietrgedasien “diatiple Gftlse dloraljsausivioitheqadigeted as an

e %H?Hﬂé‘Bﬁ%@g%&%@%{ﬁ?{ﬁﬁ%?&?%rgﬁ}ﬂxﬁ%%ﬁ%xpé Q&Em%%%éﬂ?dlhg to the

The'storage device 211 may include a storage medium, a recording ~
rdendioe torhedorgwatalinctiseosagragevine diin reefe adivg devideraggeagdium, a

1-9&5%%@@&@%%0{@&?&*&%‘?&35%}94 ogg tB@cﬂ%PHCE 10, 96lE18 07 read data

recorded In the storage medium. T orage device 211 s constructe
fofpfohextmgie radilDDo( Hatd e iskd®vive o ascotaigeretmvitss 20 thdriversge
a hard disk to stare progr xecute the &PU r vari
B o T e T T TS B e D it
Iinsbrigity sheaSwemergdifonvabioh dogenfoharatibakaiodthes likegdestribeited
dater, 10BEAThe ive AL 2@ tpader Wilgr for Siorage oM 41d s may
added to the radio 15 communication apparatus 20 internally or -
ieftenugibn, Teedsive 20 semdserinforiationaecdrgedrpanamovable the like
dstorage rlnefdium 24 such as an inserted magnetic disk, optical disk,
escrioed aret, . .
magneto-optical disk, and semiconductor memory and outputs the
[ipdéRhation to the RAM 203. [0049] 20 The communication device 215 is

a Cqmmi’kqi%%t{f%%@?éf?‘%eea onginycted. of, for example, adcg%’ﬁéﬁ‘{%atﬂ%??adio
device or ehe ’llke to connect to a communicdation networ[k ]E . e
conmuniigationgewiea:2 130maydvead yirelessitrhlifl ocdlbkre@rive 212 reads
information recorded in a removable siorage medium 24 such as an inseried
magnetic disk, optical disk, magneto-optical disk, and semiconductor memory and
outputs the information to the RAM 203.

[0049]

The communication device 215 is a communication interface constructed of,
for example, a communication device or the like to connect to a communication
network 12. The communication device 215 may be a wireless LAN (Local Area
Network) compliant communication device, wireless USB compliant communication
device, or wire communication device that performs communication by wire. The
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 commumnication device 215 can also communicate with an information
processing server 50 described later.

[0050]
The hardware configuration of the position estimation server 40 or the

information processing server 50 described later may be made substantially the same
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Network) compliant communication 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
aprieessingcserdar sontostiibidiaepaedB0l Berrhdmardwigielled description
tlg&gggggglqge%f_ the position estimation server 40 or the information
processing server 50 described later may be made substantially the same
[A%5 dEs that of the radio communication apparatus 20 and thus, a detailed
descripfion, hersotis opilid, 9954 14 3 Fpgtion of Positon
Estimation System 5 Next, the function of the position estimation system 1
accordiNg\o the fwegiont efmtbodirstipwilisberddsoritistein detaitonting to the
pERIEesaRIER hid al0RAL G g blagkdliagiamabaning the
configuration of the radio communication apparatus 20 and the position
[@sfijation server 40 contained in the 10 position estimation system |
according{o the present.eibediment,As SNOURINEIG, Btg aOme radio
communication apparatus 2 ificludes a cor%munlcatlorigunlt 6, a
coeasunicgionit@20ampdsition thiopnration etguisitiosamir 2Mcanained in the
Anlamatian, reeording.uni 220,00 aisRla U 225 INGHOSIIAN hown in
estimation server includes a communication unit 416, a position
stidatheradiit 4@Qramditatibaseptation 216 infodratcostorageimt 484216, a
0053] The nication unit 216 is an interface to transmit/receiv :
ot oA 1 S ST U b e BoCRo Bermbiad dtfomuaton
r4Corfiher comriBficatibr uhigp2i6 tais, 168 exdinplepstfonctomasien server 40
transmitting unit to 20 tran m&éptensi&z Mmeasurement infﬁbnati rétig)athe

includes a commuticalion uni} 4 a pOsition estmation unt .. Se station
B%SI I0n estimation server 40 or’'a }?unc IOn as a receiving unlfa?o receive a

irddiensignaditroiethe bEse station 30. The
[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 function as a transmitting unit to
fransmit intensity measurement information to the position estimation server 40 or a
function as a receiving unit to receive 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
communication unit 216 can fransmit/receive information fo/from not only one radio
terminal, but also any nmumber of two or more radio terminals.

[0054]

The measuring unit 220 measures receiving intensity of a signal received by
the communication unit 216 and transmitted from each of the base stations 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
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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 25 communication unit®16 can transmit/receive information
to/from not only one radio terminal, but also any number of two or more
radio terminals. [0054] The measuring unit 220 measures receiving
régtévisigyl o assig nalamceivizdiby niheseongoomiéation unit 216 and
[ smitted from each of the base stations 30. 30 When the positional
Ferat onship between the radio communication apparatus 20 and each of
the basélGtationsuB@iplasashowidsw ElGwinE @ 4>shopis ah example ofd&ity
rrriggse IVlri‘{gblnl;[%nsm\éarpueralsy {%Hl})%he Weﬁ%"tp 9 unlt 220 eg) ?0515;0%\%11%110 of
an explan atory ViIew s (ﬁNIn an example of r’ecelvmg ensity Measured
deyctietione dsurihg nafiit226. dumFeh@l #tatizdsswarddofohcbnsestignoe 60 & the
descr tion that the reference numeral atiached to each
RO 01 e Rels S o T UGBy Ot e S o o
cﬁp@@ﬁl@diiyh&ﬁael41ﬁgamm1tgas“ea m\gmabhraesmumg finten Shity bﬁw signeuh 30A
ans itted from the base, tlpn 30 oWhose base statlon Dis'
r% écelvm%)?n engé%‘of a séna fansmitied Trom the. %
1ﬁia:tmm8@ﬁwmhe hasestaiioRlD wshi30Bhse HA0Bm' '},SlB(DBdewih@(} dBm",
|nten5| of a signal.transmi t d fro e base sta on 30C.whg
o e o e s e
draivrtip 1baSG(S‘taEdFBBQ]BNVh@S&baSg shatieini Dfis Y80B! teuiskhtddriom the
0056 The sm ormatlon UI$'I [ ,,unn; 4 an,smlts receiving
At R})nl% % ElJ{eloméjef‘g?surlég anft asglntensny
[Eagurement mformatlon to the position estlmatlon server 40 in response
toare gst of the user of, for exam£le the ragj)o communicatian censit
apparattia<2B°SFidh B TBALATHIETNAt SR A s8R Rt S 54 e ey
positian! ibformationalihe tadicPommikniastiomapparatits?hfestiatatedo the
based on the intensit asurement information bgt% gosn F estimatjon
etafisof th

S SR P A G AL RSB OA EHIEA EBEHSH the

gitnatiomunication apparatus 20.  Then, the position information acquisition unit

of‘ a signal

224 acquires position information of the radio communication apparatus 20
estimated based on the intensity measurement information by the position estimation
server 40 from the position estimation server 40, Details of the position estimation
method by the position estimation server 40 will be described later.
{00571

The display unit 228 dispiays position information acquired by the position
information acquisition unit 224 by superimposing the position information on a map.
The user of the radio communication apparatus 20 can grasp the current position
based on the display by the display unit 228.
[0058]

The information recording unit 230 records the intensity measurement
information acquired by the measuring unit 220 and the current position input by the
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
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method by the position estimation server 40 will be described later. [0057]
The display unit 228 displays position information acquired by the position
information acquisition unit 224 by superimposing the position information
on a map. 25 The user of the radio ddmmunication apparatus 20 can
grasp the current position based on the display by the display unit 228.
[0058] The information recording unit 230 records the intensity
unieas(remblent dasorinedion [Qeguirectbiyrting Besmsbiitigrubif@2;ang ¢dlection
s%%{é%m position input by the 30 user of, for example, the radio
communication apparatus 20 as log information by associating with the
{etiskgnt time. A detailed function of the information recording 19 unit 230
will be described in [2-2] Functian of ation Information Collectjgn.
Systom T0R0] PHE Gt LAt 1 SHS S L s an
iservsrc4Qrishanh intdiftacewithithetiadioappayatunicatiomdpparitgs 20tensity
ggg&%‘%ﬁé&??ﬂ%&[}]gggﬂ RS ascﬁlreegn I%t (I)glz%rmu%tilga%tggg] t%?a{gsd B and transmits
communication apparatus 20 and transmits position mformation
restimaténfytittopositioneestimatibn pnii a0 tottheniadiomcorbiunicttiomadio
C% nqra%gﬂZ%.%{(})OGO’]u S190The position estimation unit 420 estimates the
current positio oftheradio communication apparatus 20 based on the
[raeakity measurement information received from the radio
commupnijcation apparatus .20 via the communication unit 416 . and e .
station i Sr?r?g{tlio(%{)r%sﬁ)r?gg% i It]fqie ggseesqé% }8% in ocr'f}‘r%ﬁ% 4 3}%%18%% radio
AMimbi{en6d | Ajradase 3tattanddfemation storsige unihd@dnasgodidiesation
and st{j]&(ﬁas th? base station ID of a base %tatig)@ pertfkg)rmin r%gi%ﬂon mit 416
TEBThRLAREBIT WAt Rt |6}C8()1Pnnn'?aﬂ?(r:%%n‘"aﬁf)%ra us POaRd position
dnfosmaticntingdidating thednstalldtionnldeatiencofthebadsé statiam asdrase unit
f,}gtion. information. An example of the base

[0061]

The base station information storage unit 424 associates and stores the base
station ID of a base station performing radio communication with the radio
communication apparatus 20 and position information indicating the installation
location of the base station as base station information. An example of the base
station information stored in the base station information storage unit 424 will be
described with reference to FIG. 3.

[0062]

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
FIG. 5, the base station information storage unit 424 associates and stores the base
station 1D and the latitude and longitude as position information where the base
station is set up. FIG. 5 shows an example in which the base station 30A whose
base station ID is "30A" is registered in the base station information storage unit 424
by assuming that the base station 30A is set up at "135.001" longitude {east
longitude) and "35.49" latitude (north latitude).

[0063]
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SR 15 556

20 station information stored in the base station information storage unit
424 will be described with reference to FIG. 5. [0062] 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 25 FIG. 5,

the base station information storage unit 424 associates and stores the

base station ID and the latitude and longitude as position information

where $embiase ﬂiathnsdssgeiqmpamﬁoshdwseastzekmﬂrﬁ)eim \abiEh the base

?sn %Q?Elron 306A i\)/ggos%.tbaSﬁ?Statl%%éD 3 "(ig(gé;l ,%S re ered_‘)gbt WlOSE: %ase:
S&EAON information s orage uni y assumlng ase station
sBiAndIsat ummh%re@ﬂ;’fek@dgﬁuﬂe kﬁeﬁsﬁﬁﬁ)iong“ﬁtrdet)'fan stdBEABhit 424 by

latitude ort |tudei O Similarl 'é@" estatl%)u 3
Who

18 s 1 Bas\L[v T 1tude)
ase sEé’tPo 3 seqbgse S f.))n

a'iﬁi)g'i amtl Iﬁtﬁﬂ&%@rﬁﬁ&ﬂdﬂtﬁ@&Wh@S@hﬂS@taﬂtﬁtl@@@D}S 9'&30@)" are'135.003"

eba QnJm‘ rmali it 4 umln
téj% A é‘fgﬁ set u?b ar ui%%é c?lnaé1 u%é (east ongdtgu 51‘[1011
35)Ian1@l 535611 tatlted@()abrtbﬂg]mﬂdde():mektr@mﬂmtlmﬁ%% Esdhtimdd (north
ngitude (east Ion and '35.50" Iatit (north latit de
%wa# b 6128 SO SOt A e SRS GO (LLF TRy
135 kbl ll@éiﬁid%s(lﬁwﬂbaskaﬁmdﬁw)lmhe same number as the reference
[Qﬁﬁigral of the corresponding base station is used herein as the base

n ID. 10 [0064] The format of position information stored in the base
station riferfoatian ostpragm unitféAdaisonottthntideth tehthedarmativsingdheation

latitude an ngltu and ma for example, a format using x apd
RS S S R NG (57 E P BE. 8 [OBEBY HHLAGE 21 mey
tation itanmiation slarageusini 424inday e ardeavslatieanamaery 8igh polar
as an EEPROM (Electrically Erasable Programmable Read-Only Memory)

Gd‘ﬁ%OM (Erasable Programmable Read Only Memory), a magnetic
[digkssuch as a

The base station information storage unit 424 may be a nonvolatile memory
such as an EEPROM (Electrically Erasable Programmable Read-Onlvy 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
(Compact Disk Recordable)/RW (ReWritable), DVD-R (Digital Versatile Disk
Recordable Y RW/+R/+RW/RAM (Ramdam Access Memory), and BD (Blu-Ray Disc
(registered trademark))-R/BD-RE, and an MO (Magneto Optical) disk.

[0066]

Returning to the description of FIG 3, the position estimation unit 420
estimates the position where the radio communication apparatus 20 is present based
on intensity measurement information received from the radic 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.

[0067]

For example, the position estimation unit 420 estimates a position O of the
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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/+RW/RAM (Ramdam Access
Memory), and BD (Blu-Ray Disc (reg@istered trademark))-R/BD-RE, and
an MO (Magneto Optical) disk. [0066] Returning to the description of FIG.

3, the position estimation unit 420 25 estimates the position where the
reddliocopminnicieaiionpppanat B20dspraseihfeasier ooantensiy information
easure t information received from the radio communication .
Rt 30 vin 18 cBrinaHE AR A28 In IO 6 4 oisn Station

igkitmation skeque shirathedragiedcantatmidatiothapparstus: 20 and base

, [ﬁ%é n information registered in the base station information storage unit

0 [0067] For example, the position estimation unit 420 estimates a
positiooahthe 21 radio communication apparatus 20 using the intensity
measurement information shown in FIG. 4 and base station information
registergd;inlih gtation information stqrageyniti424 and based on
Formula 1 dhown below: [0068] 5 [Math 1] O =1 (Wi - Ai) (Formula 1) W
[Math ZMi :rﬁistS(O 1,Ai) (Formula 2) [Math 3] 10 W = Wi (Formula 3)
[0069] | 8} la 1, Ai denotes position information of the i-th base
station registered in the base station information storage unit 424. Thus, if
base st#fion TS ion is represented by thersaiitide and latitude as in
FIG. 5, Formula'l'is’15 applied to each of the longitude and latitude. Wi is,
as showynismPgrmula 2, a weighting factor obtained based on distS(O, Ai)
indicating a distance between the

W= ZW;‘ (Formula 3)

[0069]

In Formula 1, Ai denotes position information of the i-th base station
registered in the base station information storage unit 424. Thus, if base station
information is represented by the longitude and latitude as in FIG 5, Formula 1 1s
applied to each of the longitude and latitude. Wi is, as shown in Formula 2, a
weighting factor obtained based on distS(O, A1) mdicating 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.

[0070]

Referring to Formula 1, position information of a base station whose
distS(O, Ai) is small is reflected in the position O of the radio communication
apparatus 20 significantly. On the other hand, position information of a base station
whose distS{O, Ai) is large has a small influence on the position O of the radio
communication apparatus 20. By using the above Formula 1, the position
estimation unit 420 can rationally estimate the position O of the radio
communication apparatus 20. Then, by notifving 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.
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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. [0070] 20 Referring to Formula 1, position information
of a base station whose distS(O, Ai)d% small is reflected in the position O
of the radio communication apparatus 20 significantly. On the other hand,
position information of a base station whose distS(O, Ali) is large has a
[ebral mfluence on the position 0 of the radio communication apparatus

20. By abo rmula he.position 25 estimation un
rationally gﬁ?ﬁa?e ﬁ1e pos ion’ tﬁ?‘%heef?%%fg%%:%ﬁ?ﬁ%%?géﬁlon apB%rléai%L‘f%aﬁb *
nB@lﬁ%h&ml tloytlrmohfythgcihmrgdlhemhumﬁunmm imﬁammmplfembe position

o?ggltlt?geog% téngaa'%?glg 1stqgte%%%'lt(|:0n £ Stlggt ni 4 1d s% re celvm% 1}%&181’{}'
uses tne radio communication appara u can C e OSItIOﬂ

insae. %Zi(ﬁo&)ﬂﬂxﬂlﬁhmﬁoslmpeemaﬂamméi)laom:bmxhﬁiedrasl|the position of the

S mmunlcatlona paratu 20| n |m|t dt h](ie)met od abo
Bormit Ollgrlmélﬁcda or &% m;tlue fr(?e p%‘tél on%g ﬁ’fe 288 Stati ogagg ha? Yer of
tseureaiis sigimahwltkbtheebl@iﬁeQEM|wh@smtmasmy@mnﬂesna,dlm the radlo
communication a ara be estim lied as th osn:lon
5? ?ﬂ s%c])ld may
aratus

BB ATy RR G 5 RIS AR e e
hﬁeﬁ@lﬁ@fedoass&lsl;atmsdhﬁﬁmeaﬂmj roasofrsiginalks atpba&euemwwgtematwely,
ensﬂ int e radl commu I%C%ﬁlon a Parat s 20 is equal to?

aﬂogl r&d %rr’ﬁl B fireshdtd Py S%% esstlma ed asthe positiSr ot n therhose
ré@diolﬁ@mmema@thn apparaidi2ohletnatively, I@;ﬁhﬁmsmﬁn thatwahm a

e o e S A s O S IO S o

S within a
pgdetenmingchtaiivppanas Wn 10%wonA0 may eestimaiediastheenter of

position.of the radio communicati tus 20. Alt tively, th
BRI 7t 10 EeRBISt Bhct BHAHORE Ry 578 LBl BLeB Glgiighe redio

awhoseniesehngatensinoils thetiadin<ibieanmudnicatian anpamam Zdsor ten
Wlth predetermined rankin h as top five or ten, may be estimated as
e BESRIGHOT TS DA U el S GBS S5 DT e Lbove

}@Q$L1[pn estimation system 1 can estimate, for example, the

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
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 position estimation
system 1 can estimate the position of the radio communication apparatus 20
regardless of the location of presence of the radio communication apparatus 20.
[0073]

[2] Base Station Information Collection System

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

As described with reference to FIGS. 3 to 5, it 1s necessary for the position
estimation system 1 according to the present embodiment to register base station

information on the position estimation server 40 in advance to estimate the position
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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 likgly to be set up everywhere such as
indoors and underground. Thus, if the radio communication apparatus 20

is compliant with wireless LAN, the position estimation system 1 can
Estimatelihe pasiiaftaidheradiataornmunicatien sppanathifoRfa?on collection
regardless of the location of presence of the radio communication .
A2t 5510875 (31 B BLS S B SHEATAon CONELESH Syatipiping, o
Svaeviewcol Basg Sialioasniannationdaaliaction System As dgshebackwithion
reference to FIGS. 3t0 5, it is [LF essary, for the position 30 estimation

IR RN NG AR prad e RO S8 register base station

fimdoamation on the position estimation server 40 in advance to estimate
the position 23 of the radio communication apparatus 20. A base, tati0£_ b
Icn a
|

informafiSrf OFRAHAT SPUSTHDE a6 i o tHETHHELRt & EEHMBNE

KeRsiragiaehly; farnsingyaie efigiently.collestingppreRBase SERION receiving a
information. An overview_of the base station information collection system

B4 Blefes bR BetoE B 0B Fa PR 2 TREMIOESF EBftedifgBaLRSs RIS

Jedeemation e aethag bydwhichhal REEseR FanaeMIHvaesHRlerFariy#ien of
a mobile apparatus capable of receiving a radio signal transmitted from

e BHSS PR BB M T i AR HYSRN SRR RRIRR rdRirag!ifR stored

radie signakiappieruintieRsiiiesssienerbniormatam el die d@dih whose
signal can be considered. If the intensity measurement information stored

pEnEabIbil dpFaratis ROHEARS AN AN RARENBK T WikRB RrSisEea Whose

Stadianmdiose RasekaRIPRAR is knewn: RO INAINAEROfA@Nthe position
unknown base station whose base station ID is unknown can be

idormateanrabityy By bated BiPhbBasstibe TATeHRAsENBF thEYaRollRe base
hiasenstationisvingdhe bass sationdbhdvenifaohase tastatiomtbefement

known base stations is contained in one piece of intensity measurement
nforthsd e hds i REpIrabR eRitERTRSIPRAIGH opkRown base
HRKBRWRAAS B SIALRRNAKNG BDHAKNDNRARR-SLATIaR: | Drneoptained Biensity
the one piece of intensity

measurement information can be estimated based on a plurality of pieces of infensity
measurement information.

[0075]

However, base station IDs collected by the above method depend on, for
example, the movement path of the user who moves the radio 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,
there is a problem that no new base station information is obtained so that the
collection of information becomes inefficient.
f0076]

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

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

stations set up by radio service operators are frequently unknown base stations whose
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measurement information can be estimated based on a plurality of pieces

of intensity measurement information. 20 [0075] However, base station

IDs collected by the above method depend on, for example, the

movement path of the user who moves the radio communication

apparatus 20. Thus, if the user of the radio communication apparatus 20
moves only in the neighborhood of known base stations whose base
hetationdbs &e knownnakethekdits ehpoghlgrosinah nofewabiasetstationis made
ing?ﬁ%mation is obtained so that the collection of information becomes
HHefficient. [0076] Moreover, radio service operators set up base stations
[P03tEtions or restaurants to provide services that grant usage rights of the

base stations to the radio 30 communication apparatus 20 registered with.
tho racil SV BRSPS Tar Fhds SO, St By s iy aston
eplesiers aned equgnatie wikneterchasgystatiensnyhoase f4tibadb statimkHown
is not made public,.though position information thereof is made public.

R 1Tt The Ao\ B RAdIG Pt eof G ORE A4S SERIBRRLS: 20 of
pokpmatiaformentiectionisystem heapaireaiprefeientadly coleetingibasetion
station IDs of unknown, base stations by notifying the user of the radio .
SUIRHERSAIER ApBASIL 20 S BULNEh IArORITATER Bt DFIGRotReERgE . wil
Istaliensbddiechasenstatidin information collection system 2, which is an
example of the information processing system, will be described below in
{Qﬁaﬁ . 10 [0078] [2-2] Function of Base Station Information Collection

System(BlG. i fctube Basakklaek disgranshawing e semfiguration of

the radig_ communjcation aratys 20 and the informatiqn processi )
server 30 CoRtAAGHTF HHE B SIERT BT Ao COREGRR Ly i 3 radio
aspaighieipthepiesentd branbodimenti {00 fbcessing server 50 contained in
the base station information collection system 2 according to the present
embodiment.

[0079]

As shown in FIG 6, the information recording unit 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
communication unit 516, an extraction unit 520, an operation unit 524, a processing
unit 528, and z storage unit 532 and functions as an information processing
apparatus.

[0080]

The recording unit 232 records intensity measurement information obtained
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 the recording unit 232 records the intensity measurement
information obtained in a predetermined period by the measuring unit 220 in the
storage unit 234,

(00817
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As shown in FIG. 6, the information recording unit 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 50
includes a 20 communication unit 5185 an extraction unit 520, an

operation unit 524, a processing unit 528, and a storage unit 532 and
functions as an information processing apparatus. [0080] The recording

unit 232“h1ecsmgatenﬁity2|3'|ﬁbaﬁuranmﬂ;inimfmatiﬂirmbtaahkadw% bg/smstation
%Eeas rln unlt 22t0 in the storage .unit 234, In th Rresent emk 1on eﬂ1

ormatl 1ntens] SUrement Imniormaton. t map
e measUrlng Gnit measures receiving in ensﬂ% ?ra 10 signals

imé@esmdibysthefonnamuﬂmaanamanmzkﬁspﬁaypmd&éﬁﬂmmnérdmwladnap The
obtaj%ijntensnﬁémeasuretmenct1 ;{nfprén dthe{xecordln% unit 232 h as
AR VS TEYR N el EMaREinfomanon obtafedin & Foston sueh @
uprkaetenninad meimdsbguthﬂmamjmgmm@%}gmdhéammoageuhnﬁe radio
234.[0081] 25 The stora e uni BAasto 4 rmatl r& unknown

Bade aat m%&%%tg%ﬁe Mtensity me‘%ﬁ% 6?%1%1 jon arid log 2P &

giﬂifﬁrﬁadjﬂnf Ehbmh@lpglrmﬁom@itgmmmwm@ thail cansescthe idifiptaing the

unit 228t f fn&[ﬁ The maﬁjlnformatlon ycontaln gfta edd the

ST br GP SpaBA A e oS W HBROLAA AR dtareved in the

dﬁ)&{iﬂﬁl emadipdvavkaovierage: of hasessiatiodstinhgsditatio dailed information
e is another region. The detailed information includes, for

1% éﬁﬂ 4 guide map of a building or underground shopping mall. An

[@m’p,]ndlcatlng the presence of detailed information may be superimposed

onam lSpayedl th d it 228 tht hen.th
selected, iEab ésge%éis r‘l‘?é%#ﬁ%? b%sloiﬁ) ag d glg%]g)(;@ilﬁg[:ggg%hrﬂ%smm

inﬂkﬂwaxbasarﬁ&ﬁtm mnfermation islinferrastientpwhichk pasitiem and ESSID,
mformatlon of unk base stations whose base station ID js unknow

SR ESSTB, SN AP a A b FUHS Gt BRUCRAU A GO 025
qdtashed:to eachibage 15statinm:-arecassqdiated. Aconerkieexamgle ciation

1%%(?911%@62%\!1? gg csiee:sggial;[é?inwﬁh reference to FIG. 7.
[0083]

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
ESSID and position information including the longitude and latitude associated
therein. In the example shown in FIG 7, unknown base stations whose ESSID is
"newdoor" are present at "135.005" longitude and "35.41" latitude and at "134.938"
longitude and "36.23" latitude.  Also in the example shown in FIG. 7, an unknown
base station whose ESSID is "livestation" is present at "135.003" longitude and

"35.53" latitude.
[0084]

The display unit 228 displays position information of such unknown 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
this manner will be described with reference to F1G 8.

[0085]



[ 4

10

15

20

30

information will be described with reference to FIG. 7. [0083] 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 ingfuding the longitude and latitude
associated therein. In the example shown in FIG. 7, unknown base

stations whose ESSID is "newdoor" are present at "135.005" longitude

and "3F4L" $aikude anthaitt34:R38 sHongikide araigh 28" datitdidplaflsereen

in the example shown in FIG 7, an unknown hase station whgse ESSID
R0 o S AEeHRhe 2h DO TISHAADAd G BB LBEes VAR Pese
s[0084 Thaksispiayauniink28vais playseposikioimipdechation afapudhplmadwn the
ase stati by_superimposing the position information on a map

T EnGE DARet DR TGS G R e 0t gap (0
rdisplayedrhnthewispiay wailad&invidvihis tmanikerawilliexdeserhbg Wwithuser
reference tq FIG, 8. [0085] 26 FIG. 8 is an explanatory view showing an
CER AT B G TCcHe e U MEE ) G TEBIRGFunit 225, AS chown
[0084E. 8, positions of unknown base stations (Unknown A. Unknown B)

are superimposed on a map digs(_gllayed ljn the display upit 228. The user of

the radib bt fUaREH Hparauiesh BaRtHnEp HesijsediHaiphar notifies

Hoknwbbage stationsdyvisndngthegisplaysunit 248pseitbat thistsefion of
can move to the neighborhood of such unknown base stations. [0086

KON (RSB it 2PB Rl iCton 48 Sa}lHBﬁqfiSB{VoﬁSLﬁﬂt%ﬁPple of the

ifftesidhauuseralthBeradigmammunisation,apRaatysndd RERRSItIeN position
information of 10 unknown base stations. The display unit 228 is shown

IBHIGRAIN RERTBREY A% ABHRSARSHS AR ShatHE ROt BRTt Hbyashing

dpake aingliticabionedidasitikrioker mation@iivAknaymbasaistaligng ication
sound or by increasing the speed of flashing as the distance between an
PRSI RSE VRRSISRY the radio communication apparatus 20

floegomes closer.

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

[0088]

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

10089]

In this case, the measuring unit 220 obtains intensity measurement
information by receiving intensity of a radio signal 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 intensity measurement
information is obtained at positions to which data numbers "221", "222", "223", and

"224" are attached. Such intensity measurement information will be described with
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15 [0087] 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 also displayed in the display unit 228, but need not
necessarily be displayed. [0088] 20 Rere, a case in which the display
screen shown in FIG. 8 is displayed in the display unit 228 and the user

of the radio communication apparatus 20 moves from "Tokiwako Station”
ré6amarck an Eidkrfown base station (Unknown A) along a movement path

g@b ted by a dotted line in FIG. 8 will be considered. [0089] 25 In this

case, the measuring unit 220 obtains intensity measurement information

by recediingdintensity:qflantacip signakhecdived: framcthe basegtation @@nsity

therearound being measured by the communicatign unit216ina . . .
AT BB an (o ALGH G323 e it REmafisyens
niBgasuhementinfosmation linddhthstbragembitr? 34 iGip8 shewsaaecasgoin 1D,

which intensity. measuyr 30 information js obtain ositionsto .
A Bt R ber oo Do B AR ey g Tt Budiersit
nitensityaneashfemeribinfoorhatine wilkhe deserieed Wit 27 kefesenaectd at
. )] FIG. 9 is an explanatory view showing a concrete gxample

TR HA o E T Tor Aty e < Bhuii S, SUE L b} (be
ritensily ianaasuredpninfamdalios ibclifdés theselatathuaiigy, is "newdoor”,

acquisition time, base statjon 1D, receiving intensity, and ESSID, For
LA O D it S A BT BRY R Rabion B thene base
seatannImiesssdiitis acaited atel2QOAHBILMHE3ikOnIAY, andignal I8SID may

received from the base station 30A with the regeiving intensity "-80 dBm",
T SSAY F 10 HASH SN ORI SR TG TRBidentally,
[mdormation of intensity measurement information in which one base

station |D is associated with one piece, of receiving intensity.and one :
ESSID Ry Hafeil? b Cafl et Riof Al imn%?&ﬁ%gggaperﬂv%rﬁw base station

jitarmetian:4009doh system 2 with reference to FIG. 6, the operation unit 236
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 current
position and current time are input by the user.
[00921

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.
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 "2007/08/10/13:13:20") in the storage unit 234 as log information.
[0093]

In this manner, intensity measurement information and log information are
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
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Returning to the description of the configuration of the base station 15
information collection system 2 with reference to FIG. 6, the operation unit
236 accepts various operations by the user of the radio communication
apparatus 20 to output instructions id8accordance 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
eintformati caraeqdisitonamid thibughmdnichsthe asrsenEEXRR00ditio IRROM, a

ASHent e aue mout by Ing uscr. 0092 More sperificaly, when fhe user

alrives a e neig borhiood of an'un ase station, Ser can
dselecichamE PRIt DRRIWHAR/ dRPIAadin thé BI3pBl-Bnjt PRS: dregistered

d tailegi(ai c}gg ign as the curent position.via the operation unit 236. 25
tnﬁﬁ%“?%r lp'l g@r%%]%?lrec%irdwe%%gren 168& ?cl)lrﬁ? éjiéf%%?éld }\l/iaglﬁﬁa a storage

fopaiatide yaikr236lanttibedurseht timeador examplejthel@ngitudienown base
"135.00?", the latitude "35.41", and the time "2007/08 iO/l\’xBﬁ'}lB:ZOfg in theb
SRS R NG RTS8 TR RS AR AR, THRIAlggn mey be
sroaaisurehyeithihfaliffation and dognnformation are 30 recorded in the
@é%r ge unit 234 by the recording unit 232. Incidentally, the storage unit

ay be, like the base station information storage unit 424 of the
positioTR8 cestimaticsisaruait 4Q faofi oy dldtilen mem ey ciseh@asaner 50 is an

.EEPROM and EPROM, a magnetic.disk such as a hard disk and flop .
ngﬁsct%réﬂaq}a %é?#di&f‘&ﬁ%’b??&&i“d?&kpg{%ﬁsa D recetves WRiensity

B R RARMY /IR UrRWARA b e d B Eh (Bitr-Ray Diser(reisteréid communication
trademar )-Rﬂ{_%[r)]-R : aru#]d an MQ disk, The configuration ha%/%%g a |

WRARGE 5 Yunctisn TS DRy B ot B SO ThiP 23 1 Gng o2
HAkRON BRS¢ Stationinfeornatiosksintensiy nieasure Mentidito onatinmication

and log information may be_ stored in physically different storage media. .
FoRRBAT e &oﬁ?ﬁ?ﬂﬂﬁéﬁ%&‘%}ﬁi%i%%ﬁ%méﬁﬁ%ﬁ?é’t?&ﬁlﬁr%e iffgreBTgaFation

Btisan, Lednisacewitibe¢atio Gammunicatiandapparatas2aind may be
receives intensity. measurement information and log information from the

esalSComrmlsRRaion Bppaiahs S 2 hE SO BIrEaR Mg iftendiyhe radio
JPRASHRMRM ApfRrRation aBNEdetked on the information processing server 50

[0095]

The extraction unit 520 extracts the base station ID of an unknown base
station based on log information from the intensity measurement information
acquired from the radic 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 information of an
unknown base station 1s within the range of a setting distance (within a first setting
range, for example, 10 m) of the log information. The acquisition time of such
position information couid indicate the time at which the radio communication
apparatus 20 was moved to the neighborhood of the position of the unknown base
station.

[0096]
Then, the extraction unit 520 exfracts intensity measurement information

associated with a time whose difference from the acquisition time of the extracted
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information by the information processing server 50 from the radio
communication apparatus 20 is not limited to the method by wire or by

radio via the communication 15 unit 516, and intensity measurement
information and log information may b2 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, [0095]
phhigi@xtiattiontumit 520 ekinaetsdhmpasessiationtDaofaonhkatinp base, for
20 st:i\tion based Io%inf rm tioQ from the in}%er%si%ngl%ggurrlem %l ‘o be
Shtormation %@uf d frOnT the Tadio’ communication a%para?us Y0."More
ispesifically;dherextracfiomathin SR8 extrhotathhaegsigion tianemnknown base

osition infarmatjon associated .with the position information whose

R onca st HORO TS Blore TS TSI Sl kot Beamen
itiferrange afsaosetttdg wigtateestrithiBSs fidstisetingo? rangies fonrdummpléase

1O_Eﬂni1§f thgalo inforrgation. .'[he ac uisitioQ .tige oftsuch position

SR MALBh Sotid ftic AR HELME A WRIEH the RS Communication
[apparatus 20 was moved to the neighborhood of the position of the

unknown base statiop. [0096] .30 Then, the extraction unit 520 extracts. .
intensit OB B oA AT Y W o rtion i
differeceairdnthesequisitidoditieiof thersodactadt 220pdsiticar who operates

informatiqn is within.a setting time (within g,.second setfting range,.for

R RS Oty e PSR, bt STt Batfon Rl £F o
Bkrnfensiysmeastivemedhinfornaticniobtamed-neas the pesitiatual amtensity
unknown base. station. Further, the extraction unit 520 extracts individual
AR TAEHYAMRRINR 5 information associated with the same ESSID as
fih@df a desired unknown base station from the extracted intensity

measurement information. [0097] If a plurality of pieces of indiyidual .
intensit) TS ARBIeARmiSHRAHER 18" bt AR bagEeRSh Fga RtsFmigior 10

hiheexiraetendsita2osthenissnwheeparates i thaiexteadtiasstmiteiving
520 ar the operation unit 524 eg%racts the base station ID of an unknown

BRI Lt GATRIARG BUPHIRSS SX RECE B HURARRG A Mgy ent mformation 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
information via the operation unit 524 as the base station ID of an unknown base
station.
[0099]

The processing unit 528 associates and records the base station 1D extracted
by the extraction unit 520 or the operation unit 524 and position information of an
unknown base station in the storage unit 532 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,

[0100]

[2-3] Operation of Base Station Information Collection System
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measurement information. [0098] 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 intensityy 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

considénedmo foec apmro phiatt: aenongoth &hpl dreditys it pie cesoohaidividwéilection
e e 20 o oA 1e R R BB P e o

BbaSe station 1D bf an Uriknown base station. e processing unit
28 assaocidtes artdegcords the kasmptation ﬂib: @ddactedmluy.lth@tlon method
S Rriroses Ao MR b e R S R L SR B
raftoematiorF 0FS Kicwad base station. The base station information
é cg(mded in the storage unit 532 in this manner can be utilized, for

ple, for position estimation shown in FIG. 3 for description. The
storage]?l]:@itifq}Sig may-belthe mmsthxhélbasef&tammtiMmaﬂmtﬂ sfanageity
unit 424. 30 h %2 -3 era1| ?a Eﬁtlon Information Collecto
r%%f‘gcfé ﬁ:{r?a AR 0g 11 101 on agﬁaratus

Pegomg 'Ehe Unction oFthe’ base P Station” mFormat
Atpllegisoshsysieim E‘Iﬁbcb@dlﬂ@tmﬂ]e mmsemﬂmabadlammtas Béefirst records

S A SRR Ao B STERURLE R Bl <O Sh bR °

ase station i
wallestioneystemon mmam(wwutm}@mfmen@mmﬁsvmcammadm

0101] FIG. 10 is a flow ts 0W|n the flow of a collectio meth
T B A TR R o1 based
@ommmﬁaammmamsﬁ@mszsmmmama thOsthegadiat 234 (S608).

@ é%:’%unlcatlon apparatus 20 First records 1.0 position information and
of unknown base stations in the storage unit 234 as

Thereafter, when the communication unit 216 of the radio communication
apparatus 20 receives a radio 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 information, and the
recording unit 232 records the intensity measurement information in the storage unit
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) to repeat processing starting with S612.
[0103]

FIG 11 is a flow chart showing the flow of operation of the information
processing server 50. As shown in FIG 11, the extraction unit 520 of the
information processing server 50 first determines whether there is, in log information
recorded in the radio communication apparatus 20, any log information whose
distance to an unknown base station is a setting distance or less (S654). If the
extraction unit 520 determines that there is log information whose distance to an
unknown base station is the setting distance or less, the extraction unit 520 extracts

the applicable log information (S6358).
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unknown base station information (S604). Then, the display unit 228 of
the radio communication apparatus 20 displays positions of the unknown
base stations based on the unknown base station information recorded in
the storage unit 234 (S608). [0102] 3% Thereafter, when the
communication unit 216 of the radio communication apparatus 20
receives a radio signal from the base station 30 therearound (S612), the
[Measuring unit 220 measures receiving intensity of the radio signal

receive, the communicati it 216 in.i si eqt
informa%ji%)%n¥ ?g{rl%lﬂgé {r%%c%r?ﬁ r%ﬂuoﬁﬂ% rségcctfr%?] %ﬁﬁ%ngﬁgﬂ{ REPHHRRER. in
imeasyrementinfennationvatthe storatyd aniti201284 (8BLB)mication apparatus

ubsequently, if an input operation of log information. rformed. in;. ,
R T S D R R R e
einfermatiszitingienstoraepe (oiti2B4 {SHL4)itorepeatoptacessimthsteastiagied log

.With 5612. ] Fl&,.11 is.a fl Wchat? ing.the floy of atio :
N5 o tEoSHE SOier . o R o8 FRECHOR Ghst
rexdsactiopntininfitad dne whfsrmatigniprocessing dexver SQffiesence from  the

determine Wheth{er there is, in I,([)rg infé)[ma,ti re(f‘orded i %he rag(i.g .
acquisition 1rtne containea m [54 f‘i@ . (%% niormanon o uag. O a8 5C %1g fime or
communication apparatus 20, any log information whos istance to"an

lemkribwadiasastation i8@ satting distandedrikessi{8654)suf¢henextiaction on

Lt a2o.ogtermines gt iheres joginfammation whose, dblanca 18.82.30. e
nknown base station is the setting distance or less, the extraction unit

a0l @klacte iy appkoahtetodgoifvhonriatiofd (6658). 31 [0104]
lﬁ]tlé)ﬁl;—:'quently, the extraction unit 520 determines whether there is, in
| ity measurement information recorded in the radio communication
apparatifs odB; any iniensityfimeasvicerie ndtiedsiy atieasuieossacoidsitmimn is
time h ag'éf%%re ce 5equalto a gn time or less from the acquisjtion
RS REH 1 The S SLRGc 10 T A3 TR s ab Ao 0
denitahRQ detenmineadivadibleréisistgnsityameasemenishitrinfoiomatiod  position
whose acquisition time has a difference from the acquisition time
ARG RS SRR TR TN B s SARNEP e YOTeds,
finsoextraction unit 520 extracts individual intensity measurement
informa&ifon . . e . .
. on the other hand, a plurality of pieces of individual intensity

measurement information is extracted at S666, the exiraction unit 520 determines
whether there is individual intensity measurement information with the highest
receiving intemsity (S678). If the extraction unit 520 determines that there 1s
individual intensity measurement information with the highest receiving intensity,
the processing unit 528 associates and records the base station 1D contained in the
individual intensity measurement information and position information of the desired
unknown base station in the storage unit 532 (5674).
[0107]

If no individual intensity measurement information with higher receiving
intensity 1s extracted by the extraction unit 520 and there is any selection operation
by the user on the operation unit 524 (S682), the processing umit 528 associates and

records the base station ID contained in the individual intensity measurement

information selected by the user and the desired unknown base station in the storage
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10 containing the same ESSID as that of a desired unknown base station
from the applicable intensity measurement information (S666). [0105] If
only one piece of individual intensity measurement information is
extracted at S666, the processing uni2528 associates and records the
base station ID 15 contained in the individual intensity measurement
information and position information of the desired unknown base station
uintth@2sidedge unit 532 (S674). [0106] If, on the other hand, a plurality of

{@gégs of individu.al inte_nsity measurlement information is extracted at
, the extraction unit 520 determines 20 whether there is individual
intensitif.medstirghehuidforratonavitiiihe wfhescrecedoinginfodsinpo2. and
G0 oG RHAClonAN R AR JRCHTIDS MR RAG, IMANR 20 can be
iIntensity measurement information with the highest receiving intensity,
dthenproodssingudiiiii SR8t ciatdenehreCursitie drasendtagonsitered.
[5?65 ined in the individual intensity measurement information and
“position information of the desired 25 unknown base station in the
storage BinfuB824iS674). [0107] If no individual intensity measurement

infprm ljloﬁlgvv -tebser:] | 3?5}]reiﬁ '}/r'r?%dlqtggﬁé%ﬂ&le IE%%GQ 5’%6'?& g tl!’(ia ‘51115) resent
unit 520 and there Is any selection operation by the user on the operation
eustit BRA(B682fth dpmaessiildnibeRg dssadiales and 20%ebsoptiy thposition
iz??%)%%gé%tﬁo& 5%5@””8%% '&JHS&QQ%’?H% ”ﬂtﬁ{ésé%xflg%a&ﬁgﬂ? Bhd the user of
Information selected by the user and the desired unkfiown base station in
dhedstocagendiaanit b 3RBER4 )2 iR 8hif rosithe: ottertheting, afnedadren base
result is o%aine at each of S654..5662, and 5682 the inf '

5i8bion 19 the R A AR o hp o ALt hiiet g e
reesiisutfisidnifsh pat recobdctiombhinforhratiomtan belconsiderad.of the user

R R TR R s, AR OB EOIRE B Fositon
information of unknown base stations. Then, the communication unit 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
a result, the base station ID of the unknown base station is recorded in the storage
unit 234 by the tecording unit 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]

When the position of each of the base stations 30 is estimated based on
intensity measurement information of a specific region such as underground and
indoors outside radio wave coverage of base stations whose radio 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
unknown base stations whose position information is known preferentiaily like the

present embodiment, positions of the other base stations 30 can be estimated fast or
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embodiment, as has been described above, the display unit 228 displays
position 10 information of unknown base stations recorded in the storage
unit 234 and the user of a radio communication apparatus grasps the
position information of unknown basé3stations. Thus, the radio
communication apparatus 20 can be moved to the neighborhood of the
position of an unknown base station with movement of the user of the
esadjo communication apparatus 20 based on the display of position 15
(iﬁfﬂrfnation of unknown base stations. Then, the communication unit 216
[ : o O :
can ‘receive a radio signal containing the base station ID of the unknown
base statibnuld themmdigihsl hycbiost thellsdsiticheahteatimknovsriivelsBeations,

cSighon from the unknown. base, Stalipn, fisle. ?-‘? Seod '@@g&?&n?%n fesien
fecords in eénsity measurement information of the radio sighal received by

r¢heiconenspichioreufit @16 imsthe storbge amivdsdn Als: 20aeesifbethppended

JDase strathign |1[1)1 x%éﬂ? %%ngwn base station is recorded in the storage

it 234 y?ﬂe recoréing unit 232 and therefore, position information of

ftié2lnlrnown base station and the base station ID can be associated by

the Inf?{n%glogbg\l;g%esgéﬁ Senrt\!% :585(%%1 6(:) | azcgas\év 11}? Qv}tlfll&qﬁg I%’In%%s%]}ing untt
each of the base stations 30 15’ estimated based on Intensity
Measctremsniirformatioansita specifidiregigmbucteasd hdetyreonthamdeation
in Oﬂl‘g outside dr dio waye cov r.agebgf. basg sta%tions whose rgdi? wave

URIE 2 1.4 pre ? CIIInNg eriog. 1o ain i GHSEH’ r%easuremen 11% rm%tzan or
COVEerage is ‘another region, estimation processing becomes complicate

tht first hechuses the iepateofertconstraiptsbetwadmthe thasestatiohs@0of the
p-(r)rslll%so’nbxtc ]%leuc I xlarzgotr)gtnsgtls?apcigp 01lsjtc§ g#ﬁ%‘é%o‘ﬁ?t ﬁge rs'et‘s::1 tﬁ f}%%é; 18% i[s not
position information is known preferentially liké the present embodiment,
Ippiitibtssobthenathenpiase Btations 3k cahdetbstisateddast dreeasiyiborhood

11] It.should be understood by those skilled in the art that vario
dndi 5 SHtind i

- S .
REAHIONS, CoBTRANONE, tib-Eomblnitions At aikya %’ﬁsan%‘iﬁ%t&%m‘i

Grepanding: ehcdgsignion requil@fnentaanaiethte factdeeindotdr as:theynaveing
K T T
treasuritigeumtt 232 records the intensity measurement information.

[0113]

With the above configuration, only intensity measurement information
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 exampie of the movable body that moves
the radio communication apparatus 20 in the above embodiment, but the present
invention is not iimited to such an example. For example, the movable body may
be a flying device 60 as shown in FIG 12,

[0115]

FiG 12 is an explanatory view showing a modification of the present

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
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220 measures receiving intensity of a radio signal received by the
communication 10 unit 216 in a predetermined period to obtain intensity
measurement information or the user performs an input operation of log
information in the neighborhood of th&t position of an unknown base

station is described, but the present invention is not limited to such an
example. For example, when the user reaches the neighborhood of the
6Posititn ofdm corknowitbaseastetionstRe useravalpperfdranamaging unit 250,
AREE %t%%ﬁﬁgiééié?ﬁ’%@'gPs‘%?dﬂ%ﬁ??&%%%%ﬁﬁ@%%%%tzﬁ%‘%@&m 250
predetermined operation being performed, the measuring unit 22
tobtaineinténsity 2héasurement information and the recording unit 232
5%%;;5 the intensity measurement information. [0113] With the above
contiguration, only intensity measurement information 20 containing the
base stélien tEnoftan dmkoownBasdigiktion iheecondeek inrtheistorageminithe

Ahand therefare, prp _essi;r‘ag.to ifact thepasg %}Pt'od%\'z%eo%%ﬁ can_control
Unknown base "Station on the information processing server 5 can be
isimgtified ofGhd 4hingréoviee, @ persperisitake noasralicexamplideofithvang images
c{nsoiﬁatélf i%ot trheato eO\{ie\Sfi %525'19 raﬁcﬂg %é)d%mc%%cfggl%g %i%%aa(atusaglosi 0 may
18 &bove 'embodiment. but the present Invention Is ROt limited {0 Such an -
lexample. fositexampleathe Movalie body maliHie @ fiingtlewoer&Q gssition
shown in FIG. 12. [0115] FIG. 12 is an explanatory view shaowing a ) ‘
SRR T e BER S B AR R SR EIE L (g remors
dadie chimntynibaticomapparatien 20ns  hount@dtbnltheatipivig dexiiger6on, the

and is maved with movement of the flying device 34 6Q. The radio,, .
R AR J0 R bvnct i i A i De, gy e

dieccdmmunication unit 216 transmits images picked up by the imaging

nit. 250 to a remote device 254. [0116] 5 The remote device 254
@ilskpl ys the images received from the communication unit 216. The
operatoneitbeddlyinig:devieembficaivaonirnl Méverhehkotihie flyingidericetion
a%%a? b %r(?ﬂgg 2 u%g%{ggllee{sqge%t}j%?ﬂ\éget%w %1%5? Watnotifies 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
information of an unknown base station, so 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, collection of
base station IDs of unknown base stations set up in locations difficult for a person to
approach is enabled.
[0118]

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

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
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displayed in the remote device 254. The radio communication apparatus

20 may have any position estimation function such as GPS so that the
current position 10 estimated based on the position estimation function is
transmitted to the remote device 2543y the communication unit 216. With
the above configuration, the operator of the flying device 60 can grasp
where the flying device 60 is flying more correctly. [0117] 15 Moreover,
pthéticonestimmcatio i 1610f e paslitoooastimaicatiomapparatesd20 haghe
S 11féj(;1(‘3cti0n ;Ss theigo%ﬁﬁ)atzi%% (l)JI{'lit that notifies the operator of the remote
device % oAf posﬁon information of an unknown base station by
[rE®gmitting the position information to the remote device 254. The

operatqr of the remote device 234 operates the controller 60 ba n

the notHa G B el P L ERAL RIS SRR e 2
deadithed rhoneini oationrap paratessri20 heoperttaoadthftyin giewibe BOtbanorder
be caused to gfficiently collect position information of unknown, base :
B A e 2R D o e B o
infokntmbeasibestationgssat Ub malpcations difficedtfor apérsoadan paraliel or
.approach is.enabled. 25 [0 Moreover, in the above embaodiment, a
R R R S R S B D ity
[Nt the current position is described, but the present invention is not
limited tp such an example..For example,.any position estimatian functi
such o CPERIT HARGIRAD Cotat oLl SR BB Bad B30 Mot oM
Jhoneas drePRSMNayHeomainete thothdhedadimeonuniunicatioppappar A0or the

.20 as the position informatiqQn acquisition unit.so.that ppsition informatio
AR I DRI bR GO S e po o o OF the
reSlimationdimaibre separded 10 thethstoragenanit?Bdbasdog inforenadiforan also

‘ieoyl_lgahE ch séep in épt)rocessin .of the Qﬁgel s%gtion infort'matiog collecti(t)n d is
SEEITS 5o B REF AR bt HECRSEA Ty BB erBikad™ 1 Sre

mhretalogisaliydn dheaordgientesoiibedassinfiovathiart rédizedamplerdéaste by
c%rel 1é9rglr§%gg§|?&gééggl t@»"i‘ﬁ&sst (t)l\%g m the functional block diagram of FIG 6

by hardware.
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information collection system 2 may contain processing performed in

parallel or individually (for example, parallel processing or processing by

an object). [0120] 10 A computer program that causes hardware such as
the CPU 201, the ROM 202, and the ®AM 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 pfdicédslig server 50 can also be

(CRAH, 130, BRI MEANTIPNIED LR COMRUIBIARA AT SIRTRH of
is 15 provided. Moreover, a sequence of processing car be realized by
riiirdwars oyl cebofigudmgoead witinotivraldslbok showabik Hed fupmtipriaing:
block dlaaggazrxpreornllzilt%a@fingy Q)%{ V\ﬁa{efo:f’*gla‘glmﬁlol\g %nﬂtn’g‘“ﬁqdﬁ se stations whose
commuhication apparatu é)apa e of communicating with a base station
baferatitceomeniification anthmeted withchrolvément dfaaemseabie isodyknown
Som r'stiﬂ%:e 1an,storage unit having position information of unknown base
&tations whose 5 base station identification information attached to the

base statiofifisaiitknominthraicortdBdsthereryvahotitidationanniptitatiowtfieect of
tﬁrcl,e rgxga qglgo%()dc}/f %ean (S)R}_eora'glgo Sutﬂggto tﬁg %&83\%%'% b%ds¥ %E%Lh%ecorded
pogftlon information of the Unkhown base Stations recorded in the s orage
iy 8rageaminunication unit that receives a radio signal containing the
base station identif{cation. % ogmation from the bﬁgsg stagaclmlsn intcﬁlg%gw% g?aedon
unknown BREE SHioNs And g recore |F13 Uit IR Fecords theshase Siation
iithentificatan inkammaton feantainebisdheaddic sigrakiegeied inktiven base
Communi%ation unit in the storage unit. 15 2. The radio communication
Sé%ﬁ)é}rgat% according to claim 1, further comprising: a position information
acquisitioretmidithatiaco uiresthepesttionbdstormationidehtifecaadio information
communication aratus whergig the communication un{t.re eives the

e

ﬁ%{&?&nﬁ H}:lf v LITeR I’%ﬁfﬁeélaep‘ ¥ the communication unit in the storage unit.

2. The radio communication apparatus according to claim 1, further comprising:

a position information acquisition unit that acquires the position information
of the radio communication apparatus, wherein

the communication unit receives the radio signal in a predetermined period
and

the recording unit associates and records an acquisition time of the position
information and the position information in the storage unit and associates 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
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
is a source of the radio signal received by the communication unif, wherein

the recording unit further associates the receiving intensity measured by the
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20 and the recording unit associates and records an acquisition time of
the position. information and the position information in the storage unit
and associates a receiving time of the radio signal by the communication
unit with the base station identificatiér information contained in the radio
signal received by the 25 communication unit and records the base station
identification information and the receiving time in the storage unit. 3. The
nreatioriogriniumitation kepp aieiios weadiaaban BIERM2LAOrENE BB ATHRISING: e
o[RS WiihhalBeases BEENING DIRNSI RLARCHRASSRRHAM A e
0 is a source of the radio signal received by the communication unit,
reghiieintthe. recb ting eenit igrinep siss ot fhresioheeratdiving intensity
measured by the 37 measuring unit with the base station identification
information and the receiving time of the radio signal and records the
4babe sdiiowidentificatiorainfertistioeotiegéeesiving imbewmd the
receiving iniansibin (fg:alorage il 5.4 HEJAUREATIMAANI arached
apparatus according to claim 1, wherein the radio signal farther includes
thélsetstativatiattabiiod ihfownation! ditcsikee stgntHetdvhse station that is the
Source ]zatrhee JRRIR Stllgﬂags%&g & IRE %‘%@9{5‘1’?&%@&{@5%%@&%@83 with the
station attached information with the base station identification
tiaforsteition idnutifecuros ihéobastatadish iekeordficitohask0 JHfopmadon idaation
ilt'ggrrtl)aaa%%ﬁc’ fatign attached:information i a%?ﬂ?g Ui 3 d Ngifadio
communication apparatus according to claim 1, further comprising: an
operation unit in which a predetermined operation is performed by the
vable.bady or the operation subj - I i 15.
e R TR L A LR TR it MR,
recording upirsecordsithe beselstationtidemificdtioreinfonmistion oomednzd the
i, e radie siopalseceed by he eommunieation it ihgstorage unit
B The radid Communication apparatus accor Ing to claim _IL wherein the
20 commwinemichtiopretaitetransmiitspthetvase statfornidéntifidatiopeiaformationthe
! eco&ded in.tthe Starage %nistebgtag 165 Gaeh 1@9& 1Qi1t 'i7f(;rrrr11eat§%gli%omaineé in the
Esmmmica |orr€icé)6p%1ra uSAccor ing {o-Claim , further comprising:
radio signal received by the communication unit in the storage unit.

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

the storage unit by the recording unit.

7. The radic communication apparatus according to claim 1, further comprising:
an imaging unit that picks up an image therearound, wherein
the notification unit notifies the operation subject of the movable 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 radio communication and moved
with movement of a movable body and an information processing apparatus that

processes information acquired by the radio communication apparatus, wherein
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an imaging unit that picks up an image therearound, wherein 25 the
notification unit notifies the operation subject of the movable body of the
image picked up by the imaging unit. 8. An information processing system
comprising a radio communication agaratus capable of communicating
with a base station of radio communication and moved 30 with movement
of a movable body and an information processing apparatus that
processestisfiorasaionraesfitresbbyrates ragledssmmunication apparatus,

wherein 38, 10¢ fadig.comMuRiaalian ARRATRINS MNGITRS: BA10AgEHD i hose

having position information of unknown base stations whose base station
higkentificationdiefafierition afechedon tiedese staienbesankigbwn 1s unknown
rgggpcfg(?g,lép ein: 5 a notification unit that notifies the movable body or an
operation subject of the movable body of the position information of the
unknownnbéiSeastations beb raeidich tienstordde bl er conapRIAisatiowbiasit of
dahrssiven avadinsienataeniaiing e dage SRNARISROITERAN recoraed
Information transmitted from the base stations including the unknown 10
ihdlse $tatignsni&nd a recording unit that records the base station

dentificaign iniemAie, fARiANed LA SIANAIREEIRARY G suation
communication unit in the storage unit, and the Thformation processing
app#iattisinclitesEoprosessinglificthabe 15 sssotionednbiedagdistatignown
édentj(fi{:atiqn iraformation contained in the radio signal received by the

ase Sidiions, arn . .- .
communication unit near a position of the unknown base stations of the
base statisnddéngficatiohanformeatiorihe dostedtinitheidtotéietmit arfdrthetion
Jgeiion informatian o ﬁ%ﬁ‘é@é‘;@%&f@ bﬁg&@%%%#%? &Eﬁ%ﬂrﬁ%r%%%@ unit,
processing system actordingto claim 8, wherein the radio

agmmmunication apparatus further comprises a position information

vaUISIt{QQ l#iQf%%%%%iggq%g%%ﬁéQﬁ O%tlgpa{ggorirgag AN Oa{ t% 'o%gé?n%. unit that
communication apparatas, the C nication unit recelves the radio

signadiirs atprédetenatioaderidiation information contained in the radio signal
received by the communication unit near a 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.

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 comxmunication unit receives the radio signal in a predetermined period,

the recording unit associates and records an acquisition time of the position
information and the position information in the storage unit and associates 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
communication unit and records the base station identification information and the
receiving time in the storage unit,

the information processing apparatus further includes
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25 the recording unit associates and records an acquisition time of the
position information and the position information in the storage unit and
associates a receiving time of the radio signal by the communication unit
with the base station identification inférmation contained in the radio

signal received by the communication unit and records the base station.
identification information and the 30 receiving time in the storage unit, the
informationeptrsdssingrap phratus frache rdinchagpesB®rariigxtragtichauripsition
. ract [sition {j ositin.info ion E y
T B S ahose
difisitioeeififomthtipeoficheninknenm vdskestalionvig it tatfinstissetting a first

S@@gg rlg]g Q:el 1'?%35%&&%@%9%?&“ processing unit associates the base
n identificati na

stati Ification information recorded by being associated with the
receivirthdimrewkose differssceidtomttivebasyuisition tilnwiéxtactechbythgion

r%étq%%ﬂogoyug%'vagllgpégzgtesf %%%j ﬁ%tﬁgeﬁ%lfg’g 6%%%1 %eofgeosdjﬁ?é}ence from the
information of the unknown base station.. . e Information
qemiessingisystaraeddrditig toxtlaine® wihéseintiive zadiond setting range and

Femmnicaien.aparais Juiher comprises a measuring it that
measures receiving intensity of each base station that is a source of the
radio signal received by the communication unit, the recording unit further

sQciates.the receivi,ng intensity, trneasured by the 15 megasugnr%.un{hwith :
. %ﬁe 111 or%natl.o&l IIIJ%'? eSS . sysStem  ACCOTal 10 cldum WHE 1%1 & radio
e base station identificatiort information and the receiving time of the

caiosigradoangpecond$ithibchaseistakion identification information, the

recelving ime, and (16 Ieeeiing ensity n ihe SORIS NIt ANAING iop,
processing Unit associates the base station identifiCation information
iseleotecehdsbd mdirecendhgdnteasity dssociatedhwithdhebase station

identification 20 informﬂioqlof the ba§e ation identifjc{ation informatign
. the rec(hr%né unit iurt Sk associdles thereceving lensity measuie by the
associated wit receiving time whose difference from the acquisition
e ekiractéidvlishtiie extractoon utihigwathin théosesond seiting margeng time
the ppsition information of the upknown .base, station,.25 11. A .

: ‘ e stat d ?'til'%ai ]Tomat on, the
BT R SL T ptro Theon s PR BT RR ditmeton.
appatiatusme, 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
information of the base station identification information associated with the
receiving time whose difference from the acquisition fime extracted by the extraction
unit is within the second setting range and the position information of the unknown

base station.

11. A program causing a computer fo function as a radic 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
in a storage medium;

a communication unit that receives a radio signal containing the base station
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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 th&Unknown base stations recorded

30 in a storage medium; a communication unit that receives a radio signal
_containing the base station 40 identification information transmitted from
Bt SPIHENIRG TRE AR b RSE TSNS, ‘A ERE dBFdiRgGPO™n
Hanit dhatrecards the base station identification information contained in

the radio signal received by the communication unit in the storage 5

: ge, :
mediunt. 1EOAIHa%iEbHFuFRESEDN et Stiithedf BYridisalRs information

CAMMLNIGAHRN ARRATAHR] GRPARIE of cammMunicAINGINER alase statioRage
of radio communication and moved with movement of a movable body,

f@@%ﬁﬂsing the steps of: 10 recording position information of an unknown
base station whose base station identification information attached to the
base station is unknown in a storage medium; notifying the movable body
16+ dh BPE ABRTRYHfEEs BRI asRasE Yo TREID CSBRHEGIARIRRPYRIUS
dhesrknown hase Siatiorsdegosdaed ndhg Serage damedivmidecslyindved

a radio signal containing the base station identification information
“Widln SRANESRETOMh 3nRoNakls SatioASTHEISHIA Ghmeiensiéiown base stations;

and reciding he,pasestatien,dentfication ipigtmalion containgd Whike base
radio 20 signal received from the base station in the storage medium.
station identification information attached to the base station is unknown in a 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 transmitied 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.



