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| Description Title of Invention INFORMATION PROCESSING
DEVICE, PROGRAM, INFORMATION 5 PROCESSING
METHOD AND INFORMATION PROCESSING SYSTEM
Technical Field [0001] The present invention relates to an
information processing device, a 10 program, an information
processing method and an information processing system.
Background Art [0002] Recentl§S%iREe@iving device that can
receive a wireless signal transmitted 15 from a satellite is
equipped on a movable bo%,jsu as a vehicle, a mobile phone
and the like. Global positioniti§ SR @EPS) positioning enables
estiNTARRLAT IO PROMIBAING®EIONED IRRIodR exLipfIeakwvitki s
VBR ALIRRSUNERVEn AnPORIRRSAMBIOMGENIRRAY (B3l
uses this type of recelving device is a common basic technology
that is important in a variety of fields including navigation, security,
20 entertainment and the likg. JQR03kFuither, a position estimation
method is also conceivable in which a wireless terminal that
[O%Qelr}orms wireless communication with a base station (an access
point)okapmseleshieanbareanatwerkyLAN)Msasukes &SigNakvice, a
intensit .o%a 25.si]gnal\transmitt d from the wireless base station,
P RO B RL ST RV L B SR o
wireless terminal estimates the position of the wireless terminal
based on the signal intensity,, %@&?ﬁ%@ﬁle’ the wireless LAN base
station transmits a beacon at a constant frequency (for example,
[0%R4 times per second) to notify a surrounding area of the

existenee R the iRlessdeAb: hrse. A0 stafien, TRLIWUERIESS transmitted
terminal transmits the signal intensity of the beacon to the

fram, &gl it SHRPEE IR TREABIESHGH eltipitbrcaislica BRile phone
anésliimixte thEpasienignial hiewiralss ermnahpasekossthgtion of the

signal iptt?xgsrir% a%ge tge 4 osition o thlz Wgreless LAi,N base station

PO TG Starad it advAnca With Hitiabot SBeribsa pBsitisHes A

position estimation technology that uses this type of receiving device is a common
basic technology that is important in a variety of fields including navigation, security,
entertainment and the like.

[0003]

Further, a position estimation method is also conceivable in which a
wireless terminal that performs wireless communication with a base station (an
access point) of a wireless local area network (LAN) measures a signal intensity of a
signal transmitted from the wireless base station, and a position estimation device
that can communicate with the wireless terminal estimates the position of the
wireless terminal based on the signal intensity. For example, the wireless LAN base
station fransmits a beacon at a constant frequency (for example, five times per
second) to notify a surrounding area of the existence of the wireless LAN base
station. The wircless terminal transmits the signal intensity of the beacon to the

position estimation device. The position estimation device can estimate the position
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estimation method, the wireless LAN base station is provided also
in indoor or underground environments. Therefore, it is possible
to perform position estimation 5 in indoor or underground
environments, which is difficult using the position estimation
technology based on the GPS po§itioning. [0004] In this type of
position estimation method, when a user carrying a wireless i
of {BFMTIREIFTS [STaRBH: b7 o g P St 21bi G MgstHen Afithe @rireless
LAaxddengiticie it 10-Haeeirelasaianminakvttinsehintonaation position
indicating which.floor. of the building or, structure the useris. .
e S PO AR F o b8 E et oA MeREd, m indoor o
undisglosskeavectmeloyy ithevhicts,atwinslesltampimirmeasitices:stimation
in SIRLIENSINES Of Wikelass Righals ansmittad-iram aplurglity.of; o,

base stations, and a position estimation server estimates that the
estfriecrapsing krstep i d iowrisPaitsase 15 station that is a
[odtamsmission source of a wireless signal with a strong signal

intensity. .[0005] Citation List Patent Literature [0006] 20 Patent

Literattr81 YR SoRBIE50 61 AP SO ARG B hitipiess
erRfokllenmpr{e00 71 25 HBwe ver sthetkrown paisition]esticadieniongitude of
Ry A o T R e AR e vuiding o
stTHeretbeeritigsneresshrytoincopeately régisternipithd’positidrrument 1

dis%ﬁ}é@ga%i%}ﬁ%ﬁ\%’ i&*ﬂ%ﬂa%%ﬁéﬁ@é@Q&ﬁﬁ&%‘é&@&&?ggﬁ@“ﬁ%ﬁsms of
exists. [0008] The Eresent invention is made in view of the

wirggsvesHeticreaidstie, T aiRlerbProvidesndutsrnatioh a position

estRFRE68SINYH QUIGR: 18 IR 2B QLA 3isRIEREESINGor of a base
method and an information prfocessing system which are nove

St OOy R S S VBT BN SRS BABEURES Stevatinidtin g e ol diGhiBeasity:

[0@ireless terminal in a building or structure even when a position of
each base station in the builq%ﬂgu% List

Patent Literature

[0006]

Patent Literature 1: FP 2005-229617 (A)

Summary of invention
Technical Problem
[0007]

However, the known position estimation technology simply estimates, based
on the current signal intensity, the floor on which the wireless terminal exists.
Therefore, it ts necessary to accurately register, in the position estimation server, the
floor on which each of the base stations exists.

{0008}
The present invention is made in view of the above-mentioned issue, and

aims to provide an information processing device, a program, an information
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structure is not accurately registered in advance. 5 Solution to
Problem [0009] According to the first aspect of the present
invention in order to achieve the above-mentioned object, there is
provided an information processing device 10 including: a storage
portion that associates and stores-section information indicating
one section of a building structure, first measurement information
PrasEie ISy ifRe YRR BrarRtHiSoFE ibe s sigitapovel and
infpansditiethitomn asuratRdingbasenstapbenRdma N relegsstammnal in a
isting in the one section, and base station, identification o
O HAE I o LS S (oD S P aionsg Hbrtoreidee o
striBtyeceivesyromedy gheariewit ébesly deceninal, at least one piece of
second measurement information acquired by signal intensity
measurement of a wireless signal in the given wireless terminal,
Soawgraiqdashleme piece of base station identification information
[othat indicates a base station of a transmission source of the
wireless signal received by the given wireless terminal and that is
associteti Ve CHEH BT ﬁ?@ffz‘bﬂﬁtfré&&%ﬂ@w%oaf%@%&o achieve the
abmeaseréonent ibfermation; & rewieyrldpantiaathabtairiowessHmeMmdevice
indfiESlorage portion, &t feast.an plece, o st measurement, | gicating
information thats ASSOCIaed With the at 1SSt ORa piadd dF fhicating
onstegetinnidé ntificaiimnstinformdiiohmecaivert by themeteidng peaitiorsjgnal
in@ﬁ?ﬁ&eﬁ%@up&ﬁggp Jpat selects § t&?Qraﬁ%@g{@ﬂnﬂ&ﬁhgtsﬁmundin base
associated with one of the at least one piece of first measuremerit
StaZ’QIinfBrrﬁaﬁﬁﬁieﬁ%\éé’d"é}ﬁlth@%ﬁ&gﬁoFE@ plegeseftseofil base station
ideneasiemeni-nfesmationdsasaietddyRetQcsiVingRLOMNN Aton that
the at least one piece of first measurement information retrieved
re%5y " fife R 8VAY BoMICHE Brig R A Shdfitih g Wortish tRafCfhaNagrement
inforthe @ivenquiirélegsigrahinanthe sectioanrioroiation srleciRadyin the
{08 selsalionpartion, 30 ROAL The Infornaion Brogessing deHieS ion
may further inc ude an evaluation pgr?lon(f at evaluates an
infgpgeiisi chap duligieselationsiip etWeckrthmiasileastwne opitheevofeless
siéﬂaﬁ%@@@ﬁé&l Wi'\@p petenand e At 1RASE QNG RIGLEAM each of the

second measurement information, based on the at least one

at 6;‘@% JEFiFFSh S stfomfb ppeasurement information; a retrieval portion that

refrieves, from the storage portion, at least one piece of first measurement
information that is associated with the at least one piece of base station identification
information received by the receiving portion; a selection portion that selects section
information that is associated with one of the at least one piece of first measurement
information, based on the at least one piece of second measurement information
received by the receiving portion and the at least one piece of first measurement
information retrieved by the retrieval portion; and a transmitting portion that
transmits, to the given wireless terminal, the section information selected by the
selection portion.

f0010]

The information processing device may further include an evaluation
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information retrieved by the retrieval portion, and on second

measurement 5 information that is associated with the same base

station identification information as the at least one piece of first

measurement information, among the at least one piece of

second measurement informationfeceived by the receiving

portion. The selection portion may select, based. on an evaluation
POFEERITRY TRl GRS P RSP o seRdRlHRITHAIR S BoBm s deast one
piddihdiirsirsnaasisement information that ferms a&paidd Withe of second

second measurement information such that the acquisition q
SR e BRI BECKOCR (S MsEbACaBIFaneIntorh EGHemen
infang dtiensecoadehdasuhementidmdbrmation isdelativedtypdodicasurement
nfor qfl]olr:l%a?%cils%uggda\y@ﬂ% gg}gepclgs%est?a{igﬂsi%ngﬁga IS mgﬁl)trmation as

information retrieved 15 byt e retrieval portion, the evaluation
thiyairiRast gy Picsie g faiiest esed opet e snatien sler dim at least one piece
ofinfQunatie, & drst disianereiveen @l asauisitigR REstionAENe The

first measurement information and a base station corresponding
sy o8 RPEEIRSHSLIERTERESHFOIIATSA EHEEH JBtHE SY1E84RSeBRertion.
sepieaardhsechndmessutemant fomationereeeivedy the forms a pair
wif eping porion, the. evaluation parfion may calclate, based o0

€50 SeCond measurement Information, a Second drstance " aHonsip

bebetweibn Grytaceuisitivmpositiontiof theé Seconthdneasurenteninformation
is l@f&gg&g}i &&nq a basg station correqunding t.o the second _
ol fsurement information. The evaluation portion may add the first
distance and the second distance that are calculated based on

the firsbmeasurementJaformation.andthe seeanchmeldsuiementrieved
information that are associated with the 25 same base station

BY; R AT Bh ARTE a5 Y HHANSEI SOFUR pBRIOT NS SePattd it fih first
méaformeationihaicomasiondstadhedivstdistange dinah hasidon of the first
ninimum s value when the second distance optain the
o M R (G513 b e A e
injgortionretdieveach plukalitichpiocascot fifsec80dmeasurareiiniormation

1'6:@1@1]:%@5%1@@ {g@ﬁ@rﬁ% ﬁ&_%ﬁﬁi,at}%de%iﬂh@i%ﬁ ﬁ&% Wﬁ@i%j based on the

identification information and the same section information, the
SeERPS| (RS FTBTROR T Enp 8te0Bd diviales A5evdei e afEtfion position
of iallescoddhadirst distaneesanehihengesang-disiancecsalgdiated o the
c?a ed on the E%{urqlitg\{élof ieces of ji[stf[neasurement’inéo mQtLog. tance
SCLECORETSE I thS TAHE hadd TatEA TR REHORBRY iAtS Tatich I Stance
andnth¢hecsamedsetion that are calculated based on the first measurement
information and the second measurement information that are associated with the
same base station identification information. The selection portion may select
section information that corresponds to the first distance that has a minimum sum
value when the second distance obtained by the evaluation portion is added thereto.
[0012]
When the retrieval portion retrieves a plurality of pieces of first

measurement information that are associated with the same base station identification

information and the same section information, the evaluation peortion may compute
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information and on the second measurement information. The

selection portion 5 may select section information that

corresponds to a piece of the first measurement information that

is computed by the evaluation portion and that has a smallest

average value or a smallest sum value. [0013] The information

processing device may further include a priority processing 10
WLBYRBERENS e FoMHE prdtssSindsudrtiiateaschandutibepgnd distance
caigieRs %faﬁ@&}ti@iﬂ tw%fm@tiqn aﬁslglsiﬂge@wﬁmhﬁé@m&&f #68nformation

station identification information is Jarger, the section information .
oSS B R U8 ko PorHFR e AP h v eetion
infortivei secod daspe ceofitth enpresenteinvaiitiomiiord@hiosaiehi@veportion
may>sh&2hoysmentioned ablect, (nere 4s provided 0? B{é’ﬁﬁ‘{%@?&rmm

causes a computer to function as’ a recelvn?g portion that
injEamives, frnis acgiverowifelass witinamn ardaist adethiedaot smallest
aveRGORdieasuremeantinirmation acquired by signal intensity
[06‘1‘? surement of a wireless signal in the given wireless terminal,

and at least one piece of base station identification information

that indicaiés:a:hasestationeaf-ai20nearmasissiafl GRUW ¢e @ therocessing
o B LD B T R e
inforeatrersrenizinfontatiorseanedirie wadtportientiheddromf@rstokage larger,
AN IRAkassHales AR FINRS, RAANAN Wiormation ndicating

section of a building structure, first measurement information

[ a{:]‘juired by signal intensity measurement of a wireless signal 25

transmiitediffgd thsurHNdipgaseStRlgm IR MMISIasoieEMin& hicve

exjsting in the one . sectjon, and base station identification
the, SRS CNETIRED RIS Thes AL e OTIO e A RS TR o
fupiece of firsteneaspoeineianfarhatioficihat isvassosiriedanittuathe least
gt 8 t%@e i ce o tation identification inf _rmartiong , .
Onreé}eﬁl?\clsgd by St%cg _?ec%%%ﬁge%(%%ohrf%né}gkeocntioar?%%ﬁ%o nbgh astl‘%neﬁieclt]g ensily
mesSWOIYihfor thatioheth i 4828 Gratsosinte dMvithso rienofithie ad e dtast one

piBePigee Qhfityt measikementinioimation: based.on %@gﬁﬁ%ﬁt of a

one piece of second measurement information received by the _
UaRSETIo PEFtoN AN ekt tedgtdiecpivck Bf fisehiwnsirdaeterminal

andnfesmatiervcieisieved bycthefrefsiayaépodienyendd tapsmittingirement
iven wireless termipal, the sectio

inflgr%p é%?hgat%agegg g%@?%é%ﬁ%?sfe%e}% & gﬁogtgﬁfgﬁélmn at associates and stores
section information indicating one section of a building structure, first measurement
information acquired by signal intensity measurement of a wireless signal
transmitted from a surrounding base station in a wireless terminal existing in the one
section, and base station identification information that identifies the base station,
retrieves at least one piece of first measurement information that is asseciated with
the at least one piece of base station identification information received by the
receiving portion; a selection portion that selects section information that is

associated with one of the at least one piece of first measurement information, based

on the at least one piece of second measurement information received by the



10

20

25

30

[0015] 5 According to the third aspect of the present invention in

order to achieve the above-mentioned object, there is provided an

information processing method, including the steps of: receiving,

from a given wireless terminal, at least one piece of second

measurement information acquire@ by signal intensity

measurement of a wireless signal in the given wireless terminal,
TG ROZEPB R Dille Bf I53¥e WatiiFFe ol SRtifiesAOHRIO mgtRsmation
refifi@lethdicaiesarkasesiaian SligetansmiesiopSAVHCH Al taBsmits, to the
o ‘\[/g%lrg\ligg[s SsSi erglal. rec 'ivesg tkggntpn% given wir Iesa %er ina) and that is
B Esociated With “each of the At 1ERL ghe sidde 5&%&6 pgion pertion.
[0fh&hsurement information; retrieving, from a storage medium that

assoc}@&ﬁﬁ%é@@ﬁiﬁfgb%& 'alﬁf %mg%ﬂtl E}QJ&%H?&P&%&%S %Q%eve the

of a building structure, first measurement information acquired by
abeGrEFHHRSSIty S mebEarémertéted vitei&smigaal rametsitgednethod.
ind QT @1RLIKIORCHNGLASE SERNIOA Ihan Wikelegsderminalexisting Nece of

the one section, anég{ai?s,e station identification information that
ST AR tHE B SN e EHLE DY SiERe JFRstHnawuesiement of 2
wiafernsatiahithdkigiassodialed withithe atdeasenepigeeafiiase station
iaSiEHon dengificanon Jnfor i%tios” received in the fecelving SIEp: - ¢

sellectlng section information that is 20 associated with one or the®
wizggl¢ensiconerpicsedobfitbe rmeaswrenientitnfonsativhihbbasedsonahe with
eal $F3R! ONERIGGE QESLEONI ML ARYIGMANLINIRIMANAN FEGRNEY om

the receiving step and the at least one piece of frost .
StopE EFHTR HA SR Hatfo A fiRve dstiioth & Fetmavmmg istisptinghene section

of ERSINKENGs i dhe ﬂm&;}eﬁ@mﬂ%m%ﬁ&hs&g&ﬁ&% siagnm intensity
information_selected in the selecting step. 25 [0016].According to .
TR Ol 10T il L SRS TR BV PP e e g io 2
mmvemiwbmﬁrﬂageéﬁ,_ therers m@y]icdedwﬂ ihﬁgfnmim identification
inBIRSEsR N SYRISMANAL %%Luasﬁ %,Vékf?égs%soa%."@'e%@' and.an, o surement
‘ |mlormat|on processing device. he wireless terminal includes: 4
infyiresteers BRg et vosEivh g oo Al thart reeatiass of relesgosidrraliBoation

infiaRspiteddam & base.station @téB?@é!:’éﬁngEEcﬂ%“ﬁﬂo@ﬂtilon that is

performs signal intensity measurement of the wireless signal
as AR By MfeoiiRe S REER RAGS hBITS e MeghigiaFmation, based
oninfermatiam taesputingpestion thatiransmifsableasbaneRicse af the
recselevqgngtemg%sgre enttinformatioppac uired %}/aé[h_e% nal intensity 4
Measurament of the “HiTeTeE i Gh Al h aIFs Y By fHamaton retrieved in
thenteaisyrem st part ompandiatde asttoneipeceroflbaiserminal, the section

information selected in the selecting step.
[0016]

According to the fourth aspect of the present invention in erder to achieve
the above-mentioned object, there is provided an information processing system that
includes a wireless terminal and an information processing device. The wireless
terminal inciudes: a wireless signal receiving portion that receives a wireless signal
transmitted from a base station; a measurement portion that performs signal intensity

measurement of the wireless signal received by the wireless signal receiving portion;
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station identification information that indicates a base station of a
transmission 5 source of the wireless signal and that is associated
with each of the at least one piece of second measurement
information. The information processing device includes: a
storage portion that associates and stores section information
indicating one section of a building structure, first measurement
anh S ARSI R BRSPS RS P RS iPosrRiss frdip g hiece of second
manieless sigifahiansmitiac-fomyakeriuadinghase staliorda 13 the
given wire{ess te_rmréqjal ( xisting_]in the one, section, and base, b
A IR AT T arr RO TRST B ST S s af base
stagoeidagiportion thiztreceivesstfroficthes mformmatiavtrafsmittingnission
soQt%g[l fxm}%}%’% : ff}{gﬁrgllfﬁscﬁdttelggég&!i&t[hg \%%t SR PP Iaqqgas f ne piece
second measuremant information and the at least one piece of
of heesad raeksH SRIeRtfeamEH Mo rifito o Feeiavasseiofe tirgtincludes: a

st RUIENSE oI A NS RIHAR PUHEN AR IRRSLARGRIRES AR section
measurement information that is associated with the at least one

of Gl i SEE LIt O 10 BISRTRESTS AL B THAHER FeRiid dhyignal intensity
mégLehag pPOHionicasselgationaparianithatseleais saltioBase station in a
.informa}tion that is,associated with one af the at least one pifce f.
i e AUl A 0T Rad bAled SH the a ASt BHE hiBcd gF o
inSevonchrieasirermerthinfernsation; receethpyaher doeirdngves, from the
Inﬁggéﬂgrﬁgglg%tﬂé%%&go?% @@&? v%‘&'é%g [@ﬁ%ﬁgf,etmeﬂtleast one piece
information retrieved b%ge.retneval portion; and a transmitting .
of epRBf thattremamitdiTEgiven WhirelEsdetstransabiese sbdisn station
iddnfermationseleates Rydheeelestion Mariane109 %M%@%@gatggmn,

the fifth aspect of the present invention in order to achieve the
M BRI SHET OBy 1B BrEtRd i histonigtRgvith the at least
onp @e&ssj hgss eiesn ;ﬂaﬁiﬂ&@tﬂﬂeﬁfarw#ﬁiﬁs&t@ffﬁdi Il?@hl@enﬂ:c&[\/ing portion;
» formation progessing device, The wireless, terminal includes: a e
wireless signal receiving portion at receives 3 Wireless Signal
at trasismitpeeb fronfiint basevstatiohirdomadisur dasehppdrtionidirione piece of
se&%g%%lﬁ&%lt '%%%om%@é%@@?%@I%&%ﬁ?%ﬁﬁ'mhe at least

received by the wireless signal receiving portion; 30 an input
OnE it Ko BT SHEROHI AROPFRESR TRy ohe sitiehrsrdon: and a

raBSHEing SUHRINrens inpuhbN asel andAniHNWatioNinal, the section
transmits at 8 least one piece of second

. _transmitting portion tha
mﬁ%ﬁ%ﬂ?@ﬁ%ﬁ? ‘iin%?i}ﬁ’fasfi eI by the signal intensity
[0¥héhsurement of the wireless signal performed by the

measyrement P&EHQ%%‘%%%& 'c%%ﬁé(&%%%a 966 RF BRSSO chieve the
identification formation that indicates a base station
above-mentioned object, there is provided an information processing system that

includes a wireless terminal and an information processing device. The wireless
terminal includes: a wireless signal receiving portion that receives a wireless signal
transmitted from a base station; a measurement portion that performs signal intensity
measurement of the wireless signal received by the wireless signal receiving portion;
an input portion to which section mformation indicating one section of a building

structure is input by a user; and an information transmitting portion that transmits at
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of a transmission source of the wireless signal and that is

associated with each of the 5 at least one piece of second

measurement information. There is provided a receiving portion

that receives, from the information transmitting portion of the

wireless terminal, the at least one%iece of second measurement

information, the at least one piece of base station identification
leasirORnBiTSh CANEFERE BERHERATARLIRTEBHIOR Weihed Pottfor zemdriensity
mESRBERING POIHOR RN ASsatiofeF@NEdecomss ke Siefagerith, and at

ortion each of the at least o jiece of second measurement _
e aP Bl e S TRAEE Y Prabelop BARE BB IHGHHRC AR Saton
of infonmeativivassociadé thwithrdlees segahehdnkeadsiemeant=thfarmaiian the
qngjsthe section information that are received éﬁﬁthe eceivin .
o A e B R gl o hovided a
regiegpgetapolet aeoreindieortite inférmation prosedsing detizeof the

witeRsPIQgAM, HednformatiopprocessipmetnataBd Wk mation, the at
information processing s&stem of the present invention, it is

legshamitieto Edmiata Rhibsititiraica wfrareddorerptiias frgigminformation;

a fuidingalostrueiuleLyew Rerisnpasitien aheachdase-&latiORitorage
the builginpﬂ?r ts}ruc_ture iS not ccur%%l re isteredfin advance.

PO BB Bi6 BF DYAWITGS Y00 O S8 T Ty e at las

onexplanatdriadiagraims Riowtifigadnne xefmple iof saconfigudratioin dfasecond

m&gﬂag]aﬁﬂm&mﬁy% ACCAIHRG 0 BRI TROMNRAL b the

[Fig. 2] Fig. 2'is a block diagram showing a hardware configuratio
re@Hangasitivd- estimation server. [Fig. 3] Fig. 3 is a function block
diagram showing configurations of the position 30 estimation
server and a wireless terminal that are included in a position
Advanipestyh FESSR A 18 ing to the present embodiment. 9
[0§fF8g. 4] Fig. 4 is an explanatory diagram schematically showing a

' Crossgse %gsocrl]r gda a’t():()evrt?'lglcpolgggnlg QOOJEh%tI;U?(glrJreaii[@%rﬁsgels:sl ! SdIeSv;acre], the
explanatory diagram showing af example of signaf intensi

pr%fwm&ﬁdﬁﬂnaﬁi@am@#&@@y@@nélmehsiwfmmmmgaystem
of Hﬁsﬁl%n? zl“lv%rlgdg,@]lf 15953%&% ma&@@@?&%ﬂ&@%&%@%@%'%ﬂa} in

example of a floor information
a building or structure even when a position of each base station in the building or

structure is not accurately registered in advance.

Brief Description of Drawings
[0G19]
[Fig. 1] Fig. 1 is an explanatory diagram showing an example of a configuration of a
position estimation system according to a present embodiment.
fFig. 2] Fig. 2 is a block diagram showing a hardware configuration of a position
estimation server.
[Fig. 3] Fig. 3 is a function block diagram showing configurations of the position

estimation server and a wireless terminal that are included in a position estimation

system 1 according to the present embodiment.
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registration screen that is generated by a display screen
generation portion. [Fig. 7A] Fig. 7A is an explanatory diagram
showing a specific example of registration request information
that is transmitted from the mobile terminal at the position P1. 10
[Fig. 7B] Fig. 7B is an explanator;?diagram showing a specific
example of registration request information that is_transmitted
Pipofi the fisciestetananafiaspBsibescqighreingg cmesisegipn of a
cefXplanadony diagiam«showing a specific example of registration
FIE eﬁﬂin%o}rsmatign hat is tr 1Q8rmitt€i% from the [nob'ile ;Frmin?l'a{[ v
g position %}f Ig. |gg 7D igan &ﬁaﬁﬁ%}%ed? gsrlgﬂ’? Hensit
iniSinpwing taes pacificexdmpledfimegisirattosureges st infosinatiGn.
[F%aé]'%ig.%ﬁnﬁﬁtgg:fﬁgﬁBW%ig%M%ﬁ%' _%%&&ﬁ‘é?&‘%&‘%-i Bpation
Fig. 8 is an explanatory diagram showing a specific example o
regisgation praekn et stagerriitbhmaton! tiaciscreginteree ipodiSorage
[EROrtiaN. fig.79] kiga? isaaaxplanaiansdiagram, SHOWINGR example of
specific example of measurement information that is transmitte
reRYRIAR R AR IRO S SN e B s pBie Eegnigglat the
pokitgpnl®l is an explanatory diagram showing a specific example of
an @alugtjon method by a distance evaluation portion. [Fig.
e oy gy B P ot e Empate of
repftdistancguesaiuationtiby thet distamemisvdl fiatiothporvbile [Eigiidd] at a
poﬁit%;ﬂizz_is a sequence diagram shoyving an operation flow of_the
osition estimation system according to the present embodiment.
[Fp [ 18] Flg. 4398 S¥MWaeTartiéisiinghs veike darsiliofexampie of
re@§tinatioanrecassinadbat s nerfannsady #ae nasitioneSHRALAN 4t a
server, 10 Description of Embodiments [0020] Hereinafter,
POBfS¥sfrisd embodiments of the present invention will be 5
[Fesubib&dkin detail withygterence dadghenappendedadrpyvifigsetdaigie of

re%% %%gﬁ%%@ﬁ%g@%%?ﬁf é%z?setgaﬂlas"n‘%ﬁ%’f?c')?n“l%é“?ng%ﬁ% NAYEnal at
position P4,

[Fig. 8] Fig. 8 is an explanatory diagram showing a specific exampie of a set of base
station information that is registered in a storage portion.

[Fig. 9] Fig. 9 is an explanatory diagram showing a specific example of measurement
information that is transmitted from an information acquisition portion at a position
Ps.

[Fig. 107 Fig. 10 is an explanatory diagram showing a specific example of an
evaluation method by a distance evaluation portion.

[Fig. 11] Fig. 11 is an explanatory diagram showing specific examples of distance
evaiuation by the distance evaluation portion.

[Fig., 12] Fig. 12 is a sequence diagram showing an operation flow of the position
estimation system according to the present embodiment.

{Fig. 13] Fig. 13 is a flow chart showing a detailed flow of estimation processing that

is performed by the position estimation server.
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and structure are denoted with the same reference signs, and

repeated explanation is omitted. [0021] 10 Note that

"embodiments to carry out the present invention" will be

described in the following order. [1] Overview of position

estimation system according to pte€sent embodiment [2] Detailed

explanation of position estimation system according to present 15

embodiment [2.1] Hardware configuration of position estimation

server [2-2] Registratipgsaffiearinarsaatiami2-3] Estimation of
[ Og%ﬁginformation [3] Operation of position estimation system

rding to present 20 embodiment [4] Conclusion [0022] [1]

Positidarestifratipnegysté neabodiding tapresentambodimentFivat] be

a_ppsition estimatipn system cording.t resent odiment ., .
o e B L S T A g SRR R
spOUR3FIgid ibafrexplanaloncdiagriniasihowhsgzimlbxdm phenef fanction
anfQpfigurationehAbe PRSI SsimALoR SYSIRM.IRTAIMAIO. olanation is

processing system) 1 according to the present embodiment. As
ongHEdvn in Fig. 1, the position estimation system 1 30 according to
[othepresent embodiment is provided with a communication

Netwagk:d 2,4 PESIHONESHIAI0RSEVEF 20, 1386&S1oH0S:30A 181 be

30C, and a wireless terminal 40. 11" In Fig. 1, in order to
degrahrg idhr dallordnanEisase stations, capital alphabetic
charapitprease/addest afistitha nemandls, forexamplesidiedase present

emaggi&il%ré%l%k 30B. However, when there is no need to particularly
Istinguish each of the base stations, they are simply and

collectivélytrafsrpatl apadioniné herseostetioh{8)Bey B 00Uy dihg to present
erf@agskation 30 relays communication between communication

devices : » N
{2-1] Hardware configuration of position estimation server

i2-2] Registration of floor information
[2-3] Estimation of floor information

[3] Operation of position estimation system according to "present
embodiment

[4] Conclusion
[0022]

[1] Position estimation system according to present embodiment

First, a position estimation system 1 according 1o a present embodiment will
be briefly described with reference to Fig. 1 and Fig. 2.

[0023]

Fig. 1 is an explanatory diagram showing an example of a configuration of
the position estimation system (information processing systern) ! according to the
present embodiment. As shown in Fig. 1, the position estimation system 1
according to the present embodiment is provided with a communication network 12,

a position estimation server 20, base stations 30A to 30C, and a wireless terminal 40,
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that are spatially dispersed. For example, the base station 30 can
relay wireless communication between the wireless terminal 40
and another wireless terminal (not shown in the figures) that are
within a radio wave reachable range, and can also relay 10
communication between the wireless terminal 40 and a
unlcatl ev hat d by wire to the ba
o o0 36, e S Rl oD B P ST G alphaber
chategion @tfea@@méleﬁsrld@fanmahet%ﬁxmm) %aéé@eoﬁatms 30A, 30B.
HWVirRlesshigRlity (W %ge§t§;}%figumyd?§1§ggﬁﬁ%e§§@ﬂ@ thOLIRE stations,

Global System for Mobile ?ommunlcatlons (GSM), or may be a
this0e LIRS ASSHTEIOSHH TE a0 E5T e ek detioh S0 can
[0@Erodically transmit a beacon signal to notify surroundings of the

existepice, §£€tb‘%tp(%| ?(ﬁ&%‘&%%ﬂﬂﬁ%?#?[a‘&weeﬁ' DADRLon devices

transmitte When station 30 re ays wireless
thagsniarieBlichsrrrebedenr>amplal ihelGaws wbase Stetiorey wireless

coﬁﬁﬁmﬁ@%hﬁaeeém@wﬁa@wm%ﬂ atosmpsioPIRRLdS terminal (not
unl SSI gto the hase st tlon 30, for 61 mple. As, a result,

%‘é’% "n A5 S maii ot H’e"?ae"c?er%&ﬁ? ear&‘}ﬁesf’dlﬁafﬁrtﬁ@o relay
comtewltmrmmbd(ﬁlcanreéemﬁmntm éXisténcenfitihedase dtatiothat is

co%%é%twg 18 tm:ebﬁw EQEHﬁqmg arl@l%relQ&?c%cah? %5%'%%%&1‘{1% 30 may

terminal 40 can transmit and receive various types of data 2

be|ihEat SHUMM S5 VHRHUMERtiBRCartroled h@%a%@%tgt%wlreiess

Fid0iof owestaripleardnewirsles Hiesminahdraan (ReBIVE LA Nr Mobile
data fromac tdlstrlb tion server na hown in the figures)

Comm nicatlons me a base statig Tk
H‘I %ase a IO% %rd zfn can transmit an Fecelve electronic
{th%é]l to and from another wireless terminal (not shown in the

figureg). hate s‘tﬁ%ﬁhﬁ)c%‘;&&féﬁ@aﬁ“ﬂb{ RGIHAS musis %&?L{Sl‘hotzfy

as music, a lecture, a radio 30 program, or the like, visual data
SUGHERRE R T TERGPes Tal B BTG SHSFog o, 4HAB AR otpath that is

traﬁsﬁﬁ@é@@ﬁﬁ@hﬂﬁ [Bastltﬂ&gxoa dingram, @ﬁdl&@s“&ﬁnﬁﬁduﬂﬂ}étﬁ'[h@he beacon

sxcrng}t:mclsﬁ es a %q hslgtw?‘\g%oogst gsé:ks a’aon %izl]cfz’tﬁ?)gaem Oration
a mo e one IS | ustf’ate as an examp

thwﬁe#es‘,mbfrmmezﬁao ey Flaien Witelersexserminal A40risemdt, based on

thdIMUEE RIS TEXAMRIG ENBXBERRIS, dBRVIkRleSS RN AR 40 can
may also be a personal comPuter 5 (PC), a home video

CORPERABL YR (3 BVD LS8 sm%a B RS BrRE NG oA

[0026]

The wireless terminal 40 can transmit and receive various types of data
based on wireless communication controlled by the base station 30. For exampie,
the wireless terminal 40 can receive content data from a content distribution server
(not shown in the figures) via the base station 30, and can transmit and receive
electronic mail to and from another wireless terminal (not shown in the figures).
Note that the content data may include music data such as music, a lecture, a radio
program, or the like, visual data such as a motion picture, a television program, a
video program, a photograph, a painting, a diagram, or the like, and any other data,

such as a game, software, or the like.
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Personal Handyphone System (PHS), a mobile music playback
device, a mobile video processing device, a personal digital
assistant (PDA), a home game console, a mobile game console,
a household electrical appliance, or the like. [0028] 10 Further,
when the wireless terminal 40 recgives a wireless signal

fotF smitted from the base station 30, the wireless terminal 40
measures a signal intensity of the wireless signal, and associates

the masutey. Siydat inten gttt inechia sl utiatien 1D saf dharipbsel the
wistation:3Qithereby transritting itasisignakhitensiyinfermatien te, this
the posjtion estimation server 20 via th netwark 12. Note th?t the

XEURVork T2 RS Wie & SF fir BB H alsRiEstoR CRAHIETGF computer
(P@Earﬂnani@ni&@ngnmtehhgr@mi@c deVit® connkectedtitheaetwark like), a
Pe;s%ng}hﬁsﬂﬁg%&helgym ,S’,ea_f%ﬁ?féa%ﬂkﬁ’c Eggrﬂgtgﬁr@g\;tc@, a mobile

telephone network, a public circuit such as a satellite

VidOhRFAERTRABEGRY Fetivbrk Ry IgHa! sFYstal ArE4 hethrk @amRponsole, a

mBaluging EsheInet Kragisiared-drademplikicora teased line

[ &eﬁvork, such as a wide area network (WAN), or an 20 internet
protocol-virtual private network (IP-VPN). [0029] The position
estimatidheserier 20 sioressbasestatiordefamationi dsrcliglaigransmitted

rdPBilaRoIRAten Apd ihg.0are312la0 I ALAACNAIDERASEy of the

stations 30, and has a function to estimate the position of the ~
Wi raTedgnidy AT AFROIRIERTHC fBFEREEh pIEHB IO ariguiatibpse station ID
of RN Giptesthase do mthes gigamiitensityniamaptinmsa ceMea-liom to the
the wireless terminal. 40 and on the aboye-described base statiqq |
PP SR e e AR N Seryer 90 pOReL ok 12 s
wiggitele ssitdeninapg0ioh poshiondhfdrmttivatipvdicatngtttk from a device
comhverdeseribegastimated pesifionohe wirgless femingl 4Q6AR, e

thereby recagnize the position information of the terminal itself.

RIS thaEHRECSE BERIREH ARG SEVEFBGCArsHs iy Ryrgmication

nepasitiomnestimatidniseguest nodrenty ffonythaaiddess tesminatedBiered

aubalep from,g.elraibyeloiherireless HIINIS:[0IANT or an
this manner, according to the present embodiment, the wireles

intgspas iRt RO perfer s sigristmEndityViisasurement of the wireless

[o@ignal transmitted from the surrounding base station 30, and
transn;fits a measurement result é% the EPqis,ition estimftion server.

20. THUS, AETE BRSEHRE At e Y Fo st HARSHASR Bt cTuding

position information and the base station ID of each of the base stations 30, and has a
function to estimate the position of the wireless terminal 40 using, for example, the
triangulation principle, based on the signal intensity information received from the
wireless terminal 40 and on the above-described base station information., The
position estimation server 20 notifies the wireless terminal 40 of position information
indicating the above-described estimated posifion. The wireless terminal 40 can
thereby recognize the position information of the terminal itself. Note that the
position estimation server 20 can respond to a position estimation request not only
from the wireless terminal 40 but also from a phurality of other wireless terminals.

[0030]
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5 terminal itself. [0031] (Background of present embodiment)
Here, the position information may be information indicating a two-
dimensional position, such as the latitude and longitude, that does
not include a 10 height direction. Accordingly, the wireless
terminal 40 existing in a certain bﬁﬂding or structure can acquire,

from e RoSHRRCSHMANAR REMNEh20-PASIH _élnl@&%fr{??@%‘%lgist%%ninal

building or structure, or the' name of the building or structure when
ke Dot ETHBYATSHD A s R Hth B O DB Estpited deom the
suptRnassosiated.and smreslinthenpasitionasticrationserver 20 A&ition

LOO§2 However, ianot onlg the name of the huilding or structure in
<R 0

e i< WimiraPsoekiato: UV SILS RHISRSBERRAT™ o e

teherduikdifig or structure the wireless terminal 40 exists is
fo@scertained by the wireless terminal 40, the wireless terminal 40
can provide a user with guidance in accordance with a floor, for

examTeckH RS LRSS ARG EE Wireless terminal 40 to
ascertar:flaps ipferpatipimoindicatingathedl epfahifieduldingor a two-
.structure is practically important. [0033] In order tg acquire the.,
S RAER, & chntiogy it e G tr AL S et o
heigin céingabie. Heéwevrdngincet igigifticu Iqemﬁ@iné{)igqﬁﬁmgnérgsagenain
bufldifon aGhrsSaielitgpdeash ndoRkRLHNAeRRAHNEIOGAHONS, sition
. f[ét]e use of the GPS in a building or structure is difficult. In addition,
m

R A ol it 0E SESETel SraeReRRrEabging or sticture
wirneaheredshipthen GRG iitrisanecéssanynto @hsiwrebihating) @ structure are

as£§J?a@9J‘§1KHF§th%H"{§?}%§D§é %g%ﬂ%naaﬁg gagffigr of each building or

structure Is store tabase; and' §8ﬂ‘f§r)’”ah estimated error of
[O%Reélaltitude is sufficiently smaller than the height of each floor (for

exampligwappraximataly - 18834 . terddressthisuie bRt the
Wj{tgesfore Oing ircumstances, the position estimation system |

SLES MBS e BYaSe R oPBOMTAGAE R HBARCPALtIRE Wit g e
wiphsiti orrrestiinvilioxi sy stenstdrtaced royndd orindepyesamiial 40, the wireless
tex%ﬂ&?%@%r&lﬁe%%%ﬂ%th guidance in accordance with a floor. for example.
Therefore, causing the wireless terminal 40 to ascertain floor information indicating
the floor of the building or structure is practically important.
[0033]

In order to acquire the floor information, a technology that uses GPS, for
example, is conceivable, However, since it is difficult for a navigation message
from a GPS sateliite to reach indoor or undergrouad locations, the use of the GPS in
a building or structure is difficult. In addition, even if an altitude (above sea level)
of a receiver can be measured by the GPS, it is necessary to ensure that:

(1} a relationship between the altitude and each floor of each building or
structure 1s stored in a database; and

(2) an estimated error of the altitude is sufficiently smaller than the height of
each floor (for example, approximately 1m).

[0034]
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to estimate the position of the wireless terminal 40 in a building or
structure, while 5 simplifying a troublesome operation of
pre-registration. Hereinafter, the position estimation system 1
according to the present embodiment will be described in detail.
[0035] [2] Detailed explanation oflﬁosition estimation system
accorging,ig Aesaat GmpRdiTentlQ s RIeSRLEMROdIMENt S ion
roughly classified mio; a registration stage in which the posmonp
eSHRBHMADITISBN 100 Hagidtetis the sas edtadisisnh fornhetpisreated.  With
théneludingethmiear infermationsand anesHnationstagenhWhiGhossible
. th? Igoﬁsittilon estimatﬁF server 20 esti a4t s the flogr information of1 .
° fhid Wireies A 415 BAsed 8%%%are§i§%ear Y t5die SraigHure: while
sininfofynatientothieseforeyrierahendeSpriptigistoeliow, aftecit&icr, the position
esERRIAA! gérh%%?éﬁlg%‘ﬁg%%@{? QDS RIIUIN £SHIOAHRD in detail
server 20 included in the position estimation system | according to
m?ﬁé\]present embodiment, the registration stage and the estimation
stage{of theslleoripiermatian pilliben specilically axplalkedii0086lesent
. % ([grﬁlltHardware configuration of position estimation server Fig.
iS4 Block diagram showing a hardware configuration of the
positidhe gutireritionbsdveni20. Tighhositiori ebiiratioregemep2Gtige in

wiRERVIdednitin g CeniTaloRreeR3sing YalkdGE W28l At 0MYormation
memory (ROM) 202, a random access memory (RAM) 203, a

InHdPBUS 2600 BRIGEUTS, 4K RTINS Z0tcaltintBithceoposition
esR0F @nstnputdevice208hanoutpti-aericen2 12, visteragedemriee based
DD).211 .a drive .212 and a.communication device 215. [0037
o S S TS IR R R Y e
expttiel deayibearasandishtrsionan Bvaralitopersitioni ovitkiryehal included in
thPgSiGRDL UMMM SeMen2Q i@céﬂcﬁx%om%geﬁégbnva&gyédimem, the
rograms. Further, the CPU 201 may be a microprocessor. The |
reﬁ%ttj %085 réS priyr i atiore pahaetIreadp oraation gl be

spar@udieciplaitikd CPU 201. The RAM 203 temporarily stores

[of¥ggrams that are used in execution 15 by the CPU 201,
parameters that appropriately change in the execution, and the
like. PhEkBafYHAURISUESHCEReFBY e BSOS 204 that is

formed oha GRUbEUg aRdm showing a hardware configuration of the position
estimation server 20. The position estimation server 20 is provided with a central
processing unit (CPU) 201, a read only memory (ROM) 202, a random access
memory (RAM) 203, a host bus 204, a bridge 205, an external bus 206, an interface
207, an input device 208, an output device 210, a storage device (HDD) 211, a drive
212 and a communication device 215,
[0037]

The CPU 201 functions as an arithmetic processing device and a control
device, and controls an overall operation within the position estimation server 20 in
accordance with various programs. Further, the CPU 201 may be a microprocessor.
The ROM 202 stores programs, operation parameters and the like that are used by
the CPU 201. The RAM 203 temporarily stores programs that are used in execution
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the like. [0038] 5 The host bus 204 is connected, via the bridge
205, to the external bus 206, which is, for example, a peripheral
component interconnect/interface (PCI) bus. Note that the host
bus 204, the bridge 205 and the external bus 206 need not
necessarily be formed separately% And these functions may be

by P 'éﬁi?QEﬁgp%&ﬁeé@Qiﬁt%ﬁro]{)?ii%?ﬁ911&29_ iR AEVIES LARd She like.

formed by input means for inpu tln%formatlon by the user, an
Thegsre srtre siretmesiid therkdEmpIEs Bt tidanpt a8l bus and

théngiede a mouse, a keyboard, a touch panel, a button, a
goggggrophone, a switch, a lever and the like. The input control

circuit generates an input signal based on input by the user, 15
and olibputssitites thigt GRIINREAc By io phe atitvg 28 Inputhd evicen208:is 206,

w}ﬁ&?ﬂﬁ‘f@ﬂ%ﬁ%ﬁﬁ%&iﬁk&?ﬁ%@%&ﬁg%@ﬁ@ﬂ&%hﬂ%ﬁﬁ@%@@l@cn bus.
ata to the

_various types o osition_estimation server 20 or give
Noif, HetrHEnBrFoP s prbe bty BeriioRtiobsop FHE puciiviEs! not
ne2d@aificl udesyioriexampley adisplaycdevicesuchasa i2icathode on 2
sy ﬁ%?e (CRT) display device, a liquid crystal display (LCD)

&ewce‘, or an organic light emitting display (OLED) device and a
[0§4R1p, and an audio output device such as a speaker and a

headpfiQng,d he.Qutpus deuiss: 210 AutPHISRlaueshhack, SRIHMion by

for example. More specifically, the display device displays, as text
S A ERWARBI 5ed E‘ff‘iﬁhﬁr%&tioﬁ’?&%ﬂ%&ﬁ?ﬁ%&%’%ﬁa&m‘é‘@u@e
a atae, @hdteothen2khand] thewmvdia otitpryihdevieeocvertswrand the
: lay: t%acu uni ata.ete, [oF it 0014 T,
gt T D AR R N, S e ST e v

angoEpusiainge oF d stdraddy porisine ik dipesitisirestmatgAministrator

of&ﬁé@dsﬁfb@‘é%ﬁ% te.the R0-present embediment The: StorRY Bosition
device 211 include a storabgﬁé?edium, a recording device that

“SPRROIIS A m the ' STotAgE MERNM, BF8EdElR B&iE8 that reads

[00iftldata from the storage medium, a deletion device that deletes

the daz%rg&%{gec%\i&el@l6“&&@&9?0@&%@,%9@&9&i%%vi@@%uch as a
storage device 211 is formed by a hard dis
cathode ray tube (CRT) display device, a liquid crystal display (LCD) device, or an

organic light emitting display (OLED) device and a {amp, and an audio output device
such as a speaker and a headphone. The output device 210 outputs played back
content, for example. More specifically, the display device displays, as fext or
images, various types of information such as played back video data. On the other
hand, the audio output device converts the played back audic data etc. to audic and
outputs it.

[0041]

The storage device 211 is a device for storing data, and is structured as an
example of a storage portion of the position estimation server 20 according to the
present embodiment. The storage device 211 may inciude a storage medium, a
recording device that records data in the storage medium, a read-out device that reads

out data from the storage medium, a deletion device that deletes the data recorded in
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drive (HDD), for example. The storage device 211 drives a hard
disk and stores programs executed by the CPU 201 and various
types of data. Further, the base station information to be
described later is recorded in the storage device 211. 5 [0042] The
drive 212 is a reader/writer for thé6storage medium, and is

thé%@&é%@é%&%%ﬁdé?{d%@ﬁﬁé"yéﬁlféas@&ﬁgfe@eﬁh&@Q%iﬁk%l%%m@ﬂard disk

server 20. The drive 212 reads out information recorded in"an
driypd B midig et sk, [BpAPEFsEeSiCmabh i e Bl ALk #drstores
prépfamovable-stosage mediom 24dsughvas gsersiceaductanther, the base
[0§¢Fbrmed by a communication device etc. to connect with the

Comnﬁ%?ﬁﬁ(j@ A EQQ%%@@MH&I%@WP !ﬁoz%@é%%ﬂ’imﬁ and is incorporated
_ communication device 215 may be a wireless local area 15
in QEARRAEARTSth Faths 8 ESMTHRAIOR WEitd) a Wit BR¥ggRreads
ouCGffipatitie) cermmiiniationteuter nerrewdrethicompiiani¢ation magneto
op 3N !81%1%;‘ alperforms semmunication by,wire, The communication. ..
device 215 transmits and receives various types of information,

and g s Siyarimrsiesity hedkmskidh . floor information, position
[odatgrmation and the like, to and from the wireless terminal 40 via

the 20 communicatjon network 12. [0044] Note that the hardware

configuFatiSHBI 8 SBSIRY i estiniafi SATSEHAT 5 g gratTiBgy s formed
byabavenwitivseferénce:tadig. @nhigrdwar ot thenwiieleiss tetmimiali 2, for

& ok ﬁ%ﬁ@@f@yr&%ﬁgﬁ?@%@%ﬁ lly the same %S%—}%&@gf a1 area

eXpo ition estimation server 20, 25 and an explanation thereofis
netereforé Dim RIS A002 SR RS Mtr4fvRcofFlourso rinatiopompatible

colN@Xxhitegstrationef tbe flookiniarmatipmindhirPogiion estimatieforms
C

system | according tQ the present embogdiment will be described |
coﬁ%‘?gﬁé’r‘éhgé t‘%’ﬁf?g %Foc%*ﬁlﬁ‘é‘fcétf‘fﬁo Figr |3 ISR TIRE N receives
vabloskgiegramishowing the eonfigal ationstpfithiepogitiofiod? information,
position information and the like, to and from the wireless terminal 40 via the
communication network 12.
[0044]

Note that the hardware configuration of the position estimation server 20 is
described above with reference to Fig. 2. Hardware of the wireless terminal 40 can
be configured to be substantially the same as that of the position estimation server 20,
and an explanation thereof is therefore omitted.

[0045]

[2-2] Registration of floor information

Next, registration of the floor information in the position estimation system
1 according to the present embodiment will be described with reference {o Fig, 3 to
Fig. 8.

[0046]

Fig. 3 is a function block diagram showing the configurations of the position
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estimation server 20 and the wireless terminal 40 that are included
in the position estimation system 1 according to the present
embodiment. As shown in Fig. 3, the position estimation server 20
is provided with a communication, portion 216, a base station
information management portion 220, a storage portion 224, and a

esRAsitian S nformation estimation partion 238 At INGWA8S Ahe position

retrieval portion 232, a distance evaluation portion 234, a floor

eSURRHARRSIH0 i BFP S A i e TS EHB e TAPOHIBRIbN ASthoNnbi Fig 3, the
poRaBHoR 3 dnliher, zhesvaﬁiﬁss tmmmajlﬂmmmmmdtwmm a base
stat101r1n g‘f orllrlrga H)%nn[? ortl%g éln B % {5'1 re gl%t Ortlﬁ 3’91’ 2 Céf ap CXIUOII
scree eneratlon or ion 4 dsbfla , an opera
mfpomcnmwmmeg|an0r%§qh@smcmiﬁommtm% portiem232. a dlstance

evéﬂi%%aﬂ&%&?%lﬁ"éoﬁol%? '&9915‘[&91 &WJ :[_ﬂ? aﬁfanl”%ﬂm{'%ormdtion

portion 416 of the wireless terminal 40 is an interface with the
eStB”&%‘é“Etéﬁ’cS‘h"%oﬁﬁther BBLRoPE SYFFRERSN SERAA 20, Shanyidy with a
cofunGhiRatas gozm&amgnﬂtmgqamtmreﬁmﬂammeeemlglmﬁmlf@ﬁ generanon
ans d rec s 15 es mation

ittin iving.ariou t f Infox
PR P b agSri B RS B ERAMARY Seaues
pOémﬁé@ee%@n@mm@ﬁmm%@ﬁmﬁ% téeeives, from the base
[ogtation 30, a wireless signal including the base station ID of the

base SE{a}glon 30. Further, the comg}l ication portion 416 "
transrhits P8 TR EERIbRCE e ioH SEVEF2ES Fagilhtors an interface
witkquestsinfoninationothat wilite:dssoribed daten: 20 {0048 Nbtecthatas a

traIE%ﬁﬁH%’?%% gﬁ %91@ 9‘%”49@1%«1 % X VEAWIEIESSnd receiving various

comm nction t atis de {Glnstltute of Electrica

tyren@Endereien Pryifders e bEy so9on10015hy pardcthestiretion server

20 Fumxm@@qmmﬁaﬂmmqsmoﬁi%mylmvg@nrﬂw%a!@ 0k 30,
e out mmunlcat n function that 25 js de

o AR B3 R El A oG e A TR BRiah 416res e

comaynivatvena wommuhléationsunetion that cosresporrdisntgion server 20,

regﬁ!&*g lbide nteraperabilitg.or, MiGruaueacLess (WIMAX)
[O&anned by IEEE802. 16. [0049] The measurement portion 420

ghsures a signal intensity of a wireless 30 signal received by
the co«zﬁmum@atuaﬁ pestionuddafsemihedase station 3adkcora  wireless

cof PR eASUnSnL Borion, 420.86 016 SGNAL e o

in orma I0Nn shown Il’l y performing signal intensity
Enme@ga(éﬁﬁé})tgﬁﬂa@@sm@n gngd Shdiea infmigher., the communication portion

416 may have a multiple input multipie output (MIMO) communication function that
is defined by IEEE 802. 1ln. Fuwthermore, the communication portion 416 may
have a comumunication function that corresponds to Worldwide Interoperability for
Microwave Access (WiMAX) planned by [EEER02. 16.
[0049]

The measurement portion 420 measures a signal intensity of a wireless
signal received by the communication portion 416 from the base station 30. For
example, the measurement portion 420 acquires signal intensity information shown

in Fig. 5, by performing signal intensity measurement at a position P1 shown in Fig.
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18 4. [0050] Fig. 4 is an explanatory diagram schematically

showing a cross section of a certain building or structure. More

specifically, Fig. 4 shows the cross section of a 5 6-story building

or structure, and the base station 30 is installed on each floor of

the building or structure. For exar}fble, the base station 30A is

installed on the 1st floor of the building or structure, the base

“station 30B is installed on the 2nd floor, the base station 30C is
L0%8{alled on the 3rd floor, the base station 30D is installed on the

ath flppr, 4henaseistationai3dEnang 30k arevinstalied 0ndhesdthon of a

ro.orba éﬂ the base station 10 30G.is ins alle&i n the 6th floor, 2nd
SRS ‘[‘é1 B EYE W an x%%??éffdﬂ?%\%ér%n B RS Arfipea °f 2
6-pisigoadingensityicinfer andtibn theat SstaoqiirédibyaBighal mténity of the
bulREASHISIRRLA the.Rasilion Tl Mote,hat, i IhiSFRsFIIcAIRN. 0,

convenience of explanation, the base station ID Is 15 the same as

of fhe heifdemeeshptEralsteac HaPmeBds dstaiory 8o Jrgrfloor. the base
steamptesimsthiR spacificationedt,imassumedidnadthe h@?@;&taime 4th

ID of the base station 30A shown in Fig. 4 is . [005 S .
o T e b L TS e bR s ton
30thatiistd@dhe danith floor. 8sdifeqosition P1, and the base station
[0@0§ is installed on the 3rd floor that is the floor below the position

Pl. The base stations 30E and 30F are installed on the 5th floor

that i$ tre fIBoP aBRIBHRIH SLRGH PRO Ui thie BaswsaficHmsbatasity
infinstalled vatthe Guitedn Heaw@athetsiginaliigosity-ef thaiwimlgssn P1.
thatsere &5 e obiStante, muehah sleevhlhiafidosostatiowility, Betwsenple, in

thith@duireless tenninalA4Qdi and @ashotihe hase stations 3Ridh8oA shown

. signal intensity of the wireless signal transmitted from each of the
in b8 $alidns 30 deteriorates because the wireless signal reaches
[0@he} wireless terminal 40 after being diffracted by the obstacle or

sl G Dieso e et Ao i
the same floor as the position Pi, and the base station 30C is installed on the 3rd
floor that is the floor below the position P1. The base stations 30E and 30F are
installed on the 5th floor that is the floor above the position P1, and the base station
30G is installed on the 6th floor. Here, the signal intensity of the wireless signal
transmitted from each of the base stations 30 is attenuated as the distance becomes
greater.  Further, in a case where there is an obstacle, such as a wall, a {loor or a
ceiling, between the wireless terminal 40 and each of the base stations 30, the signal
intensity of the wireless signal transmitted from ecach of the base stations 30
deteriorates because the wireless signal reaches the wireless terminal 40 after being
diffracted by the obstacle or partially passing through the obstacle.

[0053]
More specifically, as shown in Fig. 5, the signal intensity of the wireless

signal transmitted from the base station 30D, which is installed on the 4th floor that
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signal transmitted from the base station 30D, which is installed on
the 4th floor that 19 is the same floor as the position P1 at which
the wireless terminal 40 exists, is "- 57 dBm," which is a highest
value. Meanwhile, the signal intensity of the wireless signal
transmitted from the base station BOC, which is provided via the

is eosfa"réa’_ié'hq%‘?:%[%ggé 1 gﬁ'{;%xg%?ri%o&h%%é"’ hi‘%é]etsﬁ%e‘%vd{ﬁ'a‘?% igminal_ s

exists, Is "- the signal intensity Is lower

dispmpdrell to aHugwels8lgsighitarahsmithedsteomh thiendiasel statipireless
si 3D A st aiRailan mannsisdhesignaldntensities At he pesitign RiRfwith

the base stations 30E, 30F and 300, which are provided via an
P FBEtARIB i P EL o IHE USR5 P WY Roitpdted fd dBm™
anththavirgldssisighatirfansemitteg-franotive basesstagien BOEM1IQd from the

th nfi ' f Wi str,inl40w'y1§)

S D I LR 1 of
bagpatiativAPortidnand 4 Yenshive sraaivsidsdypesopbiigglayvith respect to

thSGERRNS, ANd:capsesdhedisplayIROMIRN-428 40: CisRlaY: e from the base
.a(%ene,r(ﬁtﬁed display screens. For example, the display screen
station 3

generation portion 424 15 generates a floor information
[OBedistration screen and a guidance screen etc, that corresponds

to floggdnramaon.araiked By e ioLnaln asquisHoRRAHO N gain
440. The display portion 428 corresponds to the output device

with GeiFRICR ad fech eXiflafiSlrvith eterSRate g P rafef generates
vadligplaysthe vasnysstypes, ohdispleys sereans gepaiated DYotigplay the
display screen generatjon portion 424. Hereinafter, a specific 20
e B £ TR0Y inforhi AT o AR SFEar R poton 424
gegemisratetidesy ihedisplay regreenogenerationdortoid24 suekis ete. that

co%%%%%%%ﬁﬁ@%@%&'ﬂpeé %§ walk Be HeRG '&&%gl%% portion 440,
reference to Fig. 6. [0055] Fig. 6 is an ex%Ianatory dla[{?ram

ThenBiity A9TERAN Pl GIREHBSr 28 fBHRIAIH Ksgistfatigich has been
exptigan thatisgenerat@i:by, the! display sereengenarationdipoaticbreens
T ST ST 52 IR o g
exgppliclf dretheBasorrationseaotEaniscirsading thadhvetet Hpde display
scRefinationiof thewireless.tarmisabd0.a08 thisigpneadPasedyi be
de By SRR (Rl Sxample. 30 [0056]

[0055]

Fig. 6 1s an explanatory diagram showing an exampie of the floor
information registration screen that is generated by the display screen generation
portion 424,  The floor information registration screen is a screen to register, in the
position estimation server 20, the floor information of each of the base stations 30
that 1s used at the time of floor estimation of the wireless terminal 40, and it is
generated based on a user operation, for example.

[0056]
More specifically, as shown in Fig. 6, the floor information regisiration

screen includes a floor input area 52, a building/structure name input area 54, and an
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More specifically, as shown in Fig. 6, the floor information
registration screen includes a floor input area 52, a
building/structure name input area 54, and an 20 OK button 56.
The floor input area 52 is an area to input the floor (level) on which
the wireless terminal 40 currently%?xists. The user of the wireless

oferminakAa0 can ippLihg flegsio g flootinputaredsg B¥vel) on which

operating the operation portion 432. Note that, in Fig. 6, a case Is
the, LapFisEHWICACISEFEEY sttt pdbrisirPaf ibgisiersss fiominal 40 can
mmtommat&ﬂ.tﬁ h@gef[eée,igfﬁhex&mwg ag@%agmghm@mfmfm&@ 432.
input to. the floor name input area 52. e . .
N gt e TR i ol At U8R Rlagser
flogf tindorhyaiiding dhstlrcture xavtrichithbowiretesitdr fidithal 0™ is input to
th_ggg&%g)ﬁi%ﬁ.a'{&esg_ser of 10 the wireless terminal 40 can input

the name of the building or structure to the building/structure name
[Oﬂ?ﬁﬂlt area 54 by operating the operation portion 432. Note that, in
Fig. 6TReCasEiigshawirénmviGhpikrdaldingn isnRULKITRR name of the
ilding/structure name input area 54. The OK but n 56 is
S R ot e Ao R e, Tgeser o
theheitnkidingpoinabtifecaareinpha arew 54, ks JOOESE Notertivatdrto the

buiieRRove deserRtionuthedieninimationis et & A GrasmPlev o
of section information that indicates a section of the building or
DB BowetE the RotbATNEMAAtIdN s Rtdiftiteds tdis © the
buthiampieckar exanipte; they Sectitiioformatoameay teron to confirm the
co'l{%é%g malion hakshows the.name pha ﬁﬁr‘;‘ngﬂ"%@t%%lﬂ 2Q iput area 54,
conference room, rec%ptlon fGom or the like that is defined by an
[08b5tacle, such as a wall, even if being on the same floor, or may

be a BaaE FRARANIZAOAUSS AGQiphdd;  thE TrIVISIARAbh SIONR as an
Furﬁfher_ althou%? the huildjng is used as an example of .the '
BRI S SR R SV QS At thie L g or structure.
Hetryetuteeisenotn linfitedato this iexdimpiel feahsxampids. thEdouitdmge, the
seQICHHRHEMPRL & SHBNAY ap ALRURRAIL AR BRI AR 501
(in this case, a haunted house, a cafeteria, a VVV area and the
COfiECAFS WeBuITTSEPHEN R Bt v bbAsiacS hinkmAkBeripastch as a

wdin $hés iEBSRc LA AGANMIGBREY: I8 ASBUNeRAsEha.586HQRSS Co., Lid.,
T"lmcIlQ\fqg?(?nt,l %Wgtgrg)lvegﬂl?er}: g]%%tezg}?%{g%u%%%a}? L?sesﬁp Idgiﬂo (e)gagrllple of
the building or structure in the above description, the building or structure is not
limited fo this example. For example, the buiiding or structure may be a subway
station yard, an attraction facility (in this case, a haunted house, a cafeteria, a VVV
area and the like are assumed as the section information}, a Shinkansen train (in this
case, a carriage number is assumed as the section information), or a given man-made
object such as a ship.
[0059]

The operation portion 432 is an interface for the user to input various types
of information or various types of instructions to the wireless terminal 40. As

described above, the user can cause the display screen generation portion 424 to
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30 The operation portion 432 is an interface for the user to input
various types of information or various types of instructions to the
wireless terminal 40. As described above, the user can cause the
display screen generation portion 424 to 21 generate the floor
information registration screen byztl)perating the operation portion
o< 20 A3 RAIORH AUNAKAT. U623 105 100K 0AME. A0 poriion
the building/structure name, on the floor ihformation registration
43derdBfl. EO6GIPB WHSA tHEORebitoN B igselbetdérpy thisngsand  the
buRithadeeitniarmatiom.registiationscreepisthasegistration
iOf)%gjjeSt portion 436 transmits the registration request information
mput onto the floor information registration screen, including the
floor néhee, tkeGiarhetof: the buitdingdobstiucusce, @nth¢h@osigmédrmation

re NGRS Ipformaio 'ngf&r%%%@?&iﬂ%@ ?54@[8{1‘%% %%Y&ﬁi?sotﬂéar@?lstraﬁon

communication portion 416. Fig. 0 shows a specific example
regiesh dnfegiettatigireeiie dhsiterriation oo teirkglionsesh, including the
fiexplanatOBHeiRgFaMSROWIRG @ Speeills example.alitheensity information,
o oD SO0 L e T e VM, o
shpsiggistsptioic reguedt polltiond3Biagsooistesirnsisignal intensity
[ijg;fgrmation (first measurement information) acquired by the

measurement portion 420 at the position P1 with the floor

infornfafiod o>k BIRIFAG 2RRALRR RE6PINEnA fResafRiteseple of the
regissadiateddsfoimatiande the ipoaiinnestinatinn werier2eias teat the

registration, request informatjon. Note that the measurem .
P a0ty Shd Wikl o TR K BUiSEA By g Gageiete
the vigmthsttisdy infbrmation (Egistrmionoseveembspatiggacayired by the

meRHeHRSIghAIREensity Mmeasurement JHA62L Figor Byidai(Sn 3dKK
ecific examples of registration request

Fig. 7D show specif _ [ o -
ot G aly (5 GRS SSELHEblR) EIE o 8 4 position
esexplanaterye22Wiagraim showingoa speciic éampleof Note that the
mdEQRHRHPR FaGESh pfgriatian Jgé&l%ntr@f‘t%%ﬁ%do& A0 488 MRPISer on

terminal 40 at a position P2. Fig. 7C is an explanatory diagram '
the HlRAngTargpaeticeeiifiple oFRsHiSt atisiRrS U SITHSIME DN thkmsity
méSsitransmitted from the mobile terminal 40 at a position P3.

. i an

[Og&ﬁther, Fig, 7D is a

Fig. 7B, Fig. 7C and Fig. 7D show specific examples of registration request
information, similarly to Fig. 7A. More specificaily, Fig. 7B is an explanatory
diagram showing a specific example of registration request information that is
transmitted from the mobile terminal 40 at a position P2.  Fig. 7C is an explanatory
diagram showing a specific example of registration request information that is
transmitted from the mobile terminal 40 at a position P3. Further, Fig. 7D is an
explanatory diagram showing a specific example of registration request information
that is transmitted from the mobile terminal 40 at a position P4,

F0063]
When referring to Fig. 7A to Fig. 7D, it can be confirmed that, even when
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explanatory diagram showing a specific example of registration

request information 30 that is transmitted from the mobile terminal

40 at a position P4. [0063] When referring to Fig. 7A to Fig. 7D, it

can be confirmed that, even when 22 wireless signals are

transmitted from the same base station 30, signal intensities are
witl{isten finm.each.othel %%B?ﬁ%'@%%%&‘é@%@%@%?%%ﬂﬂm ensities are

same floor and on a distance from each position. Note that, in the
digpeveltrascaphiccad@rampeors vaedwitsanonikenstie foor and on a

aifRgistiabiaNCEER RSB MAHOMIACKIOSS sigRal dBIeRSHYND an example is
d inf_qbr ationgs aqzjex_amile.of measurengentinform tign. However, it
HHE Predbnt S edi‘r%‘%nfﬁ‘%Or?o{“l‘ﬂ%‘?%d‘ic%”i’ﬁ%l%&dﬂ%f Cgenal miensiy
in@mmpke.,amaeadam;;heﬁiMdmngitmfnmmonﬁm@ver, thl? present
enfESUSHANCN (RAMERHTIAUOR RN IS AISIARCE LA g

_ between the acquisition position of the signal intensity information
IRt e EABRHIE biSe 'S BATIHHO B O IHE HidiaHBatiPo P AtIER ngjstance
infRstiniedeionmtbe signalitib piensity imermatpmidysa;meihadtion and
calgseribed Jater. (00041 plese, Flg- il be explained agaym. The . ..
communication porfion S16°6f the position estimation server 20'1$
intgpsiitérfacesiithbthe mifeldsesarhaihialket0, and has a function as a
[O@@@smitting portion and. a receiving portion for transmitting and 15
receiving various tyges of information to and from the wireless

termind%0 ot BRARTISPIHRSE GHeRuniCAtiI GRS iR ipeportion 216 of
the¢geeiles komaine wirele S tarminakAdbctheitregistrationsequest] 40, and

nallfofmation, shown, lﬂi{é‘ﬁ% "OUROf @‘ gsr'e & G ?%6 Sl f0e pase statian, . 4
m_qrmatlo_n managemle orjuon pertor Sp - manage_menf of
re¢sagpestationsinformeliiovomiaivasoanistratiohoielosbasentatith  For

exiMRrMation M thesierage Rortion2dd: anshiprale.madifigationo e

and deletion etc.  of the base station information registered in the
regAgE FYHSHY AN SRS BE RE@A Rt eiiethat the base

[0&tation information is information that includes, for each of the

ba_se ﬁ‘%tio(?gseg OSI%IB%S(E'&%@%&Q’ Qﬁa%iél,?ﬁ?ni Igtormo%iglq ( erforms

latitude and 25 Iongltudel) indicating the position dt which the b se
MaRRHERS HsbanediesiphAIorTEHSHy BNl MbstahfsinatdmIodes; station
information into the storage portion 224, and update, modification and deletion efc,
of the base station information registered in the storage portion 224. It should be
noted herein that the base station information is information that includes, for each of
the base stations 30, a base station [D, position information (the latitude and
longitude) indicating the position at which the base station is installed, signal
intensity and floor information.
[0066]

Note that, instead of signal intensity, the base station information may

include & virtual distance between a signal infensity acquisition position and an
installation position of the base station 30, the virtual distance being estimated from

signal intensity. The virtual distance between the signal intensity acquisition

position and the instaliation position of the base station 30 can be estimated by, for
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Note that, instead of signal intensity, the base station information
may include a virtual distance between a signal intensity
acquisition position and an 30 installation position of the base
station 30, the virtual distance being estimated from signal
intensity. The virtual distance between the signal intensity
exBERISUION; AGR! té%ﬁ'?f?téﬂé?t%ﬁ@'@%?&&&é'F'Bé\o%ﬁhe_ba?*e
station 30 can be éstimated by, for example, substituting
[Ogﬁ&al intensity into Expression 1 below. [0067] [Expression 1]
Estimgtegi«istange = 10((-A-rssi) / B) (Expression 1) 5 [0068] In
Expression 1, A and B are.constants, and rssi.indicates signal
intensi %}%mﬁtgg g%a%ﬁeﬁv(\?hen A =32, @%ﬁ%ﬁ@ ignal intensity =
[00@0 dBm, the estimated virtual distance between the signal
intensityragauisition position and.the nstaliatian Rasitien of M nensity,

base station 30 can be calculated to be 83 in. The signal intensity
Foi S*aRificHRY Gepends Sriwhtiemsl s is dhdbisatagestmated
viiangd thesestintaied, distancs aaleilatad bisithe ghevieEaarassionaliation
does npt.necessarily coincide with ctual distance..However, .
P e e UL PRt b A3 By AL st

siggeiigarilasdapeitdestindicivnga eontditionioka corsienivdtiths patimated

diRBMean the-3I9pahnNGRII BAeAWSHIONRESIIONRANLNE coincide with an
installation position of the 15 base station 30. [0069] For example

2o ar 58 EGaluA8Y T, 4% tris Rttt distaril daledidie oty 200 ve
Extiresaioove fexpressian nissmalienidhen cominisnicdtiongpattunication path
fhwegn i int n 'Q(@cq 'gsitti%n ods' ign and the o
b e e R AR BRI, posivon o e
bagoididr?Yand as the estimated distance calculated by the above
[oGespression 1 is greater, the communication path between the
signal_intensity acquisitjon position and the installation position of
the bk S4B 3 F8110 % AR R Rl G Jofence calculied
bycainvénienEepofsexpldnatiomller.thie: desenipticmitye lpath itdsveen the signal

im@ﬁé%‘é%m%ﬁ%%gﬁ_aﬁéa&ig'i‘ng%éﬂﬁmﬂlﬁ DiRGluges. m&e&%igé 30 1s in

signal intensity, the estimated distance that is 25 calculate

a %%W@E%M&? fst[g*@m distance calculated by the above Expression 1

is greater, the communication path between the signal intensity acquisition position
and the installation position of the base station 30 is in a worse condition. Note that,
for convenience of explanation, in the description below, it is assumed that the base
station information includes, instead of signal intensity, the estimated distance that is
calculated by the above Expression 1.

[0070]

When the communication portion 216 receives registration request
information from the wireless terminal 40, the base station information management
portion 220 performs addition, update or the like of the base station information in
the storage portion 224, based on the registration request information. For example,
when the registration request information shown in the group of Figs 7 is received

from one or more wireless terminals 40, the base station information management
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When the communication portion 216 receives registration request
information from the wireless terminal 40, the base station
information management portion 220 performs addition, update or
the like of the base station information in 30 the storage portion
224, based on the registration req?d‘est information. For example,
poflE IS LEGIBIaNON JEANESt IR HANAR AR 12,0 3 P B storage
Figs 7 is received from one or more W|re ess terminals40, t
PO Sthtion information management 24 portion 220 registers a
[ogetof base station information shown in Fig. 8 in the storage
portloe 224 007 ]Plt:f}ﬁ% 8 is an ex atory diagram showing a
specificixain e P s gat SFe Og’fé{ﬁc?nsﬁﬁ% hatgRANAde set of
baregistare thinrtheistoifag é pegitiome2 24 tikssshregurpintidid’28, thesbasen in
Flgtafyoﬂﬂej %a%@%t%ﬁﬂﬁ“ﬁﬁe%g'%@i%ﬁ ﬁncﬂsrtgﬁcgoa%r Irt]lggrm)%'ij N8 Gation are

associated with each other in each piece of base station
aSiRrdRiehtdn. seeh %&’5%1&3@01%%’5’6%1% astBAIRTORRETd P IdiEatiaymple,

thihe:basesiationR-A30Chdbeaisstimated: distance'830n*, aﬂﬂ@' Baﬁmated
oorin rmatlo 5th floor! is base tion information. that
dlsrl[eaalcgtegrg(?lbasé&l otﬁf lélPé(érfgﬁra?long}Eéfﬂ)glst ﬁ%%o?%%?fb%l & glamn that

is prasitioer P2 shontidne Eitya 7@ iovstSplcifizadly athlis pieiteoPDaigevn in
ristation ipfgrmationdngicaigs that ME'@{ﬁﬂﬂtYn%%%g%%%tes that

was_ performed at a position where the distance from the base
S SO0 WS BEMTANE 8B BS e aomie e mie di fitisast fFom

thélbarewas oiSihdleas . stimfRaY 2] INGte thal @shshowméshigndatifioor was
“,%c%ﬁalu;y, the base station 30C is installed on the 3rd floor. That is,

In the present embodiment, the floor information registered as the
[0B&de station information is not necessarily completely accurate.

Howeme{@ aceording da thepresent.embedimenk-L YRR MNRIY: is installed
Onlngtccu roor 20 information is included, it is possible to

Bropria I?/restT 1St FI06r BRsTiCRPRREiTEIdbs f&9Rsirafoapation
re@xists] as il IbscdesdnbedivmifBa)] Estimatienafiflooompletely accurate.

Hdujé:{fépag%z‘d %] 91@ i;'l%sghher Q&Fm%meet\r}eondsv%%ﬁ Omacsura floor

conceivable in WhICh each of the base 25 station are V|sua
InlegHAtaTEd iadudrdtE RowstitiermanrsRed st mete tsfaegn whrch the

wireless terminal 40 exists, as will be described in “[2-3] Estimation of floor
information”.
[0073]

On the other hand, a method is also conceivable in which each of the base
stations 30 are visually confirmed, accurate floor information of each of the installed
base stations 30 is registered in the position estimation server 20, and a current floor
is estimated based on the registered floor information. However, it is troublesome
to visually confirm each of the base stations 30. In addition, there is a case in which
cach of the base stations 30 is instalied in a location that cannot be visually
confirmed. In comparison to this, the position estimation system 1 according to the
present embodiment is effective in that information necessary to estimate the current

floor can be registered without visually confirming each of the base stations 30.
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base stations 30 is registered in the position estimation server 20,
and a current floor is estimated based on the registered floor
information. However, it is troublesome to visually confirm each of
the base stations 30. In addition, there is a case in which each of
the base stations 30 is installed n?%t location that cannot be

084751 ally 30 confirmed. In comparison to this, the position
estimation system | according to the present embodiment is
effectiveinatinfirmetioarHee S3dalatsiestintadthe Seiirannformation

shieancan barpgistared srrﬁtgob@ yigbaly ﬁeattﬁmyaghe@ctw&aepte a pon-
VOPaee stations 3Q. 25 [0 74; te that e sto rtron 224 that

PO B A L ?’o%m% BtS*FPtf@n%mry
(EW)aasteragelmdm&abh a&dfonbfmmpdaf aiﬁﬁr@MDIanI&e like, a

mfrttem@@rsﬁtg%pésaanhgtsertgatm sable programmaple | %gg QRN ical

memory 5 OM), an erasable %ogrammable read-on

dish &b Ay eepfp@w%rﬂrel ARele ACRrEg e tierenakt é%ﬁ%l%é:@ -RW),

a dligk) asmageeiic matelia @t@cnmethe Hkﬂaﬁﬂe@@f![@&@%@ﬁ@@l@@)VD-
ct disc rec rdable (C ewr ta

R RS BTV CRCHIG it eeTRBR G (b UBthy d g cieial

veyrardatiiecdiser reritabid (BWD- Riy)iah duratilayérc digidahy ersatilmemory

oYBCHR&PYdARIE. (RMDAR) & dHpklanes fig ﬁ%lﬁ%‘f‘rﬁsﬁﬂ%e%‘%abte (BD-

rewritable (DVD+RW), a digital versatile disc random access

REh &iiBpy D YD RASAT 0Bl dlisé - reEsrdab it B EEIR1egbase station

infSHravT McHisss rewpitaile: @Qnﬁtﬁ&n@ﬁdﬂﬁt KenOlaAitude and longitude of
Further lthough.the base station

agn tlcal (MQ) dis
e T o e A e ke in
Figrid Idhlgihsrdeﬁdfor@nth@ﬂme ipasergiations BOludedescritidr dfotherame
puPQRition. ipfarmation isemitted .15 Fig x;@cthtrtbﬁrbetrmggQ t@&npuon

floor information can include not only the floor name butalso the
abo s BN bl Bl sEtsFEedheRids ke Bilding, a
[o@=gcription about the name of the building or structure is omitted
of floor information 20 Next, with

belo -3 att
refer nceﬂZ 151 t% flig 11, estimation of floor
|nforrﬁ@ﬁen\’rﬁhh’efpre?,¢ﬁot@ &atinfatioh lgysterie ITagcoidingreiihe of fioor

infBFRREHE ambogiment Withhe.desqubed,JO040L 1R aldsrtQ, 8 tiMakEnent

a current floor of the wireless terminal 40, the position
will be described.

[0076]

In order 1o estimate a current floor of the wireless terminal 40, the position
estimation server 20 uses the signal intensity information in the wireless terminal 40,
and the base station information registered in the storage portion 224 that is
described in “[2-2] Registration of floor information™.

10077

‘For this reason, the information acquisition portion 440 of the wireless
terminal 40 transmits, as a floor information estimation request, measurement
information (second measurement information) acquired by signal intensity

measurement in the measurement portion 428, to the position estimation server 20
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25 estimation server 20 uses the signal intensity information in the
wireless terminal 40, and the base station information registered
in the storage portion 224 that is described in "[2-2] Registration
of floor information". [0077] For thi

? reason, the information
acquisition portion 440 of the wireless 30 terminal 40 transmits,

vastifleamniormiation esinadioNmeUEsinMRASIRIBRDBL portion 440 may

info(gm iotn secto%d measuremtentfinfortmati%nt%aﬁ%uireg b{ signal ’
PRy M e SN the T &L SURERTENY poftion 4 b T R oF may
puSItiDH éstiation senvep2@i2t andliheporimunicationrtPortiblereinafier,
pikBss S RIRTMAHoN ACAHSIIARRRINIAR A40 MY RRMOICAY e rminal 40

transmit the measurement information of the floor information, or
A fahOtiRTs it hBNREE bitaliSer e dho st sPeatsnation will be
daertien 433. Jpesiginaliarpiprocessingventhadiormationation could be
acquisition portion 440 of the wireless terminal 40 G at a position
EEC AR et O A et RS
mdeseribed astermpaeificexamphefoNutécthat signel ifiterisity station 1D is
24RfQHRANAM Qﬁ’@@s%g@%@t@’?ﬁ the mfﬁéﬁ%sﬁm{mﬁt%ﬁ of the base

However, as shown in Fig. 9, the _measurement information may
SISO RIS BRI BAGE Eeandr fiene! JLesimiBl e e
fodistance between the measurement position and each of the base

10 stagions;30, the distance bein timated from the signal

intens%%ir! orrlr%atal_%n? X%Wg r&ig?qgglimgn %f&?r%at%rf%%%%arﬁ%amme _Of
mekEREPhiseRicon s Bt iEdStrerienninfonetieritiat s portion

adrepnsmitted ramptherinformatign acanisiignpotien. 44G.atdh@ion Ps is
position P5 shown in Fig. 4. As shown in Fig. 4, the position P5 is
loggedan g & RS th ASTSTOHh ErRrerae fIRHIHE duheeTagatsg distance

fran dstimatadidistdfbDenfioindhe BasestationB3ODingtalied. ortthesver, a

ca§§;]’}@eaf§t$‘ 190k %goﬁr‘r‘i%h El?f‘é’s‘%%ﬁ? w8 G565 2SR ﬂ?es"dgggdsriée{éon 30B

~ which an estimated distance from the base station 30E instal
ingallgteot Jpe HBRR e flros other e dirthee stiigted Histasrc B grpfic base

stihenbase istatien 30R-isstrlled avdhesamerdth floos. agFRANAH when

Fig. 9. This occurs when 20 the degree of attenuation of the signal
O By TS T AR Betwieh THE Aok ol SgE e
thahestheaposifioh 28, Huedsivedingunateriedilivhetherial mdcttivere not

this-a.stainyely and thelike . githol Qhetp&%ﬁi%%ﬁﬁté%qs@‘&a%@ﬁ%og are
station 30E are located on different floors.
located on different floors.

[06G791

Therefore, even if accurate floor information is registered in advance in
each of the base stations 30 through complicated processing, when using a method
that simply estimates floor information based on the base station 30 with the
strongest signal intensity, it is predicted that floor information different from actual
floor information is likely to be estimated. In comparison to this, with the position
estimation server 20 according to the present embodiment, it is possible to estimate
the currert floor with high accuracy. even when the signal intensity of the base

station 30 installed on a different floor from the measurement position is strongest
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[0079] 25 Therefore, even if accurate floor information is

registered in advance in each of the base stations 30 through

complicated processing, when using a method that simply

estimates floor information based gn the base station 30 with the

strongest signal intensity, it is predicted that floor information
andifeephiremasival iflorinformation sdikely ﬂ@sﬁ’%&%ﬂ?ﬁ@%ﬁ siver 20

comparison to this, with the position 30 estimation server 20
tha ARG HE A PraSBAY kRS i€ Hbssible to estimate
{04Re& current floor with high accuracy, even when the signal intensity

of the\ﬂ%% hgtc%l%%l%gclatﬁ)t?l ‘SQ (9 n%? Iffereng ﬂr%or freonrlrér(ljb ciﬂ"ormatlon as

measurement position is str ngest e es_tlmate stance
a i@@hmf@rgﬂaprémﬁaﬂ@mh@%mhﬁerﬁmqa@ﬂoﬁ%@@veiﬁof)fh@@ position

estBfhigvesaueha tunelion tﬁélhﬁeedﬁ%&ip%i@n@ﬁ;@éh [208Q] Wheement

the communication portion 216 recejves measu ement information
inf gl 3P BN St ﬂé&ﬂ?ﬁ %&ﬁ%@%ﬁ%@?ﬁ%ﬁmh the
ex@820bte yositidD festinhationagenen@0@étracts the base station
odB included in the measurement information, and retrieves the

base station information that is associated with the extracted base

statioht DSt & SlorEgR POHiIth 22U cjobBigs FordiAoHiSianaween a
cueMal yaéi@&mai@megﬁﬁmlgaiﬁm selationshipHeiwesia:ich, fE%EkEd on
0 egosmon and a stratlon 4 f the base, statlon mforrg?

and the

MeAsSareIne at10n TeCH ?O%O%rggwca %I‘fﬂ]ﬁéﬂon

ShHe measuremen
bamﬁanumm@zmmp@rtmnemcsbaﬁﬁeth@nbaéeasta@mmmormaimrﬁc example

of 'ﬁtfé%(ﬁgt{%\{ %&ES&“&V%@ gg@ﬁ’c@%@al‘e‘aﬁgﬁ %g818§%lp1\%1lpt3@%escrlbeé

evaluation method by the distance evaluation portion 234 will
withaegiged 19 516l reference to Fig. 10. [0082] Fig. 10 is an
[omplanatory diagram showing a specific example of the evaluation

methgd b;{f}hes dlstancle evalu%tlon orql%r‘}vz34 As s

10, an Eastimated distane aio?é sleagon |staﬁ1§e)ab twééneg%ﬁren%f the

evihertitomaihdbdbe drivn 2088i¢hiswtyivédicapitasaiphabéic 10, an
estERAACRD IS EXREsRe AR {PON NG eSimaleth HHRIARGE PEINDstation

included in the measurement information received gqyéthe

3B AURICRISRIBOAIBRADAE, BUFASET) dh Sbrsbes dideihbdig sitipated

disdistanteing included in the measurement information received by the
communication portion 216. Further, an estimated distance (a first distance)
between a registration position Pj (j is a given number) and the base station 301 is
expressed as d (301, Pi), the estimated distance being included in the base station
information retrieved by the retrieval portion 232.  Note that, when the
measurement information or the base station information includes signal intensity
information instead of the estimated distance, the distance evaluation portion 234
méy convert the signal intensity information to the estimated distance according to
Expression 1. The distance evaluation portion 234 performs calculation of
Expression 2 below that is represented using the above-described expressions.

[0083]

[Expression 2]
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between a registration position Pj (j is a given number) and the
base station 30i is expressed as d (30i, Pj), the estimated
distance being included in the base station 25 information
retrieved by the retrieval portion 232. Note that, when the
measurement information or the 8§se station information includes
&gnab@gng‘t)y ifEatiening ZPead ahihegrimated distance, the
distance evaluation portion 234 may convert the signal intensity
[9#§fdrmation to the estimated distance according to Expression 1.

The dfsmmemgaimaﬂowmdmb%&éxﬁ;ﬂé&mm(saipﬂjptm B 36tained by
xpression 2 below that is r rese ed using the above-described
‘h%xdg?eéfﬁ%%% ° %%f ;’ res% 'D(30i, Pj) = d(30i) = d(30i,

Oﬁii(Expressmn 2) [0084] Further Fig. 11 shows specific

exampigSsqfQ@pex&m@kﬂ@a@mﬁlm hesalculation sheWkance
evaﬁy the above EXé)ressmn 2, 5[0085] IS an eéplanator

1
{AMPEHERRAG Spelific f@%ﬁ?ﬁl&%‘ﬁ% SEameE Wy aitihtions shown by
Experfsice dibyithie distaneel Buakiiatiaiponioorac4d 2 Ascahawrop(30i, Pj)

S | . ce eval atlon ortio
by AN AU Sy e N AR R BRSO O Sampte
thfﬂ?éﬂ@&ﬁ%@ﬁé@@i@tﬂaﬁ@ﬁ@Féﬁﬂekaﬁﬁﬁ@s Wﬂﬁ@@%ﬁ%ﬁq@@ RidlifabionS m. by

adBRdion b caleulates valoe AHDERGaPLhteahe Shainobyp1).
ing 30 in that is a value of d(30C) and 25 in that is a value of
@§ C, P1). [0086] It should be noted herein that, when a
registhation:pobitiont&i lemel ithibatcurtent posiionédre lacated Bn the the

uﬁ@mscﬂ%@m m@e%eoata&goggﬁ%b%s%@ﬁeﬁs%& JB & {1906 &utted on

value of D(30y, Px) becomes relatively small, This is because an

thipdliiiated HrSHCE BoIwBEh MR RSiSRatisAbp SEIHoN Phiarie heeause an

estiasR MO SOyl LN estatad Sislanog Q@i\&mmaﬁmgm and

p(s)t%‘gon a ista the gtsvx?egrg {grc]; %O tbeo%%mr? aﬁm ller. 'v,%hs 2 1J becom
. CLIrres e
W en aregistra IOI'PpOS ition Fv ana é (E Pré 11./

Smfabgltlon are Iocated on different floors and a base station 30w is
[o#Rstalled-on the same floor as

On the other hand, when a registration position Pv and the current position
are located on different floors and a base station 30w is installed on the same floor as
either the registration position Pv or the current position, it is predicted that D{30w,
Pv) 1s larger than D(30y, Px). This is because, since the base station 30w is
installed on a different floor from the registration position Pv or the current position,
an estimated distance between the registration position Pv and the base station 30w,
or an estimated distance between the current position and the base station 30w
becomes larger.

[6088]

From this point of view, the floor estimation portion 236 has a function as a
selection portion that selects D(30imin, Pjmin) that has the smallest value among
D(30i, Pj) obtained by the distance evaluation portion 234. Then, the floor

estimation portion 236 estimates that the floor information registered at Pjmin is the
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either the registration position Pv or the current position, it is
predicted that D(30w, Pv) is larger than D(30y, Px). This is
because, since the base station 30w is installed on a different
floor from the registration positiokgv or the current position, 25 an
estimated distance between the registration position Pv and the
cubasersiationS0We0r an estimated distance between the current
(ﬁﬁosition and the base station 30w becomes larger. [0088] From
point of view, the floor estimation portion 236 has a function
as a Bhseleetithfdortidn thairselestsiby3pimicsy Piainditaat basoD, P1)
he smallest,value among D(30i, Ph).obtained by the distance
b R e I8 B D roen. e
flossgrfigtetthartive Addeihferiviatiorieeisteretioat Pimimasomhis 28h floor”

th&usrentdloar infarpalian. 083kMors.sRecficaliithefl@hosition P5 on
_estimation partion 236 selects D(3H%%£h) 229m) that has the
08 Al LA (38T 1) SROWRIR 1G5 1 oM e b5 present
enfledmestinationrparfion 286restinmatesithadtthetediwehhffdorccuracy.
{Oéﬁfﬁrmation is "4th floor" that is registered at the position PI. Here,

the current position is the position P5 on the 4th floor, Therefore,

it can'bdceotifirrrat gutiaie cofrdiify PetHEpressErti@mmsEimant, will be
detbeveursemhfiean infRrmatian can be estimatpd WithhighaseWaen 216

0090] 10 Hereé the configuratjon of the “poiition estjmﬁtkﬁn erver
o0 Wil hE* desctbe %%%a‘.ﬁo\‘?vit’%%"rfléfet? nCe TS Eide3 Wherufae posiion
infoomtmmisatienaqpariiciv 2188 reteives thegasifemiefitrindoom atiderting the

a0 U WrsleRR tepnalddhe positions dnfopnation. eelinaliofgion

portion 238 estimates the position information indicating the
eyt AAH BN AT tHBSviRSESERsRinal I aish elsripie, e the
cop@aitiRabh pstinalon-potenR38tsestiieMeasEement in the storage
information received by the communication portion 216 and the
P O S SHon IR i e S e B B dane
widshirtesiansurtentdsesition i@lofithe wireless terminal 40 in
[o@agordance with Expressions 3 to 5 described below. [0091] 20

[Expression 3]
{Expression 3]

1
O=--% (Wi-Ai)
WS {(Expression 3)

[Expression 4]

1
M= 6o
(301) (Expression 4)
[Expression 5]
- (Expression 5)

[0092]
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0=-' E (Wi - Ai) (Expression 3) [Expression 4] 1 Wi= d(30i)
(Expression 4) 25 [Expression 5] W = In (Expression 5) [0092]
30 In Expression 3, Ai indicates position information of an i-th
base station registered in the storgge portion 224. Therefore,
when the position information is shown by the latitude and

|0ng?tﬁg@xE>éE’§i%ﬁS§9'}&?’ ﬂ@%@é §§Q§fﬁ§%l¥n%$ﬁ%iamtﬁ% @a@g station
longitude. Further, as shown in Expression 4, Wi is a weighting

regiig e BooHIRPRE Baset onIHE S TATEd i Seiiin dpsgmation is
shbetvgehcthe mdeeles sotghmirab4prasids the bask:staient3Ri ivthidatitude

[ imated from signal intensity. Further, W.is a sum , of i .
o e i iy o
obfymekigho, tho sitisriirfdirrte d 8P itHe hase Satidisiovhbmaminapto and

th&3Q)staRmatlissignificanthyredleciad QnAnachurent Basition0ioh sum
the wireless terminal 40. (]gn the other hand, position information

of YIRBIBE L NRASTRANE B =PSB T2 Rirge has a small influence on

[0&B&] current position O of the wireless terminal 40. The position
e S ) S LI
d(HboiesmalcosunNistetrde Bepsdinsrisstmistbririetion of the wireless
terirRless teoninal 4thés Rtdliptitedhtoithamethodithat useSthgon whose
d(%goi\g ;{%%Sﬁ:ré%eg%%ﬁ(?r ;ﬁé%]%?%i g {:ug%?‘énéﬁé:%fg)%eg %g t |t|oq Oif yg ?erminal
ase station that'’s a S ignal With'thé
40highesposigeratintexisityraniond ¥lgaalsrecdiyedtinyath érovinetessposition
O B?@HH %e%&%ﬁ%l%%tg‘?%ﬁgg Expression 3 described above.
[0094]

Note that a position estimation method of the wireless terminal 40 is not
limited to the method that uses the above-described Expression 3.  For example, the
position of the base station that is a transmission source of a signal with the highest
signal intensity among signals received by the wireless terminal 40 may be estimated
as the position of the wireless terminal 40. Alternatively, a position that is the
center of the base stations that are transmission sources of signals with a signal
intensity equal to or more than a predetermined threshold value that are received by
the wireless terminal 40 may be estimated as the position of the wireless terminal 40,
[0095]

The floor information estimnated by the floor estimation portion 236 in the
above-described manner, and the position information estimated by the position
estimation portion 238 are notified from the communication portion 216 to the
wireless terminal 40.  Then, for example, the display screen generation portion 424
of the wireless terminal 40 generates a display screen based on the floor information
and the position information notified from the position estimation server 20. By
doing this, it possible to supply information that corresponds to the floor information

and the position information to the user of the wireless terminal 40.
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20 as the position of the wireless terminal 40. Alternatively, a
position that is the center of the base stations that are
transmission sources of signals with a signal intensity equal to or
more than a predetermined thresgsgld value that are received by
the wireless terminal 40 may be estimated as the position of the
wikeless terminal 40. [0095] 25 The floor information estimated by
[0WIEF e . . :
the floor estimation portion 236 in the above-described manner,
and the’Bosititin infoatisn SSHHETEG By tHEBREIAEN Testintdtdly  the
coppiition 238 preinotifie thilodesthecematoniDatidbpostignRLetenthgon is
ireless terminal 40. Then, for example, display screen ..
i S LS, 28 R0 RASEE R g, posion
infgisprtgnsefdenbissseidtion the Hlosrirfornvation SDtrdstheipesiddiom the
mdaiQrmationRatifigshitnmthe RasitionestimationsemaRRidYss. na
. doing this, it possible to supply information that corresponds to the
*Hoor iRt Hatior e%nﬂlihéeéb%’i%??irfi%ﬂ’fﬁ%tidﬂ%&’%ﬁ‘éoasé‘?cc‘if"ﬁ?e by the
cowirel@ssiter pminandl.c3hc QR 6] iNetetttiat, IWhemthedmdas urémenton is
' jan recej b jcati jon 216 includes a...
A A e e R e e
iniumpsion bty B AEPotiEh PO IS fgisey hiithés sedmiepdgTom the
regif@inoatienuefthgdsastostatian: Bodie CikanlpesitanBiiabistion 238,

estimated frgm the measurement information by the position
Wi PR S o BB T A-SAAe T hergge
porggistrafiomaouest ihfolmmationtreceiVedidbyitheraooarmmdnicationposition
es{?ﬁﬁﬂ%ﬂ 218.ingludes a bas_e station ID whose po_sition information

IS _unknown, the base station management portion 220 may
[0P&gister, as the position 10 information of the base station ID, the

curreqtfpasiioax@thakis estimated from the registration request

infor atit%n ggothe (Positi(%n information estimatipayn%?rtion

38.
With the abdve- 'es%sf?ggdegonaﬁlgﬁ}r“aiﬁlgﬁ itis possibie to MERR the floor

esamtoinatiedlhp dharcdthe rositigniaiornbasicnoof treevshsecstBtidN. Pj)
obainthatsynaiained e PRsHON - e8UIMAHAR SEHED 20t Snvention is

0097] (Modified examples) In the above description, an exampﬁlg
nojsiaR bt PRI thé oo eRlintBRio T PRt H bS8 Perferifts? 34 may
caftobce stimationdasedion thieesahfe of BY{3RLA))distance included in the

measurement information, and estimated distances which are associated with the
same base station ID among the pieces of base station information retrieved by the
retrieval portion 232 and which are also associated with the same fioor information.
Then, the floor estimation portion 236 may seclect floor information by extraciing a
minimum vaiue from among D(301, Pj) obtained by the distance evaluation portion
234, or from among average values,
[0098]

For example, in Fig. 8, there are a plurality of estimated distances {10m,
13m) that are associated with the same base station [ID “30D” and with the same
floor information “4th floor”. Here, if the estimated distance between the current

position and the base station 30D that is obtained from the measurement information
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obtained by the distance evaluation portion 234. However, the
present invention is 20 not limited to this example. For example,
the distance evaluation portion 234 may calculate an average of
sum values of an estimated distance included in the
measurement information, and e ated distances which are

is 35sqciated with.the, SA0E Base s Btom IR AMond.he.plecssOfr 30.5 m

base station information retrieved by the retrieval portion 232 and
Iy EPERETATS P uSotiatE Mt hé $8md Fbor tidrmation. 25
[0099gn, the floor estimation portion 236 may select floor information
by extgacting,2 minimum.value from amend pI30i. P, obiained by,
the distance evaluation portion %ﬁ, or from ambng av%rag%mum vatue
anyig dA3{0088] Firiescainpls idiftiged cthbretiareparphw ARY: of among the
avesiimaled distaness (L8Mci0pbain) hat aeasaaciied With. & n «4tm

same base station ID "30D" and with the same floor information
floofi R SPIsRPRIS e SSHMARSNSATE BEaN tht! i fherplculation
of gasiiengndlilke base station 30D that is obtained from the
[Omgrsurement information 32 is 19 in, the distance evaluation

portion 234 calculates an average value of 30.5 in thatis

repreSéiftethdyithecelesrabso i) «e8 H 19y 7eRufobe9] station

inf¥¥handhesakevendascrhed-aueraaevaligs30ha-inis 1he miNm®Rse 1o
re%alu 5 amon&?ﬁgSOi, Pj),obtained by the distance evaluation

J5FitH S5 afRSTg e “Hoera g8 AUBRARR FBGFEEtMatse station
injoortion? 36iselectsdhecflooy nfdrmatiomidon. floor" that
[0 f8Y esponds to the estimated distances (10m, 13m) used in the
calculation of the average value. [0100] 10 With the
above desErifEd LoatiuratbRIBYRPTH et GAe JUabARE staflgition as a

pribfiesrpatienis.assidentaly registarestitthp Staragenroriiome 2dniber of
IS ‘o%sigle to_reduce the degree of adverse effects on floor
Hiad ot

PiEStimation catsed By The DAL oA irormiadBh, ARG rsedtien 1

begwourdoyof floarastimadion .flg@d_zoilx}”omﬁaﬁmtmelm@ﬁ rstanpéorit}f by the
ﬂo%}’%ﬁﬁ%%lp‘a{)ﬁ{?&%%.m%PQ;Yﬁn?JlQ;’%9%89 MEPWP'}%WS of the same

propeSS|n? portion that performs processing such that, as the
1

floqt IS8 Pt B the diitbensBrinRsim At AnadRobratservitiect, the
didlagcsameunasepstationiDmay treat, as d(30i, Pj}, a distance that is shorter than

the estimated distance associated with the corresponding floor information.
[0102]

[3] Operation of position estimation system according to present
embodiment

The functions of the position estimation system | according to the present
embodiment are deseribed above with reference to Fig. 3 to Fig. 11, Next, an
operation of the position estimation system 1 according to the present embodiment
will be described with reference to Fig. 12 and Fig. 13,
[0103]

Fig. 12 is a sequence diagram showing an operation flow of the position

estimation system 1 according to the present embodiment. As shown in Fig. 12,



10

15

20

30

becomes larger, the corresponding floor information is selected
with priority by the floor estimation portion 236. For example, as
the number of pieces of the same 20 floor information associated
with the same base station ID becgmes larger, the distance
evaluation portion 234 may treat,%f’s d(30i, Pj), a distance that is

ﬁé!]O[H@fﬁ@%éﬂ%&%ﬁﬁ?&ﬁ%%@qﬁeﬁﬁé&%b&%i _TM@}Q performs signal

. corresponding floor information. [0102] [3] Operation of position
INERHR SR L5 Bteth MR SFEIHY fPpreéentiddishiBoliaer 15392), and the
ustngtions ofithelTnsition estiloafigTsysien taceatlingdedh®y operating
mPresent em g)dli%grz(%%g described above with reference to Fig. 3
o}llﬁg. 1P e‘x}, an per;ition of the position estimation system 1
[0H¢dording to the present embodiment will be described with

referengeiadsih L 2RNdFrigadoh %QJ%%B%%&Q 43@ 8 ASGHAHRECR rminal

diagram_showing an operation flow of the position estimation .
gy BOHT A (R RGP 1 e PradBReeriB odmieHE AL BB RS Snrigmation
thdk 2p Bddirsicdhecmaasnfemanipeitibas42Odfiawiiglassterminalcquired

40A, rfqrms signal . intensity measurement on a certain floor of.a
R R R R N S
infpraiégt imRIfmticheregtst@ioh) scridurbyheperatingighiéon portion 216
reQPRIAIOR PREIGMARI? (23041 SO SolloMing RIS stheon  information

regFi'stration request portion 436 of the wireless terminal 40A
MPE

RSTS, R8T poditiSh SGimatbms&HIBIPoeY regishatioripsefipst the
ménpfarmationnthatieludes theadure méntrinfonmatiofesuchiasregistration

re 003 DI, TRfQOAan. a6ayed B SIRALAIENE Ye sigrace portion
measurement or estiniate Istance information, and floor 10

22hte thedtish Sipor ByameatieerY3306). When the communication
fopetion 216 receives the registration request information, the base

statioH igfg{rm%jorg mgn%%eme%rslt orti?n 220 ogghe Eositi_%r[] erminal
estimation Server 20°55 0% e tha e REEmant ShibrfEte termin
40witrethenflosigivfonmration inclededdnt the registiatibroredubstbuilding or
sulMQrnadion and segisiers the@ssogipled IRRIMANRINING information
storage portion 15 224 as the base station information (5308).
regwﬁge@-ﬁn screen by operating the operation portion 432 (8314).
[0106]

Next, the registration request portion 436 of the wireless terminal 40B
transmits, to the position estimation server 20, registration request information that
includes measurement information, such as signal intensity information acquired by
signal intensity measurement or estimated distance information, and floor
information input by the user (8316). When the communication portion 216
receives the registration request information, the base station information
management portion 220 of the position estimation server 40 associates the
measurernent information with the floor information included in the registration
request information, and registers the associated information in the storage portion

224 as the base station information (S318). In this manner, the base station

information including the floor information is accumulated in the storage portion 224
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In a similar manner, the measurement portion 420 of a wireless
terminal 40B performs signal intensity measurement on a certain
floor of the building or structure (5312), and a user inputs a
current floor on the floor information 20 registration screen by
operating the operation portion 433 (5314). [0106] Next, the
of GO ISIHIANERAUGSE RQHLPRA36 of the wireless terminal 40B
transmits, to the position estimation server 20, registration request
[0}fGrmation that includes measurement information, such as
signalAntemsity irfermationeacguiried My 25 sighakintensityl 40F performs
bagpriisvR 56 etEivemdndayistragion reguediinformiatich theadsage the
mSaioRAformatan. Manraement %rtm%%emg POSYent 1o the

estimation server 40 associates the measurement information
POitAtHE HBRR IRfSFREtGH ivcTaded iniie rEistratiBAas gy etion 216
redafarmationsandregisifsdhecassocipdaddnfenmaltion kthe 20 estimates
pog}%g%%’ rolrgoo% a%% g‘g‘rtgl Obgggmsltgtt iﬁ}@ inzgrofgs]satt '%Qfgg]?’}(ﬁ) 'k!gségign the

manner, the base station information inc u§|ng the ficor
mepTBITHRIb M Sractumendtty rrihetstoragéopontion BRBISHddntHe storage
poR@sition estimatianserer2010401 Afiseibatrhemeasyyegment
Ofﬂortion 420 of a wireless terminal 40F performs signal intensity
[ %surement of the wireless signal transmitted from the

surrouiigling) issaldase dtatign 80:£S3R) | @ndotheinfdrmatioprocessing that
i ACARloR RRtiRN:A40 dansS. (g measiement IRIMAYOR . ey

acquired by the signal intensity measurement to the position
theeHiTRNUAEEARITDDN (SD28Ye KR avF tHe SBPRMNNIERIR Femidke 2o less
terkBGRIVES ths4measurempaiinioniation thePesitioRLstimalioNformation

ini:e(rivert%o,{t;—.\stimtattes go ittiogl information and floor infqrﬁfatjont,of "
16 i e S toritiRAr 4R BREUBi B 16 HigsLGraHformation. from

thérsformgationiamd2thes base station information registered in the
[osiefage portion 224 (S326), and transmits them to the wireless
terminal 40F (S328). [0108] Fig. 13 is a flow chart showinga
detailéd' o8 datirdstiBrpROCRESiPR I8 petoTBa By thie distance
bepasitich: esgigmation pesvien 20 iAsbehownidh higrkdibishavRarutbed by
th%ﬂ}g’[lsi:eoﬁa né?)mcgt%g Qﬁ%tl‘{ 1Q czujﬁaer';te%fe;}\éﬁﬁgs nge?na’x%yaﬁeiﬂ%rgft C'.,';}IQJ at?otzlz? leing
rom the wireless
the method described in “[2-3] Estimation of floor information”, for example (S346).
More specifically, the distance evaluation portion 234 calculates D(30i, Pj) in
accordance with Expression 2. Then, the floor estimation portion 236 selects floor
information based on an evaluation result by the distance evaluation portion 234
(S348).
[0110]
Further, the distance estimation portion 238 estimates the position
information indicating the latitude and longitude of the wireless terminal 40 in

accordance with, for example, Expression 3, using the measurement information

received by the communication portion 216 and the base station information



10

15

20

25

30

terminal 40 (S342), the retrieval portion 232 retrieves base station
information including the base station ID that is contained in the
measurement information, from the storage portion 224 (S344).
[0109] 20 After that, the distance_ evaluation portion 234 evaluates
the distance between the registrégon position of the base station

redifierratipnrhatdspetriguesh by>4he telieval Postion 2328 8o 216

current wireless terminal 40 by calculation, using the method
TR R @fﬁ?@?lzéﬁfmﬁﬁbﬁeéﬁh%@ﬁwaﬁﬂ%m ForRhBlethe floor
esti346). pidre: SprCifichlie thestlistanceevalvatianRastiony28% position
. calculates . D(30i, Pj) in 2 tdance with Expression 2. Then,
Tihe' #6%%8%#%&?% ng(}%g?ﬁggggagglects floor information based on
[0HA Jevaluation result by the distance evaluation portion 234

(S348) [6d4Q)drther, the distance estimation portion 238

estimates the position 30 information indicating the latitude and |

|ongitéaed8%cfﬁ%%ﬁ 188 FETPRTHE 40 RS RCESTiaTRR i fotthe position
estxaoplegiFopre ssinndpusing dhenmeasuferment infonmetianterminal 40,

Y% ' lcatio i 6 the base station .

T B e P e ot in
the gispkrshitcation ptired Srobepa&iias sy tesie suhim sty gorage
pofhenfoor infaenpatianestimated kythefloor: aslimation,RarHeRiR 36t the

dth ition. informatiop. estimated by the pgsition informatjon .
oo HHAT R BER S48 (S05) 5 (G114) FRTCBTeHGIGH G o0 1o Which

thed ﬁseribddraifaﬁve‘,iadic@ﬁdgﬁglm mb@emigmibmpﬁmmntpﬁamrement has
beRPSHAR REtINANON.Sever 2Q &an accurately.estimate e floar ofy e

the wireless terminal 40, based on the measurement information
Me4RHEIRSRL B e rgArhibASTF TR Sulird rhE b s1gnth dfidRe ggeasurement.
ThtgemivalidOppadthenasasiativreiptermationcagistieragimthgoor of the

.storage portion. 224 of the position estimation server 20. It should . .
RS N e ARt T R alo T dodth eion
infotovaitpe. polrtion 2244 e imeris esimw bieknt el oguiifiorardiionng each

of tCICRING DAk WhereSignal iensity eRSWAe Mas. (RG] cach

performed in advance by a given wireless terminal 40 is i
of g?s%%ﬁ%?éﬁl%w?he Moréover, the present embodiment is also advantageous in

that there is no need to provide the wireless terminal 40 with a special sensor for
floor estimation.
[0112]

The preferred embodiments of the present invention have been described
above with reference to the accompanying drawings, whilst the present invention is
not limited to the above examples, of course. A person skilled in the art may find
various alternations and modifications within the scope of the appended claims, and
it should be understood that they will naturally come under the technical scope of the
present invention.

[0113]
For example, in the above-described embodiment, an example is described

in which a plurality of estimated positions that are associated with the same base
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15 measurement information that was acquired by the signal
intensity measurement. Therefore, the present embodiment is
especially effective in that the floor of the wireless terminal 40 can
be accurately estimated in additi%rg to the position information,
while eliminating the troublesome Operation of visually confirming

su@Behrhie hasenstations: 30 madvanse and reoistedngdhe.hass 204,
station information of each 20 of the base stations 30. Moreover,

HREVShe e REFRBOAIRYERESE dis@YavaniEhesuldin TFaPtifere 18 nanother
entedintorprividesthetmiise | aégbtesthinah 4t yeitiva special ZENsorfehuse a
r.estimation,J0112] The preferred iments of t resen
e e e e NS g B e
shetesd rap B HrtaitRgs IwHiks ese preseathvertien §s thothaiteigtion
mi@agéﬁ;@f@%ﬁlﬁmlﬁéy Q{%&g@@@ J?‘mgﬁwi @_kri]{_iﬁdr;]ﬁgethea@éﬁ ﬁ?ﬁ‘aoc’,
Ind varjous alternations an ifications within the scope of the
e B R e, AP o B 5 B SGRFHTAR theghifer Sxarmple
Almmmaﬂw,cmheluﬂdeﬁrﬂmw@bmioél mopese_f $hﬁ'opréﬁeﬁﬁﬁm7”emﬁienﬁoor
inRGLESHRT 8xamPplgq e ahoverdgselibed-empediment, a8, veen

exar%EIe is described in which a plurality of estimated positions™
Tl et S S WP TR AT 48R 36 PSTHABAID MMM Eegister the
infeanadloor iIfymationaam e3mt indhestaragenpaitian 484loor”, and the

How%chr the gsent invention is not limited to this example. As
estlmateh istance Kg M o .
another "embodiment, the base station information management

[0Pdition 220 may cause a certain base station ID and certain floor

informafian. topg asgaciated ANy WihHe aShartestetimalRtribed in

distance. In the example shown in Fig. 8, the base station . .
WiiTAn e it BURTBIEEI0 Fhay i HRRAE (R FBYREARB ST thignphdatensity
infotatinind " 30 Gsrirthe dl dostdnfornmationddice flog " Fapdsthan 1. However,

estimated distance "28.m", for example. Alternatively, when the
thei rﬁreser& inven not i 1’tec9 tol Sﬁ% g 1 Yhe Woic%. trhﬁ Zﬁﬁesent

9t le.” i O
ormation o ?fjegbasg station @Y,ﬂ e f|QOI’ Intformation
nffoen emidtrslostiviacee: distarnee2d meiviesdirersiyntibans poquired by

sigiegistered, thehass.gtation information management portion 220
may not register the information of the base station ID "30C", the

[%%6ér information "4th floor", and the estimated distance "28 m"
[0114furthermore, each step of the processing performed by the position

estimation system 1 or the position estimation server 20 in this specification does not
have to be performed in time series in ling with the order detailed in the sequence
diagram or the flow chart. For example, each step of the processing performed by
the position estimation system 1 or the position estimation server 20 may include
processing that is performed in parallel or individually (for example, parallel
processing or object oriented processing).

[0116]

Note that. a computer program can also be created that causes hardware
such as the CPU 201, the ROM, 202 and the RAM 203 that are built-in 1o the

position estimation server 20 and the portable terminal 40 to perform functions that



Further, in the above-described embodiment, an example is

described in 15 which the floor information is estimated by

converting the signal intensity information to an estimated

distance in accordance with Exprg:,?sion 1. However, the present

invention is not limited to this example. In other words, the present
xdgention sen e achieved.yising aparamater ol agiven, dmension .,

that is acqwrea y signal intensity measurement. E(\ﬁi[{)ﬁi
seirgrthlepmbtes eashbsteproithelfrodasting perdorgnedeiyuthéhat siores the
coRBILPR:SRHMAURD SYNRINL AithePASTHOn ASUAICRSANGE @by the

in this specification does not have to be performed in time series
fupgtime \hier thdiasEae, Bt et mstRs BEguBh Sardivatsr aniesiethy frevgesses
cafbarkdiosexampi®agach step of the processing performed by 25

the position estimation system | or the position estimation server

20 may include processing that is performed in parallel or

individually (for example, parallel processing or object oriented

processing). [0116] Note that, a computer program can also be

created that causes hardware 30 such as the CPU 201, the ROM,

202 and the RAM 203 that are built-in to the position estimation

server 20 and the portable terminal 40 to perform functions that 37

are the same as each structural element of the above-described

position estimation server 20 and the portable terminal 40.

Further, a storage medium that stores the computer program is

also provided. Moreover, if each function block shown by the

functional block diagram in Fig. 3 is structured by hardware, a

series of processes 5 can be realized by hardware. 38 CLAIMS

Claim 1 An information processing device comprising: a storage

portion that associates and stores section information indicating 5

one section of a building structure, first measurement information

acquired by signal intensity measurement of a wireless signal

transmitted from a surrounding base station in a wireless terminal

existing in the one section, and base station
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identification information that identifies the base station; a

receiving portion that receives, from a given wireless terminal, at

least one 10 piece of second measurement information acquired

by signal intensity measurement %f a wireless signal in the given

wireless terminal, and at least oné piece of base station

identification information that ir&gri t S @ base station of a

transmission source of the wiréless sSignal received by the given
Clgwireless terminal and that is associated with each of the at least

one pigee A SGENGMEARH BNEALIHRAton: 15 a retrieval

portion that retrieves, from the storage portion, at least one piece

of first MeASErRATEM IMbRTIAEGIHTIaEiS assoridiar Witvadogtindicating
onleashionemiecs Ghpasersiation identificationintarmationecsividignal
. by the receiving portion; a selection portion that selects section
RS RET AT S50 HEEHWItRCDrEBT i dt foms o padig base
stefiicgt Measuraaient infaimationsibased artheat Jeast, 28naneapieGeition
aglgecendmeaswrement jofermation receiyed by the receiving

portion and the at feast one piece OP?IFS% measurement information

retrieveccby itteepretievhit podions; fnd a gaersmitting pontioal thideast one
piéé@ra§@yéén&%&%&%&wmﬁﬁmm%ﬁw% SEEHORNAMALR emen:

selected by the selection portion. 25 Claim 2 The mformaﬁon
of grdedeing gelide BecBrahy s esairrpiTutaed ebiapTising piggs of base
sta@valuadiem Reionibat aual URe Siaicaeq UISKIQR PRSIIORS a transmission

relatignship . between the at least one piece of first measurement _
SOfEiS o AT EEESEBAE 30 Hb & 67 SLEBRE irBALH b e i

asspdarpdation o @hsdediontheableastend piaoe! aidirstemeasurement;
information retrieved hy the retrieval partion, and on second 39 .
moa o I b RIS LoLh UG Sa PG A g pecs

of Srativndtenifichitibrinfornizti onessotitedméh shond gt crcafifirs ! base

sameasuementinfermation..among ihe.at.least op&igce of

second measurement information received by the receiving .
portichSHATERSIM R BB o Bt s drferIpaEeRab s apsociated with
on€valationressiit: by-the (SievaldationRartian:seeHeNHHREAr st N least

associa}ed Witcl'l first measurement . information that forms a pair,
second measurgme t-ir\%]ﬁ% tf?&rf%cﬁé‘ﬁ'%q t\‘tﬁeereg%xdfmgiﬂgxﬁjon and

OIS Setolid R ASHTERTET iR
thepasitian rekatership Detweenthefirstmieasukemeniciddimationcirieval

poffd. &
a transmitting portion that transmits, to the given wireless terminal, the

section information selected by the selection portion.

Claim 2
The information processing device according to claim 1, further comprising:
an evaluation portion that evaluates an acquisition pesition refationship
between the at least one piece of first measurement information and the at least one
piece of second measurement information, based on the at least one piece of first

measurement information retrieved by the retrieval portion, and on second
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second measurement information is relatively good. 10 Claim 3

The information processing device according to claim 2, wherein,

for each of the at least one piece of first measurement information

retrieved by the retrieval portion, Elae evaluation portion calculates,

based on the first measurement information, a first distance
mBSHeen Anacauisiion position PLING fISLAZ MERSULEMENtscniicaton

information and a base station corresponding to the first
infyraztorern &t alifeshraranewieé dein tiorseagheof ihemtdéastioneag the at
leRIGHR PlSLEPRLINEARLEMGDL: Informatiandesalyed iy p@@eivin%portion,

e

receiving portion, the evaluation portion calculates, based on t
secortd AieadhfevieritanrTiatiorcd sdesit s Ard ERpde Ay the
evallAGAUISHABDOSHaBOT thie:5eeeRd MersHEEMeRLINRIM AR rement
._and a base sfation corresponding to the second measurement .
n ﬁ‘ﬁé’?ﬁﬁ’a&ig}?} v{ﬂﬁ@rseﬁq%‘é R B%?ﬁ%??’&&&s*%%"ﬂ?&?&i§?§h&%ﬁi the
acaqneitihe sedcondrelistanty thatare talttlatechbasaenomfbhertfitieh and the
seeeswement information, andithe. seegnd measurement
information that are associated with the same base station 25
identification information, and wherein the selection portion selects
cisgeton information that corresponds to the first distance that has
a minimum sum value when the second distance obtained by the
evaluafib HPERBITIPRIGEiRaLats 28 Eiamios e Information
procegsing:dqyiceacsongling tatiainhac4Q r\Wheraiswhemigormation
retrieval portion retrieves a pluraljty of pieces of first measurement
SRR SEATD PREGORIE R LSRR EASQATimaes on o e
médentificatiofprinitrmatifstabiddihe sawmesectionuiniosmatiimriethe first
m(%\éﬁl&%%qrﬁg&%ggo(ﬁc%qg Htg%élgagc\ﬁ? E%%@sé%‘d%gfté lﬁ@ %‘{%ltuﬁ%%emem
the first distances and the second distance calctlated 5 based on
infgrergigrality of pieces of first measurement information associated
with the.samehaseptagiomidentificatigneinfarmationapghthReasurement
~ same section information and on the second measurement
AN 67T A Roh R8I Mis RATB AT SPoT SRS B8R RYn calculates,
baidfornatiensteahCorrespandstdnpirtenofthedirsd nigasutetenen an
info.rmation.%hat i (;Egéngute% bIX the evaILgati

acquisHion position o econd reasuremen 111?(5]rmation and a base station
corresponding to the second measurement information,

wherein the evaluation portion adds the first distance and the second
distance that are calculated based on the first measurement information and the
second measurement information that are associated with the same base station
identification information, and

wherein the selection portion selects section information that corresponds to

the first distance that has a minimum sum value when the second distance obtained

by the evaluation portion is added thereto.

Claim 4

The information processing device according to claim 3,
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10 portion and that has a smallest average value or a smallest
sum value. Claim 5 The information processing device according
to any one of claims 1 to 4, further comprising: 15 a priority
processing portion that performs %ocessing such that, as the
number of pieces of section information associated with the same
base station identification information is.larger, the sectian.
iorm s LThc e SR G by e S EH o oResty of e

m@kainmeriiplogramnttat emusesricomputee tenfarhetiostaionadentification

im:‘&ﬁ?é%{%gaﬁé? iiign fhat Jé’c%%lY%%foH{?éHo%,%’@@\}éﬁﬁ‘éﬁ%ﬁsp@[m“@dm%&es an

y

east one piece of second measurement information acquired
aveiagral e ASTY Inadss renfsn s iiisresydsipmurcndrbsgivescalculated
baWeHRIe SR tRRING! o ApRAL BaskPRRRIBGRAT RASEndRBal®Biated with the
identification information thgt indicates a base station ofa
Sa%ﬁ&?ﬁ RAIR B R PR R RS PR R BT By TR E g and on
thaviceles srierminatanddhatisnassbdciated with each of the at least

one pigce.of secondmeasrement information, a retrieval portion, .,

that, from a storage medium that associates an s%ores section
a informatibn inslicatigronensaetiomasioa thatdingostrrstdréy fihst evaluation
poPISASHIGRMEMN: A RIRMNAton acayired, Ry, sigealipiensty

measurement of a wireless signal transmitted from a surrounding

base station in a wireless terminal existing in the one 41 section,
Claidsbase station identification information that identifies the base
Stati?ﬁl ret%:ieves at least ane piece of firat measurementf _ _
informafioA RRFIORIEBSEIEE WAt SIS G ORSce! Sfpmsd t© +
fustatiomigesitification information received by the receiving portion;

5 a selection partion that selects section information that.i

oG el Inau, iy e
nuiRisrneativ pcd sk dcorpthéndniaaiseroreopieled ofifedondame base station
iddneaskrementinfermation feqgived Ry e reeaiving Rettion And priority

the at least one piece of first measurement information retrieve

by BletrFEERAH Bortion; and 10 a transmitting portion that
transmits, to the given wireless terminal, the section information
Clgi?rllef)Cted by the selection portion.

A program that causes a computer to function as:

a receiving portion that receives, from a given wireless ferminal, at least one
piece of second measurement information acquired by signal intensity measurement
of a wireless signal in the given wireless terminal, and at least one piece of base
station identification information that indicates a base station of a transmission
source of the wireiess signal received by the given wireless terminal and that is
associated with each of the at least one piece of second measurement information;

a retrieval portion that, from a storage medium that associates and stores
section information indicating one section of a building structure, first measurement
information acquired by signal infensity measurement of a wireless signal

transmitied from a surrounding base station in a wireless terminal existing in the one
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Claim 7 An information processing method, comprising the steps
of: 15 receiving, from a given wireless terminal, at least one piece
of second measurement information acquired by signal intensity
measurement of a wireless signg|.in the given wireless terminal,
and at least one piece of base station identification information
sc{fiah indieaies a.hazesiation of & iBNSMISSIAN SAUIER AT {1ace sarion,
wireless signal receive by the given Wwireless terminal and that is
retasseictisasivitly Beceadhitt theasirieeast oplerpiedencheesongbciated with

mdngaguremeniinformation;ratievingfoma sterade:medivm thaty the

associates and stores section information indicating one section =
e ASRRIIKY structure, first measurement information acquired by
signahintposHY pIeasUERMentat asuimlessaignah wansMittediframyith
a surroun ing base‘stati]plp in a wireless telfrfminal_exiﬁgling in the _
o %6 B8 LD PR Balk SAMBT HEHHE A TRYSAmtToh tRdEe at least
onidpatifies therblaseastatiomtabiteastioneqiscd of fitstemaasiy eonémt and
nd"PINGNoN. hatis gsaapiated with. 108,84 I6ast, Ofle RIRGE Of S8 ieval
station identification information received in the receiving step;
pog&lBcHity section information that is associated with one of the at

least pnenRigeseffirsbmeasurement informaline, Resadondhe:al the
least one piece of second 30 measurement information received

SeTHAhE RIEAI NG SRS ARy e HeTEaR POME biece of first
measurement information retrieved in the retrieving step; and 42
thﬁan;mitting, to the given wireless terminal, the section information
$8lected in the selecting step. Claim 8 5 An information
processingosystem wompiigingetladviretessierthinatpacliiding a
wirelgss.signalisgely g aouion el iagelyes 81 CIRSS HANAT second
transmitted from a base station, a measurement portionthat
MAGEHBPY STIPANTREENATEAISE A8U FEREN TR EY theairetess sighatircless

sigiggeiveddythe Wiiglpss signalrecelying RAtioReap@Nof base station
infgrmation transmitting portion that transmits at least one piece

A SR R B HEh AR A et iFeRf By fEdigifsy source of the
wiiBlensiynmeasuvemantief dhenwitelrss signaliperfoimed bydbaied with

eacgl] %? %rgtme%gtt (Bl%r;tjll%{;]é 0 s%ca(')gll %%gs(%l?e?n%h%(irelfggmation;

retrieving, from a storage medium that associates and stores section
information indicating one section of a building structure, first measurement
information acquired by signal intensity measurement of a wireless signal
transmitted from a surrounding base station in a wireless terminal existing in the one
section, and base station identification informasion that identifies the base staiion, at
least one piece of first measurement information that is associated with the at least
one piece of base station identification information received in the receiving step;

selecting section information that is associated with one of the at least one
piece of first measurement information, based on the at least one piece of second
measurement information received in the receiving step and the at least one piece of

first measurement information retrieved in the retrieving step; and
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base station identification information that indicates a base station
of a transmission 15 source of the wireless signal and that is
associated with each of the at least one piece of second
measurement information; and ar}énformation processing device
including a storage portion that asSociates and stores section

Inforr@laaylgrrﬁitlp dlct%t{gg 9@&%@%}9& ef aibéjll,l%gg Sc%ug E%Fﬂ"ﬂgggn selecied
measurement mformation acquired 20 %y S|gnaﬁ m‘fensﬁy

in the agaetngeinrof a wireless signal transmitted from a surrounding
base station in a given wireless terminal existing in the one
section, and base station identification information that identifies

Clgi Base station. a receiving portion that receives, from the

informatipoitansmitingspestionsl U@@@ig@[gwireless terminal, the

at least onie%lece of second measurement 25 information and the
i

at lealt OIS PSR BPLASE Y ion identification information, a

retrieval portiowikéissetijeves;crivmghe storage pedion, atleasts signal
i Q{gigé%%eo%f E[i{)%gerg%%%grement infqrmgtion_t_hat _is a_ssociate_d with

the at least one piece of base station identification information

received by th@pessiisgortion thasetelonion pertibmthaiiseleatgrement

of%?eca@_@i@:@i%ggx@tix‘%@em@é i ansegiated sié{?alﬂ{ié@egrﬁ%%m&egﬁ%ast
one piece of first measurement information, based on the at least

one piece of ¥eBRAPRICAIRRREHRSIOTRAIBN HeseniErblpepiene piece

of KRCeIingROrtiamdnfandiie aldeast PP IohiFstity measurement of
trieved by the retrieval portion, and a

nMmeagurement im;?rmagq{n qﬁ | ! a
SraAnSmItiig PATHon THat Hansitas i A JivEr lithieds tafhapapicce of

bathetseutiolinfomationsealatiediby itk selectiar pariian. S GlaismQsion

sofi b B GHIRHOR R A RY LI AR LB M HIE SRS M ice
Including a wireless signal receiving portion that receives a

of GpirendgsesiyramenOnfamstifttedfom a base station, a

measpemenkROrtiPnthah parierms signgl intensity measurement
of the wireless signal received by the wireless signal receiving

portion, an ifhGEFSRiIARTEIITEh SSCHEHINTBATRISH MMEHCatYormation

indd¥ing one section of a building structure, first measurement information acquired
by signal intensity measurement of a wireless signal transmitted from a surrounding
base station in a given wireless terminal existing in the one section, and base station
identification information that identifies the base station,

a receiving portion that receives, from the information transmitting
portion of the given wircless terminal, the at least one piece of second measurement
information and the at least one piece of base station identification information,

a retrieval portion that retrieves, from the storage portion, at least
one piece of first measurement information that is associated with the at least one
piece of base station identification information received by the receiving portion,

a selection portion that selects section information that is associated
with one of the at least one piece of first measurement information, based on the at

icast one piece of second measurement information received by the receiving portion
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section of a building structure is input by a user, and 15 an
information transmitting portion that transmits at least one piece
of second measurement information acquired by the signal
intensity measurement of the wir gess signal performed by the
measurement portion, and at least one piece of base station

anp%@g{ﬁg&gﬁ’%ﬁg%{%@&gp 11‘41 %teélgdrlg%%% f?i oasg%%)%ﬁ}!:?r?e% (}/ th r&trieval
transmission source of the wireless signal and that'is associate
poiteaeh of the at least one piece 20 of second measurement

information; %Q&AM&%@H% %Mﬁ&ﬂgsd&w&@ éﬂ%lﬁj qjﬂ&é’gs terminal,

receiving Fortio_n that receives, from the information transmitting
theycHs ST WRR RS ehRtink sHierbend a8t ghe piece of second
measurement information, the at least one piece of base station
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a measurement portion that performs signal intensity measurement
of the wireless signal recetved by the wireless signal receiving portion,

an input portion to which section information indicating one
section of a building structure is input by a user, and

an information transmitting portion that transmits at least one piece
of second measurement information acquired by the signal intensity measurement of
the wireless signal performed by the measurement portion, and at least one piece of
base station identification information that indicates a base station of a transmission
source of the wireless signal and that is associated with each of the at least one piece
of second measurement information; and

an information processing device including

a receiving portion that receives, from the information transmitting
portion of the wireless terminal, the at least one piece of second measurement
information, the at least one piece of base station identification information, and the
section information,

a storage portion, and

a recording portion that associates and records in the storage
portion each of the at least one piece of second measurement information, the at least
one piece of base station identification information associated with the second
measurement information, and the section information that are received by the

recetving portion.



