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Technical field
{0001]
The present invention relates to a location storage device, a
wireless terminal, a location storage system, a location registration

method, a location update method and a program.

Background art

[0002]
' Recénﬂy, a receiving device capable of receiving a wireless signal
transmitted from a satellite is mounted on a mobile body such as a car
or a mobile telephone. According to a Global Positioning System (GPS)
measurement, it is possible to estimate the location of a mobile body on
which such a receiving device is mounted. A location estimation
technology using such a receiving device is an important common basic
technology in various fields such as navigation, security, recreation, or
the like. However, the location estimation technology based on the GPS
measurement requires a long time for synchronization at the time of
activation, and also, the technology is difficult to use indoors or
underground where a wireless sighal from a sateliite does not reach.
{0003}

Further, a technology for a Personal Handyphone System (PHS)
to measure the signal strength of a signal transmitted from a base
station and to estimate the self location based on the measured signal

strength is disclosed in, for example, Patent Document 1. Specifically,
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base station in the wireless LANis also installed

i ndoors or underground, |ocation estimation indoors
or underground which has been difficult with the

| ocation estimati on technol ogy based on the GPS
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JP- A-2006-171012 Di sclosure of the invention
[Problens to be Sol ved by the I nvention] [0005]
Disclosure of the invention
[Problems to be Solved by the Invention]
[0005] |
However, the base stations in the wireless LAN are in many
cases installed by an unspecified large number of users. Accordingly,

it is difficult to register in the location estimation device in advance

© base station information of all the base stations in the wireless LAN.

Further, there is a possibility of addition or change in the installation
- location of the base station in the wireless LAN, and to manually
update the base station information in the location estimation device
every time there is the addition or the change is cumbersome.
[0006]

Embodiments of the present' invention provide a location

storage device, a wireless terminal, a location storage system, a

| location registration method, a location update method and a program
that are new and improved, and that are capable of automatically .
reflecting in the base station information the actual installation state
_of a base station.
[Means for Solving the Problems]
[0007]
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registered in the storage section from the base station identification



Wth such a configuration, the receiving section
receives the signal strength infoi illation in which
the signal strength of a signal received by the
wireless termnal fromthe base station or
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station that is registered in the storage
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the locétion of the base station judged as not registered as the estimated
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8 According to a second aspect of the

invention, there is provided a | ocation storage

devi ce characterized by conprising: a storage section

in which |ocation informati on of a base station that

perfornms wireless comuni cafion with a wireless

teimna' - and base station identification informtion
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ase station information judging section judges
[oodgt her or not the location information of the base
~ station registered in the storage section satisfies
the predeterm ned restriction condition which is
based on the di stance between the wireless term nal -
and the base station that is estimated fromthe
- signal strength information, and the updating section
updates the location informati on of the base station
that is judged by the base station information
judgi ng section as not satisfying the predeterm ned
restriction condition. Accordingly, the |ocation
storage device can automatically update the base
station information registered in the storage section
based on the operations of the base station
informati on 8a judging section and the updating
section. For exanple, even when the installation
| ocati on of the base station registered in the
storage section is changed, the |ocation storage
device can reflect in the base station information
registered in the storage section the |ocation of the
base station whose installation |ocation has been
changed without requiring nmanual processing. [0014]
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10 location informati on of the second base station

that are registered in the storage section and a

di stance that is a sum of the distance between the

wireless termnal and the first base station and the

di stance between the wirel @s termnal and the second
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section and a restriction condition judging section
rndnuahpmﬂgﬁﬁgunmat the restriction condition is not
satisfied when there is a difference between the

| tance calcul ated by the registration distance
Caloril, t &&H RGE sBetivR e thctud
Wi re eégs15 %nfé‘tn% ng eﬁggr ﬁ&% %de ét ation cide an

1nt@ﬁiba{mtﬁ@ti@aﬁathtancehe:a$¢@aaingtsmtgjrln dor reahwﬂaiﬁmg the
to the certain base station. [0018]
dlat@st:tr ikativennca disti asq siyion aedtd @ﬁCﬁﬁgl p@%@tw@@ that

e restriction condition i ot_-sa
PePETAEE G5 CONE BBy o PURor T RS GiaRBab @ on the
loca@foﬁqkﬁéhﬁatmie&tﬂh%rﬁﬂs‘i e r§t§f10hhaﬁm H"i@ sebShaMeBe station
between the wreless termnal and the certai n base
regit@iredrinedtd shirade asedngrart betisiagrdl distarogdding section

corresponding to the certain base station. Here,
fOl’cr'#ﬂadm slm 'élft Aittaiiee RAtcsRc G TR ERS ttﬁ’émﬁlﬁﬂe%@sﬁle first

' the [ e.s [

pat' T408, 0, B AT AL L, PO I ahased e

seddPehaddagtatibd e@dtt irandstihaitelin@réthstthac @idrfal _strength
rarely estinmated to be shorter than in reality. This

infosmbéioay sad areshecdonreadifionrjudging scorionfion jedgimal that
fromthe base station to the wireless termnal, the
signal strength often decreases nore than in theory
due to the signal passing through obstacles or being
reflected repeatedly, but it is rare that the
decrease of the signal strength is attenuated than in
theory or that the signal strength is increased. Wth
the restriction condition judging section perform ng
judgnment as descri bed above based on such situation,
the updating section can update the base station
information registered in the storage section that is
likely to be not reflecting the actual installation
state of the base station.



100191 - The updating section nmay update the

| ocation informati on of the base station registered

in the storage section so that the di stance between

the certain base station and the wireless termnal is

within the range of the distance between the | ocation
~indicated by the termnal |ocation information
"received by the receiving section and the | ocation-

i on,of t.he cer

" indicated by the |qcatioen jf :
end QS0 DAoLl 0CSLL0D Lok L LONLOF L, bl

betwiend il 28{stailed WeABuIRE] VY CHIRS Snted! B dRaktatidd -dilkeance
certain base station estinmated based on the-signa
calstitagitgy heectibor matd dhe t@920ke caiculatghebyeths vesignated
- .. section.may receive the signal strength information
-‘hﬁﬁn%%%d@wgﬁWG%BP"nore time points accunulated in the
[Odfy'g;el ess termnal. Wth such a configuration, for
exanpl e, when the wireless termnal is provided with
a défrebassirictiont kenfitim Judegingn seefier mpay gtidgg that the

tab f the hj st “t he ;si gnal tr L :
restr BPRapROrion FoRe STV BPoRoPS e SRS Prhe
- intePSRAkE A ES IARERR TanailhBRe (SeeHwh I & eRsigker thdatal the

~can check the self location w thout having to access
- distévecd celmuiamedshby thgestionated distanee afddingopectiosy Py a set
. | ocati on. esti mation. _However.. sing .installatio
 pouR3R 3R or pokSe; JE S 5 O ob A bk Othe
ch8lab3s&d 0 a thanbRSth Atk Qi difthe Teh#OR dTeabirdy teo
-* updated according to the change. Thus, by

sidesaiss mever repaten theadéher ofj thagerprining mige, the

trength informati.on at _one_or. [ et s s
redevs. cordren quabish so5a el JRle, M she eiction
cofl@iRose 6t t berdiad owheal fHhe Bitendhssistafgt hdistance
. information in the wireless termnal, the |ocation
- cakudatege bile the eindanbapatationediptasees caloubpting section 1s

i nformatj.on reqgistered in_ t I seghi c o

tonhy AP, 1 et SRk oietbe (AU E pirlid diotpnee
adtiify WeERes Pl ftien] Balsettifg haset sbahidery vafa, rathdf the
after updating that Is registered_in the, storage

. addgap idistance ipsedrrtgtysbie bs| sharéern pn B H&ea“&lagszﬁéﬁm

for th e ion inf [ i oyt ' 658y
(h%%Fﬁ%h§{3§%O6§§?ﬁﬁﬁg i &ggﬁ%rg?%dﬁ%oggu?ﬁéﬁé asp%cfhe:
- re@bicde to@onofudgiher sedtivrpiean| dedtading ritleepssdikility of
ininal for perfoi mng wreless cpnnunicatLon,mﬁthfa
erpsitingg censideraie jRdgeithas the pestactien;cradifion is satisfied.
co ST Ng;. Lk ' Surlng si
A TRE %8 TEEY E AP GHED S anlBRREY CeRlip) Widites
tht hasbaseiGt aifoensition fi Hiostorapé sectidr which aoagelly does
section for storing a history of signal strength
nat jegaip Qg vpdatgd-one or two or nore time points, in
[O@ﬁ%fh‘the si gnal strengths neasured by the neasuring
section or information obtained fromthe signa
st r enge ipdanithghesdiat ahh arpdaterthieflocatiomw mnforfetioat ofdhe
assigned to each .of the base stations are associ at ed
baget statigen regintsreda iy s $IE8RESEEOD SR fogt the d ‘
betcﬁ'?éﬁ Wi G006k BE RO LY dhd SR ot sthiigAGs Rvithin the
information stored in the history informtion storage
rafgetofothet distahoe dtdtomest treadecatson cedicafpabby Gfe location
_estimating-the.-location of the.wireless terninal
nfoFEER Of Kee 4175 HEset HBHgPHARABEIRER O Balsale by the
station infoi illation storage section in which base
station information in which |ocation informtion of
the plurality of the base stations and the base
station identification informati on are associ ated
with each other is registered; and a | ocation ,
estimating section for estimating the |ocation of the
wi rel ess term nal based on the base station
information registered in the base station

istance



12a [0022] Wth such a configuration, the

hi story informati on storage section can store the

hi story of the si gnal strength information, at one or
two or nore tine points, in which the si gnal

strengt hs neasured by t measuri ng section or

i nformation obtained fromthe signal strengths and
the base station identification information uniquely

: assigned to each of the base stations .are associated.
U lodbioR iaastnaidiess tCeotidrighse statidnithat framsgisterédin the

sté‘;;; ;é’c”tgfﬁgng%qa%gm' o St e bRt beBaglthe
t f f )
Wl{'eﬁ%slgf&e anné%l Sal%cgﬁ%g first lﬂa%e g‘rﬁﬂHﬁ%ﬁﬂ Bk dis@hkk bebPbeeate

: rmrial e | ocation storage
- wifi@MCRrininfegue ele sasoncbaasel statiothe state of the

- wreless terminal, the |location storage device or the
[OQI%]ffl c the history of the signal strength

| nf opppt ngg% &%ﬁ%ﬁd%ﬁ B theANSRbE efbrinkhaocation

I oca evice en the |l oad on the wirel ess
infoRfuditival mdidaexdg)ﬂmmomsm of dége mdmh&sdenmmaieaxlﬂ ahe bgse
is.small. [0023] A base s i on. i A

StaG SErRE T R CPRB, Y TR dhteitpatien
d1?tﬁ§tce %&@%ﬁh@ﬁ%&&;};ﬂ BoVRh i 1h ARA RN digthesd B tweerdfthe

plura base stations and the base
lo&dtaix ﬁm_tt:d&:ﬂt by ithatterminalflocatioh dnfarmatioss sedeirasdby the

re%'}mi%%'%@?égéé.t%% 1A g Py foe KD inigrmprign.
,ofwarse el Balhdiasedigprddanbane &b?&geo%ectlon and 2

nf or ma |on reglstere |nthe base station
' relsﬂicﬂidfﬁtdoﬁmtﬁm rjaggm@caec’onnafm jurdging (ival ther §¢@nq:t10n

f t Wth f t
a8 DR FPRHIICIRE (BT 15 b A ShOD ReRtEea et Sihoe
| aﬁ é& 3l el Pé@éﬁaﬁbﬁn dsltanagecaetlditie abgidheand the

oca Ion-esti.mati ng section that are enbedded therein
_distdreubetvosan tine avirelgswi tehmtine! lpodatheo seEein fpse station

otrBsa atiatng PREEOL P Ta SRpE D SRR bace
lﬁ% time of every location estimtion, and thus, can
tly check the sel f | ocation. '
[00 18] _
The restriction condition judging section may judge that the
,' restnc’uon condltlon is not satisfied when the dlstance calculated by the
reglstratlon distance calculatmg ‘section is shorter ‘than the distance
between the wireless terminal and the certain base station estimated
_ based on the ‘signal streng;l'h correspondmg to the certain base station.
.Here it can be said that the dz.stance between the wireless terminal and
the certam base station estimated based on the 51gnal strength is often
estimated to be ionger than in reality and that the distance is rarely
estimated to be eho-'rter than in reelity, This is because, in the course of

transmission of a signal from the base station fo the wireless terminal,

the signal strength often decreases more than in theory due to the signal



[ 0024] The history information storage section
may further be registered a history of term na
| ocation information indicating the | ocation of the
wirel’ess term nal at one fr two or nore time points,
and the transmtting sectton may transmt to the
| ocation storage device the signal strength
. sinformation and the terninal |ocation information,
pa¥iihly 8HelsR SithiBY G baihg idTRchéd tessatedifplimtit a8 rare
storage section can store the 14 history of the
- thai trabestasngf bn¢ signahstiensthtis gitergratedshan irdhgory or

tine points and the history.of ot.he term . YoV
thid 2B Pt s Rt ACiReS o TS (b CphR tighf SRidion
jud@hi fatioaipeeitnihg iil@gAleniRisedddcibefcibtive .based on such
" Accordingly, the transmtti ng section can '

sitwaltione the sipjatingreestipntean RECRET e basetatiggdndupmation

t.he hi.stories, of the sj I r i MO0 -
regiteret o Thst SIBeRy oRap s SR o ¥ AbEphefin it
actigGuenliatin §thad bi ehdphveemiidie W rel ess terninal

and the location storage device is reduced. O, 'based
[0@kPlthe state of the wireless terminal, the |ocation

storage device or.the LG thR8o SO i
~sign ﬂe &p%&%%hsﬁcﬁfglrnﬁ%?ﬁ{ ndeéiﬁd;ﬁ tg ﬁ%éyf er mﬁga ?%8%{6? éjr}e
. bdsBf giARN eBgicRRebeinate storbge tsatinm kb eithat othichelistance

| ocation storage device when_the load on the wirel.es
between the certhin Pasasiainrs pBdde Wgless tomminge 1§ Wy ,&ie

s small. g i At j ;
rabBe dTohs g bepror e PERRER FAREET, B tormin

-l ifoeshatidnt Fecbegebs ttht i rereiviip seetido anst threalpeation
- section to base station informati o&}&;e istered in a,
indicaiteleby ctha dacasion HalpERatiPen 0t §gﬁ@é‘i‘/i bas&napban
LS04 9Cald Qran oLt an BLivjebrOfnd Wreles:
e aééﬁgt’g&%n%%%%g ? %ﬁ%ggdg{%% P%ﬁﬂll %;ntﬁi (Izlat I on eless
teimbainahd oheUsdrgsiel Yass Stgrier tstimatdd bhstderbilke signal
stations are associated with each other - may further '
stpgthdnfreaationt h such a configuration, when, for
Iog'?arpl e, there is . base station information in the -
~~'storage section of the location storage device that
i s nOhefregéisimgy ettion tiay rbasvedhatsigrel istfeoghin infonmation
storage section Qr ‘there is a di ffgr.e:}%l% bet ween theal
atRG 0% FHP 05 ARPLE BMTRIIBE AEGHETHRtES PHRETETEFST Sgamal.
CLLoR O QAL | gevAry af andiddiePasAal is
Wgtt%aft’{llgl?] &}%?%iﬁg%lil on’rfggiegtg%%d in the base station
providedmeithand atabeag dorsert bass staivninfeineation, e diiabase for
can receive the hase station information fromthe. .. -
theristTY & dBe I ET SEATTRAISE Bt Q06 B EVPEs, g time
ptgﬁ\f\é Yarl £ 8 ﬁ)tcgﬁd#hgs‘rﬂﬁ%%oﬁt Alh&fFoh N RBEIOE k&rhiR] can
ase station 1nformation storage section or nodify or

chunttatiee tseif oastiostwithont iehongeto aecaseditst mcationnsionage
: debv?gg as*’tt' tei %lee rgfoévrga&ilgga ct)::qr gggm%%co:}ll oT—Iowé\fer, since the
installation state of the base station changes with time, the database for
"~ the .base station information needs to be updated according to the
.change. Thus, by transmitting at a predetermined timing the signal

strength information at one or two or more time points to the location



15 [ 0026] According to a fourth aspect of the
invention, there is provided a | ocation storage
system conprising a wreless termnal that perforns
W rel ess conmunication with a plurality of base
stations and a | ocation stagrage device in which
| ocations of the plurality of the base stations are
regi stered, characterized in that: the wreless
stdrabl ddlicd BIHdee dafBASE I0rotHRehidt0fy LIrtheesigHRl Rerength
signal strengths of signals received fromthe
infprunedildrt ynoftha merdase tstminahstheahebatian aterage idegice can

55 BB L SHS o e 282 ! ST e
Fugﬁ{e%, lif ebR)Q:'taEitolc'l’ stofa H%Oictéht?aﬁgﬁﬁ?é to Pﬁ@ Qﬁf@@ss terminal
neasar e y € neasuring section or Information

th®aieneth tid@ Mfdien stignahftet nep@i tise atchtbias eegbairednin the
identification information assigned to each of the

stdyage sstHphpfisberames possitedowndatedbls datadease dag thabase
| ocation stor aﬂf 'evi.ce]1 i n¢gl udes a storage section in

st FogmatBh OIHECIEST PR base station and

[Od base station identification information are
regi stered in associ ation with each other; a

receiyl ' : I vy : Egna : :
o er AR AL A8 SPEpL M M Ui iSRS € i o

wiredShSt fabhhipR1] Bl parisaskh &N wikdlessldgbRnubYcation with a
referring to the base station identification infoi
phirdliay | @M basei sheibed, idhdriaetatiadasy soaipsingihetthessuring
or not the base station identification information
sedtiveh Uide dmieasuring isigiahl streangh bhfsigmalsi eecaieedi frach the
by the receiving section is registered in the storage
plsedity af; thendase staficher & hystent indarmhationegicsage isegtion for
the storage section in association with each other.
storireg babisieraof signalesirengdainnmalien fF aneoer fuagagmore
. by the registration judgi ng section as nqQt. regi stered .
timé, ppHatss 68 ragiehs e senaT pReths BreasvEed) @eaﬁﬁ gReasuring

seddhorumt on dependent. on, ther! 9R8' LONP st DS MY St base
station identification information assigned to each of the base stations
are associated with each other; a tra.nsmitﬁng section for transmitting
the history of the signal strength information stored in the history
information storage section to a location storage device cgpable of
estimating the location of the wireless terminal based on the signal
strength information; a base station information storage section in
- which base station information in which location information of the
plurality of the base stations and the base station identification
information are assoc‘iated with each other 1s registered; and a location
estimating section for estimating the location of the wireless terminal
based on the base station information registered in the base station

information storage section and the signal strength information.



According to a fifth aspect of the present invention,
there is provided a | ocation storage system
conprising a wireless terminal that perforns wrel ess
communi cation with a plurality of base stations and a
| ocation storage device ini®hich [ ocations of the
plurality of the base stations are registered,
.characterized in that: the wireless term nal includes
[ogpaTeasuring section for measuring signal strengths of
signals received fromthe plurality of the base
st atWoths; sl a cpafigniatipng Secthistoyorinforgpationt stryage
to the | ocatjon, stora devi ce.signal . strengt
SCGUATbF ARSI U DETETHPT %Sl&ﬂ%ﬂﬂ%f}%tﬁénﬁ%ﬁfﬂﬁﬁ?nr gt one or
w0 GRot O Bsl BB (o2 SRS ERALE AR HAE HBASHFIBy the
section or information obtalined fromthe signa
meslsUeligt Recaot basafatridiion obienhedifcaii aheisifoahstrapths
assigned to each of the base stations are associated
andlj the dwee etatiom ideatifivatipac Hrfosmadian ayeiqyely @ssigned to
i.nc es._a stor.age section.i,n whi.ch | qgcat, on .
cagth b e PEg TREERS Hactr CrA TV uRceAREBhEE Assordine
- identification information are registered in
associ ation wth each other; a receiving section for
receiving the signal strength information fromthe
wireless termnal; a base station infornmation judging
section for performng on the |location information of
the base station registered in the storage section, a
judgnent relating to a predeterm ned condition which
i s based on the distance between the wrel ess
term nal and the base station that is estimated from
the signal strength information; and an
updati ngsection for updating the |ocation informtion
of the base station based on the judgment result of
t he base station information judgi ng section. [0028]
17 According to a sixth aspect of the :
invention, there is provided a |ocation registration
nmet hod characterized by conprising the steps of:
“registering in a storage nmediumin association with
each other |ocation information of a base station
that perforns w rel ess comrunication with a wrel ess
term nal and base station identification information
assigned to each base station; receiving signa
strength info' illation in which a signal strength of
a signal received by the wireless termnal fromthe
base station or information obtained fromthe signa
strength and the base station identification infoi
illation of the base station that transmtted the
signal are associated wth each other; judging, by
referring to the base station identification
information registered in the storage nmedi um whether
or not the base station identification information
included in the received signal strength information
is registered in the storage nedium and registering
in the storage nmediumin association with each ot her
the base station identification info' illation judged
as not registered in the storage nedi um and
predeterm ned | ocation informati on dependent on the
| ocation of the wireless termnal. [0029] 18
According to a seventh aspect of the invention, there
is provided a | ocation update nethod characterized by
conprising the steps of: registering in a storage
medi umin association wth each other |ocation
informati on of a base station that perfornms wrel ess
communi cation with a wireless term nal and base
station identification informtion assigned to each
base station; receiving signal strength informtion
in which a signal strength of a signal received by



[ 0030] According to an eighth aspect of the
invention, there is provided a programfor causing a
conputer to function as a | ocation storage device
conprising: a receiving section for receiving signal
strength information in wmhich a signal strength of a
signal received by a wireless termnal froma base
station that perforrrs Wi rel ess communi cation with the
wireless tel mnal or information obtained fromthe
thsitparmmiting nsgdtican dabasellesttivelo iraneniti the distony of the

t f the bas t hat t tted t
siegpy RHPOEH TBARaPay IR CBHON TOREF: SG oy AN FAFFOTy
thé #4GLEHCS BE HAcli¥twie s $ha Owirblest @EARINA G ® thE SohakM

stationdentification information registered in a

steage ac@lmaem werticeds s 6, dbasnd wirt Bhe ostats @f the wireless:
18a nf oi tion, of the base at.i o et.her or
gl 68 [Acfoho it RErEs B the L 8ca e R ool
g,'n%l tdifersdtBN Al fosta@idal Bah NHET HRideOto NeL erxesnttved K8 the
receiving section is registered in the storage |
looatighustoragel deviasyivdiear ithe loadt @1@ rﬂﬁowmeé@ﬁ%t@m@@l,u fhe

the storage, nmedi um. n,associ a n with each other the

logprion SIPLH o‘?we"l%f‘eﬂfuﬂﬁ CthF ¥ mation
[0023]

A base station information storage section may further be |
included in which base station information in which Iocatlon
' '1nformatlon_ of the plurality of the base stations and the base station
identification information are associated with each other is registered,
and a locatxon estlmatmg section for estimating the location of the
ereless terminal based on the base station information reg15tered in the
base station mformatlon storage section and the signal sﬁ‘engrh

information.r With such a configuration, the wireless terminal can

cheek the self location based on "rthe base station information storage

:'secmon and the location’ esbmatmg sectlon that are embedded therein
without commumcatmg with the location storage dewce That is, th\,
wireless terminal can exclude the step of accessing the location storage
" device at the time of everjr location estimation, and thus, can swiftly
check the self location. | |

' 10024] |

ﬁ The history information storage section may further be registered
a history of terminal locatlon 1nfor1nat10n mdmatmg the location of the
wireless terminal at one or two Oor more ‘ame points, and the transmlmng
section may transmit to the location storage device the 51gnal strength
information and the teérminal location information. With such a -

configuration, the history information storage section can store the



judged by the registration judging section as not
registered in the storage nmedi um and predeterm ned
| ocation information dependent on the |ocation of the
wireless termnal. [0031] 19 According to a ninth
aspect of the present inygntion, there is provided a
program for causing a conputer- to function as a
l.ocation storage device conprising: a recei vi ng
section for receiving signal strength information in
‘hivtvirgfofathei sigadl streegt b tifiry AhIONEe@e FR @TIAOFE tme

PR it Bt 4f STt i dy bR latn RRALOERR e
lobih dfl iRt kapiabt Rirpfdaf ke ersivanat mbretighd pots.

ase station identification informati on of the base :
Acadingly,t trat tenamghing egctivg 2 ﬁaﬂeaﬁﬁfss%%%%‘#e@ the

103%%‘?? %%Ch Ot‘%&qgoﬁ}ﬁbﬁbs‘%on%g cari 0%8 "?ér | on Qﬁon

- add'¢nhbagemstiat 1b@é!t16ﬁ9h$c§1@ﬁ§ﬂohn assd eeage, trmmquency of
- association with the base station |dent|f| catio

i traiﬁcobMaenrth@fwnI@SBatemak ABd thy lpcrRiRAtoTRSE g@“ﬁﬁ is
.o a

reficPar B EREL BT s gy o.d Beacon

stﬁ}é’ée‘ Q{evid?:atorl snobfrafmed ke onistbsies| @fhahe ssigaaltstrength

i nformati on; and an updating section_for datin
inflomoation an GarieaRaoEHIOR JSETAHIT RD Ko I Ehoe

_ t  of

- sphggrGY SeBEH deeton FERRES Ao WL IfY RER B pircless
tehsifxDitak N tRROYerags evideny the trhfficlissatdlbn st or age
. device, the wireless-termnal, the location storage
K%&%ﬂsn] the Iocatlon reglstratlon met hod, the :

| ocat,j_on. d r egr GeRr

t he. ébfﬂt)o s ofﬁgﬁgﬁgegggﬁoﬁn%nﬁrﬁon hgagg %J%mm
mfaﬁhahbﬁtre?x@t&-’edhﬁ tak ‘ﬂetm dtatienshfdrimatigastopege section 1o

automatically reflected-in the base station

base statian sHoTBANER TSERETH P BIOTRAR SBytigH g ghe location
storage device and in which location information of the p_lurahty of the

base stations and the base station identification information uniquely
| as&gned to each of the base stations are associated Wlth each other may
further be mcluded ‘With such a conﬁguratlon, when for example,
- there is base station mformatlon in the Storage secﬁon of the location
| storage device that is not reg1stered in the base station mformatlon
‘storage sectmn or there is a dlfference between the base station
-information reglstered in the storage section of the location storage
device and the base station mformatmn reg1stered in the base station
mformatton storage section, the wireless terminal can receive the base
station information from the storage section of the location storage
device, and newly reglster the base statlon mformatlon in the base
station mformatlon storage section or modify or update the base sta‘aon

information reg_lstered in the base station information storage section.



[ 0033] 19a location estimtion systemaccording to a
first enbodi nent of the present invention.
[FIG 2] It is a block diagram showi ng a
configuration of a |ocation estimation device
according to the present eddodi ment. [FIG 3]
It is an explanatory di agram show ng an exanpl e of
base station information stored in a storage section.
[00Z8]G 4] It is an explanatory di agram show ng an

P TN T R T N R
locafon storage system comprising a wireless terminal that performs
wireless communication with a plurality of base stations and a location
- storage device in which locations of the plurality of the base stations are
registered, characterized in that: the wireless terminal includes a
measuring section for measuring signal strengths of signals received
from the piurality of the base stations; and a transmitting section for
tfansmitting to the location storage device signal strength information,
at one or two or more time points, in which the signal strengths
measured by the measuring section or information obtained from the
signal strengths and base station identification information assigned to
each of the base stations are associated with each other, and the
location storage device includes a storage section in which location
information of the base station and the base station identification
information are registered in associétion with each other; a receiving
section for receiving the signal strength information from the wireless
terminal; a registration judging section for judging, by referring to the
base station identification information registered in the storage section,
whether or not the base station identification information included in
the signal strength information receivcd. by the receiving section is
registered in the storage section; and a registering section for registering
in the storage section in associétion with each other the base station
identification information judged by the registration judging section as
not registered in the storage section and predetermined location
information dependent on the location of the wireless terminal.

[0027]



[FIG 5] It is an explanatory di agram show ng anot her

configuration exanple of the |ocation estimation

system according to the present enbodi nent.

[FIG 6] It is an explanatory di agram show ng an

exanpl e of signal strength information received by a

| ocation estimating sectiomofroma wreless term nal.

[FIG 7] It is a block diagram showi ng a nore

detailed configuration of a base station information

- Acto@BhBGoSEEfiPAspect of thé Presed] idveritorgnttexplianabeided a
~di agram show ng a procedure of updating base station

lochtibor sadriage Hystam updapiisipesactirehess termindlRihat 9§rforms
It is a graph showing a relation between the distance

witedé sseemmanuniceltess with ai plairakind of beas statians @nd a location
esti mated based on the signal strength and_ the actual

stogiage devirebie whéeh lonatignepete phimwsilitaio! 4he base satens are
station. [FIG 10] It is an explanatory .

regisiggeam HIRCHY 12 hrivc ddate tbe dpades gtﬁtfggléwﬁt Higlgfes a
informati on by_.an updating sectjon. ~ [ FI 11] .

mepSURNE, SEPBRNG IR GO SR baHsedhs o‘ge%‘ﬂ’l%ﬁ] tHhoived
a case a |ocati estimation request 1S [ k

trofin dhF B &L PRabr e SHEOPRE Pt (FeoREREE SeBhon for

Ltermnal. LFl I § . : NG
el cothe, Insfirbychaeg dgife Signly FARkh RBHAGIon,

at TG Y moggrﬁwg%ﬁé aﬁ%é,vqg %iél‘i‘%ﬂé’%ﬁ@ﬁ&lﬂ strengths

estimation vice fromthe wreless term nal-:

mdastfed I8} the ﬂn%a@u?irfgc ke &t 3 AMHBLMaAIA obtained from the
configuration of a wireless termnal configuring a

sight atiaibtBstdrimibaes sxsibandeecdicdition irdomaeendssigned to
enbodi nent -of the present invention. _ ' _
"each of the base stations are associated with each other, and the
location storage device includes a storage section.in which location
information of the base station and the base station identification
information are registered in association with each other; a receiving
‘section for receiving the signal strength information from the wireless
terminal; a base station information judging section for performing on
the location information of the base station registered in the storage
section, a judgment relating to a predetermined condition which is based
on the distance between the wireless terminal and the base station that
is estimated from the signal strength information; and an updating

section for updating the location information of the base station based

on the judgment result of the base station information judging section.

[0028]



[FIG 14A] It is an explanatory diagramshow ng a

hi story of signal strength information stored in a
hi story informati on storage section. [FIG
143] It is an explanatory di agram showi ng a history
of signal strength informatTon stored in the history
informati on storage 21 section. [FIG 14(
It is an explanatory di agram showi ng a hi story of

s gnﬁécoﬁ*ﬁfrﬁ@ 95 B LBEAT T8I @b iSHRY B ehidaHIr§ 8 Provided a
[FIG 15] Tt is

i nformati on” storage secti on. o

100%&0?%?&@@&596)‘1 fagbant shawted & hys tomprdinketHd Badps of:
[ ocation information stored in the history

reg'fié"ﬂce@f id anstot s eeedieth iiAMmssociation Witkseath] ofherilscation
| ow chart show ng a flow of an operation of the

infaithakiess of el Masa!l sectbm diag perfotaspwasdeds communication
_enbodi ment . _ [FIG 17] It is a sequence _
witdhi agmenelshevienminal |2owl dfasm stpiont idsm tifcagidrodafomnation
esti mat.i on S)éstem according to the present L.
assghoditoesach base station; receiving signal strength information in
which a signal strength of a signal received by the wireless terminal from
the base station or information obtained from the signal strength and
the base station identification information of the base station that
transmitted the signal are associated with each other; judging, by
referring to the base station identification information registered in the
storage medium, whether or not the base station identification
information included in the received signal strength information is
' registered in the storage medium; and registering in the storage medium
in association with each other the base station identification information

judged as not registered in the storage medium and predetermined

location information dependent on the location of the wircless terminal.

[0029]



[ Best Mbde for Carrying Qut the Invention] [0034]
Her eunder, a preferred enbodi nent of the present
invention will be described in.detail with reference
to the appended drawi ngs. Incidentally, in the '
present specification and ggaw ngs, as for
configuration el enents having substantially the sane
functional configuration, the sane nuneral is used

and A?cecgjﬁ,glgg ?(%%ﬂ&te)%éﬁkﬁ %@begﬁef;@é igbfﬁnﬁmf bed-e i[s%@lded a

(Firs ocatt on
: : < o 1 cat s . _
oGP AR 9 BRSO s of

re%ig&’ﬂﬂg)m %Séﬂ:o‘i@%é PReSiYsh 8 ddcrfatadh eiaiehehdthiehgocation
ocati1on estimilion system accor di ng to t he present

infBARQEONEBE , a SdseC 8tddn egidtnpéifonmdewitgek0 communication
configuring the location estimtion system 10 has
witdi gniirelass whraiiaal exndthas: sSpeonfidealtificatidme information
| ocation estimation.device 20 has a function of o
assighedu each fhaseostatioon rebewing sigredsstrengih arformatipn
cooperation with the wireless termnal 40 that |
whikeh Botigealwirengths of 2 zigoninecivgd onthe wirddest praing) from -
of base stations, a function. of, when_a new base
the pase sitafionper éafoFaption (riplsth o dhe ggnal strength and
informati on of . the_ base station,. and.a,function of !
the, AR RELRR GGG GRS BHOPnPb g PaRcopiatRn that
tra%%ﬁé?e}gf ég nsigrezgie égé’l %%%E)Cia%gd %Rha&%ﬂ %@hg\f‘;l ﬂ)elqgrrgﬁg{f, on
the location information of the base station registered in the storage
medium, a judgment relating to a predetermined condition which is
based on the distance between the wircless terminal and the base
‘station that is estimated from the signal "strength information; and
updating the location information of the base station based. on the
judgment result for the predetermined condition.
[0030]
According to an eighth aspect of the invention, there is provided a
program for causing a computer to function as a location storage device
comprising: a receiving section for receiving signal strength information
in which a signal strength of a signal received by a wireless terminal
from a base station that perférms wireless communication with the
wireless terminal or information obtained from the signal strength and
base station identification information of the base station that
‘transmitted the signal are associated with each other; a registration

judging section for judging, by referring to the base station identification

information registered in & storage medium in association with location



[ 0036] FIG 1 is an explanatory diagram
showi ng a configuration of the | ocation estinmation
system 10 according to the present enbodi nent. The
| ocation estimati on system 10 i ncludes the | ocation
estimati on device 20, basel&iations 30, 31 and 32,
and the wireless termnal 40. [0037] The base
stations 30, 31 and 32 relay comuni cati ons between
' L3l Yorseatt ralni L dgyi -tHeOTbase station
Hﬁéﬁ%ﬁgﬁé;cghg%%agéggtg%ioné %g%ﬁg%raﬁg %g§é%n rel ay
ideMHRISRh TRIIFHM 156t |ipRfudRel WBefhd Regilr strepgth ahfdriahtion
40 and another wireless termnal (not shown) wthin
redeBRREGY e VedaviQY SEedes 8l rogibtayed dMMi cadriage medium;
bet ween a comuni cati on device connected by wire to
antlhe badetaaimg i ertid 81 mgiseramg ihhéhei seiregs medium in
. termnal -40. Specifically, the base station 30 can be
assodiasen svahi each nthenithelsss sediin adeatifieation Knferangtion
. based on the Wreless Fidelity %ﬁ%fi) standards, a .
judgesle byt dheoregistrabiencivdgingS\secEnTy 66 Mobi Tagistered in the
~ Communi cations (GSM, or. a Bl uetooth base stati on. :
stoxage maedium N pRefgiaraingAslosptioReigE@ation: fdependgnt on
e suﬁstantiall t he same, and hereunder,

31 and 32_ar

theaﬂ?‘:@%‘&naﬂ%a?%wl' F$S B -especially with the base
gi@ation 30 as an exanple. [0038] ‘ The base

[0 ]3 : ) oo .
station 30 can transnmit periodically a beacon signa

- for announcing the presence of the base station 30 to
the surrounding area, in addition to a signal that is
transmtted at the tinme of relaying a wirel ess
communi cati on. The beacon signal includes, for

- exanpl e, a base station ID as base station
identification information uniquely 23 assigned to
the base station 30. As a result, the wreless
term nal 40 can, based on the base station IDin the
recei ved beacon signal, perceive the existence of the
base station 30 existing in its periphery.



[ 0039] The wireless termnal 40 can transmt

and receive various data based on the wrel ess

comuni cati on controlled by the base station 30. For

exanple, the wireless term nal 40 can receive content

data froma content delivery server (not shown) via

the base station 30 or tralgmt/receive an ensil

to/fromanother wireless term nal (not shown). Note

that the content data can be audi o data such as
Abiding &o laatintheyspiect af tloe progirarimeentiba, thie, iswidedaled a

data such as a notion picture, a television program -
pragreimdor paogingna canppotesgodpimctianpas atlongtion stheage device

the like, or arbitrary data such as a gane, software
comprising! akeceiviogstction for Fepaiviag signah strepigtibliafymation
. termnal 40 can be, for exanple, an information .
in plyebsai signabstreagthcdl assignpbresetd dynpuraiclesscjerminal

hone vi deo processin _dfevi ce (a.DVD recorder, .a vi d%o
froppsx diase ISE'%G%Q]%I atoPEHRETS] RASClESs (oM Me et HpRoReh the

.a,Personal Han.dyphone System _ ortabl e audio
Wi, FeR e e GG PR B0 P ot St Lo and

personal . di gi. . ASSi; ( PDA) ¢ 0 a .

baﬁ%c%ﬁ%e?r?al(g%r 1%% telgléarlrléfoﬁéh{l:%tigﬁg })g ?‘%‘?re%?ﬁ’% [ aﬁglgfl that

tra?l;str)ttrlil%ige)éa r'i#é? e81é§Q€ Lke asso.ciatgii )rxﬁr{’r_ﬁr cad§fthdrS 'agﬂéé% gtation

eacon signa transmtted fromt

in@ﬁ%%tﬁﬁjﬁ%@n%oseéior?rfo?’%e&‘ﬁjrhﬁﬁgi vedioddtoMihRIrgsftion of
40~ can h

. term nal nmeasure the signal strength of the

thé baBalsta@sfaebaiterdd en rEaua g€ nsedit@h iAtdgidtion With the
the base station ID of the base station 30, 31 or 32,
ba&n @tatiensidehtifiea tivaninfasmaitigmabl she éngehstatioar, mjildgment
- to the location estimation device 20. [0042] 24 ,
relating to a predetermined condition which is based on the distance

between the wireless terminal and the base station that is obtained from
the signal strength information; and an updating section for updating
the location information of the base station based on the judgment
- result of the base station information judging section.

[Effect of the Invention]

[0032]

As explained above, according to the location storage device, the
wireless terminal, the location storage system, the location registration
method, the location update method and the program according to the
embodiments of the present invention, the actual installatioﬁ state of the
base station can be automatically reflected in the base station

information.

Brief Descﬁption of the Drawings

[0033]

[FIG. 1] It is an explanatory diagram showing a configuration of a



information in which installation |ocation

i nformati on of the base stations 30, 31 and 32 and

the base station IDs are associated with each other,

and has a function of estimating the |location of the

wirel ess termnal 40 based on the signal. strength

information received fromi%& wireless terminal 40

and the base station information by, for exanple, the

principle of triangulation The |ocatjon estination
locgévinc €SPmATeR f FESEhcaEITMAE o 1Podut o‘?ﬂ‘&)@dﬂlﬁém of the

l.ess t.erm nal 40, and the wireless term nal 40

W r
F”?ﬁ&H%FEX%@HPQE the self location. Note that the <
| ociﬂ@ﬂQEﬁtib nEbiRk diayte Hbwaly 4 86AABHrAQoa of a location
| ocation estinmation request not only fromthe :
estiinbeicesdetiee miccakdid}; tdthe preseritrambadpingndl ity of
other wireless term nals. [Q043] : Furt her

o , th
| O AFTGn 34t 1ot COR I ARVIORE DRZHE SAH &Y CRemple Of base

rese enbodi S_ i istic in that,
Suﬁﬁ%hl Oﬁgggug}gﬁﬂ%gqgéaﬁééal ﬁ%%%%ﬁfed or when the
| ocafilgn Of 1RiPage SipAbnorySdizeagedhdvieecant erdsiple of
of the stored base station information can be updated
sigaat artoemgly inforiheticr tieakivieds bl & dorariost asemgfingecction
_ base station. Hereunder, with reference to FIG 2, a
froge faVITEtFSSdRFTYlRAt i on of the | ocation estimation
devi ce 20 according to the present enbodinment will be
expl ai ned. [0044] FIG 2 is a block diagram
showi ng a configuration of the | ocation estinmation
devi ce 20 according -to the present enbodi ment. The
location estimation device 20 functions as a | ocation
storage device including a communi cating section 210,
a storage section 214, a |location estimating section
218, a registration judgi ng section 222, a
regi stering section 226, a base station information
judgi ng section 230, and an updating section 240.
[0045] 25 transmtting/receiving information to/from
the wireless term nal 40. The communi cating section
210 has, for exanple, a function of a receiving
section for receiving the signal strength information
fromthe wireless termnal 40 or a function of a
transmtting section for transmtting a | ocation
estimation result to the wireless term nal 40. Note
that the communicating section 210 may be, the
comruni cati on device 215 nay be a wireless LAN
conpati bl e communi cati on device, a wreless USB
conpati bl e device, or a wired comruni cati on device
that perfornms communi cation by wire. Further, the
communi cating section 210 can transmt/receive
information not only to/fromone wireless termnal,
but also to/fromw reless termnals of an unspecified
| arge nunber of two or nore.



[ 0046] The storage section 214 stores as the
base station infornmation a base station ID of a base
station that perforns wreless comunication with the
wireless termnal 40 and the | ocation infornmation
i ndicating the installation |ocation of the base
station in association wgh each other. An exanpl e of
the base station infoi illation stored in the storage
- section 214 will be expl ained with reference to FIG

3. [0047] S an | anat ory di.agram
shO\[/bFHé aﬁ] el&ar?ﬁl eafbf e?ﬂén@é%@ SHIRET R | qy{”ﬁ%t

co@ﬁ&tﬁ%&o gty Et&'tﬁgqo%i L&tirdhfion s%iﬁ%cbf&ﬁg% the

sect1 0 stores |n associ ation with
préagh edibelinidig. base station ID, and |atitude and

longitude_as installation |ocation infornmation of

bas Fé@aﬁ ot ISSBRCFARIEBRIYY TREBRSEICVHE G STAWRDSE”
Si%ec (Stie Zﬂg’é LfionSRedefrelie By 54 8b8stidrD csbign &g %@@tmn

elng installed at |ongitude (east
frdmrgwireiie) tedBm401 and | atitude (nort h [atitude)

2 Ene Pl R AR ol e
coh gh ofa- %eusthﬁﬁnliﬁﬁﬁ"ﬁétﬁﬁ?m @é@ﬁ@nbase
t1on ed a

DIS 32 as being install t | ongitude
" 135[1‘(‘](}3 ginkt isaaint extdahg®ryodiagapm shewbis e pregadgse of

34 vvhose base. st at,i on D .S "34 as bei stall ed at
datg b Stfg?no’ég‘”gﬁ iPn O% t%%élp‘%’?%g&hﬁ%fe t hat ,

' n tLFI@r eﬁ' fs'&?rh A st X B idro hebwetmdae Wiiktarece

number is identical with the reference nuneral

betiveen caowueﬁasn@u‘ngna]a@edﬁ haso ALaigmestimageh dapek on the
mggglest%géth andDrhe[ ggtdl'lgél distance between the wireless terminal
and the base station.

[FIG. 10] It is an explanatory diagram showing a procedure of
updating base station information by an updating section.

[FIG. 11] Itis a flow chart showing a flow of an operafion in a case
a location estimation request is received by the location estimation
device from the wireless terminal.

[FIG. 12] It is a flow chart showing a flow of an operation in a case
a location registration request is received by the location estimation
device from the wireless terminal. _

[FIG. 13] It is a block diagram showing a configuration of a
wireless terminal configuring a location estimation system according to
a second embodiment of the present invention.

[FIG. 14A] It is an explanatory diagram showing a history of
signal strength information stored in a history information storage
section.

IFIG. 14B] It is an explanatory diagram showing a history of
signal strength information stored in the history information storage



Further, the formof the location information that is

stored in the storage section 214 is not limted to a

formusing |longitude and | atitude. For exanple, it

may be a formusing x, y coordinates, a form using

pol ar coordinates, or a formusing vectors. [0050]

Further, the storage sectjon 214 may be, for exanpl e,

a non-vol atile nmenory such as an electronically

erasabl e progranmmabl e read-only nenory (EEPROM), an

erasabl e programmabl e read only nenory (EPRPM or the
se¢tiddd, a nmagnetic di sk such as a hard disk, a floppyT™M

e e e
sigheD- SW¥ngth Bifeirhation estentd lie the histery intnrhemt{dl/BteRpge

a digital versatile disk rewitable (DVD-RW, a
seglieit- | ayer digital versatile disk recordable (DVD+R),

a du I rdjgit.al [ i r i L€ hist f
( DVEEJIJZQ\) aﬁ@ %i igslgta%l‘l e%%%faﬁ%%%ﬁﬁ? aﬁﬂd\gdynﬁ%gg essS oy e
tefiBinl loddhd>: RAMmatioBl stored TV tihiesitisi@yonfaimhati¢BBIR)age

a Blu-rayTM disc rewitable (BD-RE) or the |like, or a
Seg¥@Rage nmedi um such as a magnet o-optical (MO disk.

[ 005@& 16] It isRth%&m:ﬁgrtI O bR S X AP 8E bANoirafibs of2the

in response to a location estinmation request fromthe
wirnélesd essnihel acomdiridio the prosaiti anbeginientt i ng secti on
218 esti maies_ the | ocati on where the vviﬁel e

Ler TG 1aLTidee SnSRRE Hagrrp P TR 18y g pperation
of ianlfogtﬁﬂgﬁie%ﬁrﬂa%ﬁﬁi ¥edehl aBbHBYIth %égﬁeée‘iftr@rﬁﬁbdﬂﬂent.

Vi a conmmuni cat’l ng section 210 and the base
station information registered in the storage section

[B§é€W${f§‘J%%%%g@§?tx Ieaﬂ%;éngtyonvyi Il be nmade in detail
[0034]

Hereunder, a preferred embodiment of the present invention will
be described in detail with reference to the appended drawings.
Incidentally, in the present specification and drawings, as for
configuration elements having substantially the same functional
configuration, the same numeral is used and the repeated explanation
will be omitted.

[0035]

(First Embodiment)

First, a location estimation system 10 according to a frst
embodiment of the present invention will be explained. With the
location estimation system 10 as an example of the location estimation
system according to the present embodiment, a location estimation
device 20 configuring the location estimation system 10 has significant
characteristics. Specifically, the location estimation device 20 has a
function of estimating the location of a wireless terminal 40 in

cooperation with the wireless terminal 40 that performs wireless



FIG 4 is an explanatory diagram show ng an exanpl e

of the signal strength information received by the

| ocation estimating section 218 fromthe w rel ess

term nal 40. As shown in FIG 4, the base station ID

of a base station and the signal strength at the

W reless termnal 40 of signal transmtted fromthe

base station are associ ated with each other in the

signal strength information. FIG 4 shows an exanple

where the signal strength of a signal transmtted by
colftBupasiont withos pharalhip e Heeseststivnispr fufction" &) when a

"-90Dbnm' at the wreless termnal 40, the_signal
newt besgtyiaden d4s peyraivety ApgiHterieg lprrtion 1’63%89 ap 0ffhe

31 se b t af.| DS 1S ' -O%‘ t i
ba\ﬁe r \é?ace%éogl t %fi% %al%{lgf%?logn 8 kt F]lg %ét%%althét r engtteﬂéc(l)f R)Satzon
inforitalord bAREE Bdsedsfatoms héHeazsmdst apnoexdanatiogewill be

base station IDis "32 is "-80Dbni at the wreless
made WSk FUSS. 10033} Note that the signal

[Oaééﬁngth information is not limted to be configured
as'shown in FIG 4. For exanple, followi ng a

pr edBI@r Diiped ¢xplenatdry dagrah stavengtehcorifiguraitignae! the

transmtted froma base station decreases as it 0g
logafiem&stignation SRR el HACEO5E RS b b g Sy eplpolfatat

0SS t HB?A oMt ' eS idc@ifighh e8findtion
Tk%f 3‘?1%%&02} etg e vﬁ%%&%&é%e?% E?lﬁgggtadﬁe di stance
ddktee@nbadeestasioa ssiGit3 banthd?, andtbeiviraess remsnghéf-
and the wireless termnal 40. Accordingly, the signal
[‘@?’ﬂength i nformati on may be configured such that the

base Tﬂe%%%%t’a@oﬁ% %, bes andt abireRyedinidithidhténs between

bet ween t ase station and the wireless termnal 40
spratidllyf eratttiean commimecatiomndetiessi gRar eRereplg: Hbsr Base

soci ated wit h other. 10054] 28. .
SROEREI T T APat] REnIsiay Biress cuprilysatons btfeen, the
wgaés*é?te%ﬁﬁéle@é 4Rl AhBeherdRiRtasadteomihiie (ol dmwmgwithin

quation 1 by using such signal strength informtion
respectiie vese staMereges nbor melason CragRERicAEgn; nbelfeen &

cgrtn%'rlg '%a ggt .e(\)r{]cezclodﬁnécggc? glr ‘ng ‘Egh{éjﬂaéé station 30, 31 or 32
and the wireless terminal 40. Specifically, the base station 30 can be a
base station in a wireless local area network (LAN) based on the Wireless
Fidelity (WiFi) standards, a base station in the Global System for Mobile
Communications (GSM), or a Bluetooth base station. Note that the
configurations of the base stations 30, 31 and 32 are substantially the
same, and hereunder, an explanation will be made especially with the
base station 30 as an example.

[0038] “

The base station 30 can transmit periodically a beacon signal for
announcing the presence of the base station 30 to the surrounding area,
in addition to a signal that is transmitted at the time of relaying a
wireless communication. The beacon signal includes, for example, a

base station ID as base station identification information uniquely



|l 0O=- L (W Al) W, [Equation 2] 1 distS (0, A)
[ Equation 3] W= w, [0056] In Equation I, Ai
i ndicates the location information of the i-th base
station registered in the storage section 214.
Accordingly, in a case where the base station
information is to be expgygssed by | ongitude and
latitude as in FIG 3, Equation 1 is applied for

| ongi tude and latitude, respectively. Further, W is,
as shown in Equation 2, a weighting factor obt ai ned

asyigeed| t® ﬁh@mss( setamop 30rdi Ao @qlh dhgi wirgless tseniad 0
co L B0 phBL A A0 Mt Dbl
theMkiStends &hﬁ%agaa fgtishi3MeRistibgansitarpefiphbey.

[0039]

The wireless terminal 40 can transmit and receive various data
based on the wireless communication controlled by the base station 30.
For example, the wireless terminal 40 can receive content data from a
content dé]ivery server (not shown) via the base station 30 or
transmit/receive an email to/from another wireless terminal (not
shown). Note that the content data can be audio data such as music, a
lecture, a radio program or the like, video data such as a motion picture,
a television program, a video prograrn, a photograph, a painting, a chart
or the ]ike, or arbitrary data such as a game, software or the like.

[0040]

Further, such a wireless terminal 40 can be, for example, an
information processing device such as a personal computer {PC), a home
video processing device {a DVD recorder, a video cassette recorder, or
the like}, a mobile telephone, a Personal Handyphone System (PHS), a
portable audio playback device, a portable video processing device, a
personal digital assistant (PDA), a home game machine, a portable game
machine, a home appliance, or the like.

{0041}

Further, when a signal {for example, a beacon signal) transmitted
from the base station 30, 31 or 32 is received, the wireless terminal 40
can measure the signal strength of the signal, associate the measured
signal strength with the base station ID of the base station 30, 31 or 32,
and transmit the same as signal strength information to the location
estimation device 20.

[0042]

The location estimation device 20 stores in advance base station



wei ghting factors. [0057] Referring to
Equation I, the location information of a base
station for which distS(0,Ai) is snall is greatly
reflected in location O of the wireless term nal 30.
On the other hand, the location information of a base
station for which distS(H) Ai) is large has little
i nfluence on location 0 of the wireless termnal 40.
By using such Equation I, the location 29 estimating
section 218 can logically estimate | ocation O of the
infeimatieasin ewhidialingtllationn logtion t mforraatien opl the base
estimating s ion 218 notifyin he Wireless, .
SR Gl OO A B2 PR BERHLIRT B O orEpe S goch
ot RES Y ©iak0h RrkRh BSicRArddeny thel Reatibar of it wideless
petceive his position. [0058] Note that the
terntinal #orbaset omtthe sigrst brergtht infompaider gecqrgpthitogp the

.40 is not, |jmted he net . j
%5 1BEHRED G0 ATk BRR e ofHe gD pr R inple,
thé%ﬁhicﬂﬂe WhhgindSlating. t TRRIGLESHORSEAIHRE dévice 30 giodifies
that I's received by the wireless termnal 40 vvlth,t{3 e

théiegkiesated Ipeatiost i Ale wiralesseteaminahtly ansl faeFEeiess
e R e L

_ er’ of base stafions
esWiH AbrAtevich e caRsEspehatosauocaisornfestinpitairs reduatst not
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[0044]

FIG. 2 is a block diagram showing a configuration of the location
estimation device 20 according to the present embodiment. The
location estimation device 20 functions as a location storage device
including a communicating section 210, a storage section 214, a
location estimating section 218, a registration judging section 222, a
registering section 226, a base station information judging section 230,
and an updating section 240.

[0045]

The communicating section 210 is an interface for



[0060]- On the other hand, as a prerequisite
for estimating the location of the wireless ternina
40, it is necessary as described above to register in
the location estinmation device 20 in advance the

| ocation information of 30 the base station.
Accordingly, in a case tgyp Wwreless termnal 40 is
conpatible with the wirel ess LAN, the |ocation
estimati on device 20 needs to have the | ocation

information of the base station in the wreless LAN
tragsprisidng freaeiving énformading tof Fenpdbe wirglessnsTmingh 40

Wi el . re. i Sear hi [y §
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redesvifligfdectibh tfof @edivimgt tre bigead istrenighih dnfutrisgiorofronh éhe
base station in the wireless LAN registered in the
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Not©tRhht ¢ife estnnabicanirgeseator? @ l&cmaydbe) ghieocdthenunication
present enbodi ment. has heen achieved in vi.ew. of .t he

de¥ice T BHY0RR BrVBEFSAHWR ComrRiNg qomrapnirrtion device, a
wif i BEEOBARKLEE: dBvical of Ul QR Sithinfiehhion devibe i

storage section t he Tocation estinmation device
peZridiyecomtrmalicativet dlylwireonFeirthier, die comnbasicatingtseghion
0062] .., Hereunder, after expl iniqﬁ t he el
2100 RT ERRPTBHECHHVE HBITIRA PR AR50 RTN, AR MG BB Bifeless
tedfinANBut NBsd 26/ bR MAGe1p8E iepMikal &f ah NendRGafdPNarge
estinmation device 20 as first nmeans for realizing the
nmahbecdf des or mred. above, the configurations of the

baéﬁ station information judging section 230 and the
[Og‘ﬂi ting section 240 as second neans wi |l be

expl @,08forage section 214 stores as the base station information a
base station ID of a base station that performs wireless communication
with the wireless terminal 40 and the location information indicating the
installation location of the base station in association with each other.
An example of the base station information stored in the storage section
214 will be explained with reference to FIG. 3.

[0047]

FIG. 3 is an explanatory diagram showing an example of the base
station information stored in the storage section 214. As shown in FIG.
3, the storage section 214 stores in association with each other the base
station ID, and latitude and longitude as installation location
information of a base station. Specifically, the base station 30 whose
base station ID is “30 is registered in the storage section 214 as being
installed at longitude (east longitude} “135.001 and latitude (north
latitude) “35.49.7
[0048]

Similarly, the base station 31 whose base station ID is “31 is



[ 0063] The registration judgi ng section 222 and
the registering section 226 according to the present
enbodi ment can, in response to a |l ocation estimation
request or a location registration request fromthe
wireless termnal 40, additionally register in the
storage section 214 thej%ase station information that
is not registered. The [Oocation estimtion request is
for requesting the |ocation estinmation device 20 to
estimate the | ocation of the wireless term nal 40.
regldtersti teltbesstoeags rectidn 2 iananibeing dnsisdledi ah lengitude
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section 222 and the registering section 226 in a case
coofdinhtcd, oc &t foom usSIMEBEILeTs-devi ce 20 receiving the
Obgéﬁtion estimation request is explained, and then,
[ processing by the registration judgi ng section
222 apeiHdRe 1HRibedigd (eestiohi @14 2fMayn be, clse ephmphes a

| ocation estinmation device 20 recaji Vi ng g?e) | ocat i onwi
noreypletilamenon: §iskt asiapy elsstroppratingd a{" gEperammanie
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regrstration Juagln section 222 as not registered in
atE@ss boragey IPMD-RAM)4a Blu-ray™ disc recordable (BD-R}, a
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as & magneto-optical (MO) disk.
[0051]
Returning to the explanation of FIG. 2, in response to a location
estimation request from the wireless terminal 40, the location estimating

section 218 estimates the location where the wireless terminal exists



32 [0066] For exanple, as shown in FIG 5, a
case is considered where, in addition to the base
stations 30, 31 and 32, a base station 33 exists in
the periphery of the wireless term nal 40. Here, as
shown in FIG 3, the base station information of the
base station 33 is not rggistered in the storage
section 214 of the |ocation estimation device 20.

[ 0067] At this tine, the registration judging
section 222 of the |location estinmation device 20
badetic ehvilse tsighai gitahgidi iwfogiiationf cecsived fras girowirdless
FIG 6 via the conmunjcating secti 218. That is, .
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[0053]

Note that the signal strength information is not limited to be
configured as shown in FIG. 4. For example, foilowing a predetermined
rule, the signal strength of a signal transmitted from a base station
decreases as it gets further away from the base station. Thus, it is
possible to calculate from the signal strength of a signal at the wireless
terminal 40 the distance between the base station that transmitted the
signal and the wireless terminal 40. Accordingly, the signal strength
information may be configured such that the base station ID of a base
station and the distance between the base station and the wireless
terminal 40 as information obtained from the signal strength are
associated with each other.

[0054]



33 information of the base station 33 in the storage
section 214. [0069] Based on the instruction
fromthe registration judgi ng section 222, the

regi stering section 226 newy registers in the
storage section 214 the base station information in
whi ch base station ID "33 of the base station 33 and
predet erm ned | ocati on i %% or mati on dependent on the
| ocation of the wireless term nal 40 are associ at ed
with each other. Here, in parallel with the

P OCPRE IOV Lo R #Séécaidmusugmﬁate%emaﬁanzz&f the
ocation estinmati

t he section 218 estinates
wit €160 b&enina! H@ebasmhbnomeeﬁlﬂqmngdﬁm@m}e dt by fuyfdng such

Iocatlon of, the wireless.termnal .4 t
sigsya) Ot SRR TD PR 5O RF S i, B0 el efstered
Qf%tel t tion request fromthe V\Areless
1nﬁ§§§#n E%Eugﬁd%pﬁthe predet erm ned | ocati on
[o0BEpr mat i on descri bed above can be made to associ ate
Wth the location of the wireless term nal 40
[Eggefirat Hd by the | ocation estimating section 218.
[0970 In reality, it is highly possible that
O&he«ﬁéﬁﬁishhtlon 33 i Equmdien lléd at a di stance
cofr espondl ng to "-75Dom' fromthe wreless term nal
40. Tha é is presunmed that the base station 33
[Badiations bd near the circunference of a circle having
the logation of the wireless termnal 40 as the
Weenter—andg- t he di st anb%q%%iﬁ?)’éé’ﬁondi ng to "-75Dbnm' as
thé”*‘%@t@ Here, since it is difficult to further

E%ﬁ* ‘Hﬁ fhe | ocati on based on the signal strength
£ on, the registering section 226 can al so
ster in the stora seg;t | 214 the base station
Wfﬁggﬂﬁation of the ba éPPqﬂ 33 assuming that the
base station 33 is installed at an arbitrary | ocation
éﬁﬁu the circunference descri bed above. Wth such a
[ ﬂ|gurat|on while there is a case where the

ar bi traEyuk6eat 1 ORI dedicaide dheatiovaticm infommagionuaf the i-th
i nstal |l ati on Iocatlon of the base st

bobosRLpNCREISSTaR B HOCHOBRERGFEITR | AT AR 10 @
%ﬁé’tv%f rl‘:"enﬁg ri}otal'% Qbh Eﬁ@fnhé?&@ﬁ iOFo BB %xga%s@athgalonglmde

atl fon of the base station 34 33
an@atkude as in FIG. 3 Equation 1 is applied for longitude and latitude,

respectively. Further, Wiis, as shown in Equation 2, a weighting factor
obtained based on distS(O,Ai) indicating the distance between the
wireless terminal 40 and the i-th base station that is estimated from the
signal strength. Further, W is, as shown in Equation 3, the sum of the
weighting factors.

[0057]

Referring to Equation 1, the location information of 2 base station
for which distS(Q,Al) is small is greatly reflected in location O of the
wireless terminal 30. On the other hand, the location information of a
base station for which distS(Q,Ai) is large has little influence on location
O of the wireless terminal 40. By using such Equation 1, the location



By contrast, as described above, with the
configuration in which the registering section 226
registers in the storage section 214 in association
with each other base station ID "33 and the | ocation
information indicating the |location of the wreless
termnal 40 estimated by2d he | ocation estimating
section 218, the maxi num val ue of the gap which may
occur between the actual installation Iocati on of the
base stati.on 33 and the | ocatjon of tg tgt at.

estimyappg; seclipR & 5 CRRJOBIHIE festuaats lora g Wircldss
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statiton information provisionally registered in the
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| ocation of _.the base statio n be reduced b
for a1 HEmEdbEEHCERS BERATA T REEEpBopP TR y
[0 Gﬁatlng t he base station information registered in

storage section 214. [0073] Next, the processing
by tNetertbgt the Bicabion e;sj:gnnglomtlmd othesmueless terminal

|sterln i on t he l.ocat.i on
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source of a signal that is received by the wireless terminal 40 with the

highest signal strength may be estimated to be the location of the

wireless terminal 40. Further, a location which is to be the center of
base stations which are the transmission sources of signals that are
received by the wireless terminal 40 with the signal strengths of a
predetermined threshold value or more may be estimated to be the
location of the wireless terminal 4C.

[0059]

The location estimation device 20 including such a location
estimating section 218 can estimate the location of the wireless terminal
40 based on, for example, the signal strength of a signal received by the
wireless terminal 40 compatible with the wireless LAN from a base
station in the wireless LAN. Here, it is highly possibie that the base
stations in the wireless LAN are installed in various places such as
underground and indoors. Accordingly, in a case the wireless terminal
40 is compatible with the wireless LAN, the location estimation device 20
can estimate the location of the wireless terminal 40 regardless of the
existing location of the wireless terminal 40.

[0060]

On the other hand, as a prerequisite for estimating the location of

the wireless terminal 40, it is necessary as described above to register in

the location estimation device 20 in advance the location information of



When the | ocation registration request described
above is received, the registration judgi ng section
222 judges, as in the case of the |location estination
request, whether or not each base station ID included
in the signal strength information that is
transmtted along wWith tdpe [ ocation registration
request is registered in the storage section 214.
Then, the registering section 226 registers in the
storage section 214 in association w th predeterm ned
the best istationf oArecidinglyhdn rasw@sst thel BAraless FFé’FmPél 40 1s
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SOCI a e termnal |ocation
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10@HhY reglstratlon Judglng section 222 as not
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estimating section 218.
[0062]

Hereunder, after explaining the configurations of the registration
judging section 222 and the registering section 226 of the location
estimation device 20 as first means for realizing the effect described
above, the configurations of the base station information judging section
230 and the updating section 240 as second means will be explained.
{0063}

The registration judging section 222 and the registering section
226 according to the present embodiment can, in response {0 a location
estimation request or a location registration request from the wireless
terminal 40, additionally register in the storage section 214 the base
station information that is not registered. The location estimation
request is for requesting the location estimation device 20 to estimate
the location of the wireless terminal 40. The wireless terminal 40

transmits, along with the location estimation request, the signal



[ 0077] Note that the nmethod of the wrel ess
termnal 40 for obtaining the termnal |ocation

i nformati on can be any nethod. For exanple, the
wireless termnal 40 may obtain the terminal |ocation
information by a user input or may obtain the
termnal location informgti on based on other | ocation
estimation functions. [0078] As expl ai ned
above, the registration judging section 222 and the
regi stering section 226 of the | ocation estinati

strgagite dnigmaticn dion 12l thkeloFRESEN FSRMAGHIPMERYICE 240 can
estifidtS HHE 21?&&&9&3& %@%P&eé&ftghﬁ%éloﬁoi # H0&cHser R0¢he

section I'n"response to the [ocation estimation
locatguedstimiatitne régudsacat iGm thgi sthert | band e qhestiotatoon

the wirel ess term nal 4Q. caordingly, .the locatio
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re%:i’étem%ﬂg 3blatidD of HM FAiMsl 2 A8L 48! Alth@Rwireiess terminal
ntormati on, and can automatically acquire the actual
40i mwahamit, i aiongtwith tfe ldeativasecgistipition. rf@@Bg1the signal

S R B0 o Bl
the Bt SthOlvitditsd RERIINAN465¢d TRAI ik ARMEBR elimation
according to the present enbodinent wll be explai ned
device 20 efar exeguto aFpESietgrimgngd. process in response to the
locatioh regisiration request.

[0064]

The processing by the location estimation device 20 differs
depending on which of the location estimation request and the location
registration request is received. Thus, first, the processing by the
registration judging section 222 and the registering section 226 in a case
of the location estimation device 20 receiving the location estimation
request is explained, and then, the processing by the registration
judging section 222 and the registering section 226 in a case of the
location estimation device 20 receiving the location regisiration request
will be explained.
jO065]

When the signal strength information that is transmitted along
with the location estimation request from the wireless terminal 40 is
received, the registration judging section 222 judges whether or not each
base stationl ID inciluded in the received signal strength information is
registered in the storage section 214. Then, the registering section 226
registers in the storage section 214 in association with predetermined
location information the base station ID that is included in the signal
strength information and that is judged by the registration judging

 section 222 as not registered in the storage section 214.



[ 0080] The base station information judging
section 230 and the updating section 240 according to
the present enbodi ment update, in response to the
| ocation estimation request or the |ocation
registration request fromthe wireless term nal 40,
the base station infornaéion so that the base station
information registered i the storage section 214
becomes nore appropriate. [0081] Her eunder,
since the processing by the l[ocation estimation

[o@@?!cetzo differs depgnding on which of the | ocation
estimation request and the | ocation registrati,on .
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|'ocation estination device 20 receiving the

[OFgggtion regi stration request will be explained.

2 o FIG 7.is.a block diagr.am ' .
ror oA S VBt R FERT I B DT P RO CBHEE AL o focation
eéﬂ%&ﬁ&%ﬁb@féel?@%é&v&ﬁ%d Sigrdd Gtrehlpeh hamensitiin a8 shown
I'nformation judging section 230 includes an_estimted
indFK}. dheim 1187coamrwhinating sasfidnof1932Thahis, the registration
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judeng et 76 laglgfaﬁ'éeéia Wi CaP‘.Lélﬁ%i SBEpRRT i fRnttn in
whiH basd $18RoRANDHIJ AT thedeisRGtaa64h BONZBthe signal strength
«.90Dbm” at the wireless terminal 40 of a signal transmitted by the base

station 30 are associated with each other, base station ID 31 of the
base station 31 and the signal strength “-70Dbm” at the wireiess
terminal 740 of a signal transmitted by the base station 31 are associated
with each other, base station 1D “32 of the base station 32 and the
signal strength “-80Dbm” at the wireless terminal 40 of a signal
transmitted by the base station 32 are associated with each other, and
further, base station ID “33 of the base station 33 and the signal
strength “-75Dbm” of a signal transmitted by the base station 33 are
associated with each other.

f0068]

When the signal strength information described above is received,
the registration judging section 222 judges, by referring to the base
station information registered in the storage section 214, that the base
station information of the base stations 30, 31 and 32 is registered in the
storage section 214, but the base station information of the base station
33 is not registered in the storage section 214. Accordingly, the

registering section 226 is instructed to register the base station



[ 0083] When the signal intensity informtion
transmtted along with the |location estimation
request fromthe wireless termnal 40 is received,
the estimated di stance cal cul ati ng section 232
functions as an estimated di stance addi ng section
that cal cul ates an add-upsdi stance by adding up the
di stance between a certain base station and the
wireless termnal 40 and the distance between anot her
certain base station and the wireless term nal 40
infohmptianefébt heatatabondiB on ththetarhgn seciden 8ddt h
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section 214 the location informatign of the base

pretfigiermingtd rlcpclaeg:m;h dnfpymetion Aenssibedt aboh CRD PRdpgdedto
R e e

lot@edd eofmhfihgramtionn2 b8, t he base station read out
fromthe 38 storage section 214, the

[OPRPkr - base- st ati on-di stance cal cul ating section 234

cal . - ) . . e
t he Qll* g% anlé’ziLE E‘)éegéégﬁ it Egi%é?%g?ﬁlﬁg%é st gto;noryﬁ?) ang S?%(laed
atd Hixtaser t@iraspasdingt @t -GADbm” from the wireiess terminal 40.

That is, it is presumed that the base station 33 is located near the

circumference of a circle having the location of the wireless terminal 40
"as the center and the distance corresponding to “~75Dbm” as the radius.
Here, since it is difficult to further specify the location based on the
signal strength information, the registering section 226 can also register
in the storage section 214 the base station information of the base
station 33 assuming that the base station 33 is installed at an arbitrary
location near the circumiference described above. With such a
configuration, while there is a case where the arbitrary location
described above and the actual installation location of the base station
33 are close, there is also a case where there is a large gap between the

arbitrary location and the actual installation location of the base station



[ 0086] Further, as in the sanme manner as the

estimated di stance cal cul ating section 232, the

i nter-base-station-di stance cal cul ating section 234

can performthe calculation of the inter-base-station

di stance for all the conbinations of the base

stations included in the,yeceived signal strength

i nformati on. That is, W signal strengths of n base

stations are included in the signal strength

i nformati on recei ved by the comunicating section
33210, the inter-base-station-distance cal cul ating

section 234 can cal cul ate the add-up distances of a
[O@ilNber equivalent to (n- (n-1)/ 2). [0087] The

restriction condiitj | ] [ &gﬁ%uk $n which
\/\het%&m&%ar?g’t 23 ﬁlgs%godédju%g {i;%’t‘gﬁge&lgg:l culat g%&gy t“ae(?
th8 Sttt gdbedtane zmlrepgisatindn stiet isborsgB2seatibn A4 n

i nt er-base-station di stance cal cul_at by t .
assotietiona st teecho RIS PaSe eS@é%%l@t Fgﬁ Zf’er@f‘%ﬁ ipggtion
. satisf ' e A i 3 d
mf_q&rbaaan erﬁmﬁé&@t@é gﬁﬂm&%ﬁoﬁﬁﬁe%eﬁﬁ Q&%irita@ B0 estimate

an e anati on be nade on the
by 88 IdcatiodnestinetihgarectipA(BBY, the maximmmdtlup of the gap

distance is, in FIG 5, a distance ji.n iLch th
whcht EECoRRITBE e the AEPLRC AT 1RES e f e base
| distianeesheloeen ragstwrsdligsthe
m$§§ﬁ1%%ﬁ&%%Qgﬁgm?EQO%ggg stationSBZ are added up, for
steNaEsetionu? I hemay bbheecdutat - base- st ati on di stance is,

in FIG 5, the distance between the base station 30
[08d8l t he base station 32, for exanple. Here, in

157 e S B 4y S D ey s
pidvisiveally cegistetel suntind stheagermpchionof 14y grdr Ak acigal
e ke, S i o Bk P wpaing
SEEP] s TEspuens sagiognei eommang thosas spion
infesmatiohiregisteredi ini the. storage section 214.

[0073]

Next, the processing by the registration judging section 222 and
the registering section 226 in a case of the location registration request
being received by the location estimé.tion device 20 will be explained.
[0074] |

When the location registration request described above is
received, the registration judging section 222 judges, as in the case of
the location estimation request, whether or not each base station 1D
inchided in the signal strength information that is transmitted along
with the location registration request is registered in the storage section
214. Then, the registering section 226 registers in the storage section
214 in association with predetermined location information the base

station ID that is included in the signal strength information and that is
judged by the registration judging section 222 as not registered in the



[0089] [Equation 4] dist(A, A) distS (0, AOt+ distS .

(O, A)(Equation 4) [0090] I n Equation 4,

dist (A ,A) indicates the inter-base-station distance

between the i-th base station and the j-th base

station cal cul ated by the inter-base-station-distance

cal cul ating section 234.35urther, the right-hand side

i ndi cates the add-up distance in which the distance

between the wireless termnal 40 and the i-th base

station and the di stance between the wrel ess
storagedertiont8l4nd the j-th base station that are

[0 icul ated by the estinated distance cal cul ating
section 232 are added up. Further, in Equation 4, it
may Hee( i wheh) thé ORR4tion estimdtimal digyvicd 2@ drageivele the

characteristics of a triangle, as described (?b ve, the
locaBan S SRR BeR FEPBe ST WH SRS e T et oo
esﬁrﬂhﬁ%ﬁ%'éﬁ@%ﬂ% ReANRE teATERAIdbRYHi¥n itBEmation that
rig t-handCS| de I ndicating the add-up di stance and
expiressiyef indieaidssi e ilodatiani nof t Hee i mtisgledmsesrsianl odt0.
di st ance, are j oi ned n inequality..sign_as, shown.i
Acerriirgiynitue caR% W -%Socequqwéa%??ws i Begrived,
Lifd lghi Qi ht N shdidgh R@cHERI2 DN |
thezg%élggén | gsle?ﬁ?%gje{ Eghl%{%f&?gﬁhi ﬁ%fn&t |gon Sf the -
assodifitiem dvith tihebzsmisalaldcation sypsmeties ihe bage stajiayeD

sect.io 4 dges .not, satisfy.the restriction. .
indSdnelsfed FoRsonEnal SFeng inPRmatpRL L isdpeRed b
th st oibrd @5:1%5&%&&1 Ohe Lashbi Gegiatere@ne thoktorage

f&ggilsng sec?'ilon 36 is not limted t%l that shown by g
sedliprailén 4. For exanple, a predeterm ned di stance may

(g%ther be added to the right-hand side of Equation
(070l That is, as a set boundary value, the

glr ggwgg{ ‘%Elg tOAI %B'r{ﬁigﬁﬁﬁﬁoﬁéﬁhg So@dtslat es@mbionr dgide hanrdn
provisionally register in the storage section 214 the base station
information of an unknown base station included in the signal strength
information received from the wireless terminal 40 without going
through the location estimation process for the wireless terminal 40 by
the location estimating section 218.
[0077]

Note that the method of the wireless terminal 40 for obtaining the
terminal location information can be any method. For example, the
wireless termninal 40 may obtain the terminal location information by a
user input or may obtain the terminal location information based on
other location estimation functions.

[0078]

As explained above, the registration judging section 222 and the

registering section 226 of the location estimation device 20 according to

the present embodiment can register new base station information in the

storage section 214 in response to the location estimation request or the



40 4. Wth such a configuration, the restriction
condi tion judging section 236 judges that the
restriction condition is not satisfied when the
i nter-base-station distance is |onger than the add-up
di stance by the predeterm ned di stance or nore. Here,
since the add-up distanc§6is cal cul at ed based on the
signal strength, when thé& signal strength is not
accurately neasured due to the surrounding
envi ronnent of the wireless term nal 40, the add-up
loshtsdrarsestbeiemesqaestdtome theatireless taratinabfiDec Actdrelingly,
reality. Thus, settiqﬂ%the set oundar% val ue
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section 236 can, by taking the possibility of error
[0PAPb consi deration, judge that the restriction

condintl | Lkl e tiok #A68NnEA6n BAdgi

redugggeaﬁgﬁé t e Sb gﬁing sé%%?%%&%ﬁg‘described? %ng
sdcgibar 280 daic the hepdasng steatioon 2461 ofr the iepatiop epldmation

storage section 214 which normal.ly does.,not _n to_.
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r&gﬁgggggoﬁgggigqmzﬁ@.nay al so judge that the

restriction condition is not satisfied when there is
[C®88L i ght est difference between the add-up distance

d inter- -station.dist _ h
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i nformation judgi ng section 230 as not satisfying the
beeghes crdrereppeABFEton, the updating section 240
[ér{ﬁtes the base station informati on of the certain
Dase station and the other certain base station
T egi stiefeRchden, tdificst B gRrosessingnb 1thes dotdiadn t defimation
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40, | . Lngi h i It
ot Pl el es iR A B Rl B atfen P Bcxr oy tythe
He@gi shBoe dniofriditors ndgoe sexdidroA30katd e updiatiamgesection
the location of the j-th base stat.ion based.on thz H
W5 81caet 6h thadesardn SRUMSHW Bruge 49 19eE1viRs Hiy location

' L SEBGA «Abikidesi equal to the right-hand

%gﬁyaﬁbﬁe uteiggﬁ,bgcmﬁ%c}ggl% dpoi nt of the |ine
[BDBRj, Alest i's the end of the line on the Al side

when di st S(A, A ). | aced on the line Al sA SU .
that FIG Titpopiab SaBr il Rhong s morb il gpHfiguration
i thesdh s | Rechib 430. PIRREBasd station
dtfhtgl%ll?énsee %%égh %ﬁ%‘?ﬁ%ﬂ@%dpoi nt is C A'
infetincaites futeihge sectant @3fhi wichades barecstimates distance
information of the i-th base station in the storage
section 214 will be updated by the updating section
240, and Aj' indicates the |ocation to which the base
station information of the j-th base station in the
storage section 214 will be updated by the updating
section 240. Such Al' and Aj' can be cal cul at ed
according to Equation 5 and Equation 6.

Y




[0095] [Equation 51 Ai' t Al + (1- t) Al es!(Equation

5) [Equation 61 Al tA] + (1- t) Aj est(Equation 6)

[ 0096] In Equations 5 and 6, t is a

coefficient determning the plasticity fromAl to

Al', and can be varied within the range of (0Otl). For

exanple, if the value of4~-is made |arge, Al' gets

closer to Al, if the value of t is nmade small, A" is

separated away fromAl, and if the value of t is nade

0.5, Al' beconmes the m dpoint between Al and Aiest.
calbudating aseadion 4232, an inter-base-station-distance calculating

section 234, a registration distance calculating section 238 and a
restriction condition judging section 236.
- J0083]

When the signal intensity information transmitted along with the
location estimatfion request from the wireless terminal 40 is received, the
estimated distance calculating section 232 functions as an estimated
distance adding section that calculates an add-up distance by adding up
the distance between a certain base station and the wireless terminal 40
and the distance between another certain base station and the wireless
terminal 40 that are estimated based on the signal strength information.
The distance between the certain base station and the wireless terminal
40 and the distance between the other certain base station and the
wireless terminal 40 may be estimated by the location estimating section
218 based on the signal strength information or may be estimated by the
wireless terminal 40.

[0084]

Further, the estimated distance calculating section 232 can
perform the calculation of the add-up distance for all the combinations
of the base stations included in the received signal strength information.
That is, when signal strengths of n base stations are included in the
signal strength information received by the communicating section 210,
the estimated distance calculating section 232 can calculate the add-up
distances of a nmunber eguivalent to {n:(n-1}/2).

[0085]

The inter-base-station-distance calculating section 234 reads out
from the storage section 214 the location information of the base station
corresponding to the base station ID included in the signal strength
information received from the communicating section 210. Then,

based on the location information of the base station read out from the



estimation device 20 may be configured such that the
value of the coefficient t that determ nes the
plasticity can be changed based on a user setting.
[0097] As such, according to the |ocation
estimation device 20 according to the present
enbodi ment, when the locgtion estimation request is
received fromthe wrel term nal 40, along with
the process of estinating the location of the
wireless termnal 40 and notifying the same to the
stothbEkBSGot 1%, RAL i4fir-hdiR-basrstitithoee calcalaviktg section
registered in the storage section 214 can be _updated. '
23§ccaicu1a’cg$ \an éndien-hasetgtatipps digtrace dRAiceERg; Bif GStRRES
_pase station. register [ 4 ' L i
B i o 5%
[o@deti on can be automatically reflected in the base
station information stored in the storage, sectiof
2t14i 1?1[105@98,1 as in thensgme DRENPEDHES A LH=ekd 6’2%%“"5
i.on infor LoN 4 udgi 1SRGt 2 t ;
Ca‘f?ﬁi%\?{l%gs%c&: I}ngéné%46h ?ng:gggése o:l?t%tﬁﬁJ és(?ig%?:ieo n'%%lculatmg
se8S6h NBB4 ORafepeforR0 thecealtulgtivheo! dbat imter-base-station

registration request will be explained, [009 .
civmee e ot SPERRRARe O e BaY PEtiaodaied in the
ocat | L eg) ] st i
reh 78l SRR SRR AES AR, Wity Patngine of
n 5864 kRmiRRawsincindabirnthd bigrned tstreatgtll infosmation received
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statioff corresponding to the base station ID included
equivdlbat s6 gnak-BYLengt h i nformation and the wirel ess

termnal 40. The estimation can be executed by the
[0P8¢ht i on estimating section 218. [0100]

The restriction condition judging section 236 judges whether or

not the add-up distance calculated by the estimated distance calculating
section 232 and the inter-base-station distance calculated by the
_inter-base-station-distance calculating section 234 satisfy =a
predetermined restriction condition. Hereunder, an explanation will be
made on the restriction condition.

j0088]

The add-up distance is, in FIG. 5, a distance in which the
distance between the wireless terminal 40 and the base station 30 and
the distance between the wireless terminal 40 and the base station 32
are added up, for example. Further, the inter-base-station distance is,
in FIG. 5, the distance between the base station 30 and the base station
32, for example. Here, in reality, with a triangle having the wireless
terminal 40, the base station 30 and the base station 32 as the vertices,
the sum of the lengths of arbitrary two sides is never shorter than the

length of the remaining side. Accordingly, the restriction condition



43 the registration distance, based on the term na
| ocation information transmtted fromthe wrel ess
termnal 40 along with the |location registration
request and the base station information registered
in the storage section 214, the distance between the
base station correspondiqaqg to the base station ID
included in the signal strength infornmation and the
wireless termnal 40. To explain nore specifically,
the registration distance cal cul ating section 238 .
judgisg Section fzaﬁmaneustt ¢hagwnditichoas Zhewrhén |theafoflewing
|nfornat| corre ondi ng,.to the base station ID
Eq?ﬁ??ﬁé%@ﬁ %EHéF’ H9Ryt h i nf or mati on, and
[oogal cul at es the di fference between each | ocation
information that is read out and the term na
[Edvedim 6h i nf or mat i on. [0101] The restriction
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above, the add-up distance should be of a value larger than the
inter-base-station distance. Accordingly, the right-hand side
indicating the add-up distance and the left-hand side indicating the
inter-base-station distance are joined by an inequality sign as shown in
Equation 4. Upon judging that such Equation 4 is not satisfied, the
restriction condition judging section 236 can judge that the location
information of the i-th and j~th base stations registered in the storage
section 214 does not satisfy the restriction condition.

[0092]

Note that the restriction condition to be used by the restriction
condition judging section 236 is not limited to that shown by Equation 4.
For example, a predetermined distance may further be added to the
right-hand side of Equation 4. That is, as a set boundary value, the
predetermined distance can be added to the right-hand side of Equation



base station estimated based on the signal strength
i's expressed by curve E. On the other hand, each pl ot
expresses the actual distance between the wireless
term nal 40 and the base station. Referring to FIG

9, it can be confirmed that the plots expressing the
actual distance between %@e wirel ess termnal 40 and

t he base stations are contentrated on the | ower side
of curve E and are scattered sparsely on the upper
side of curve E. [0104] That is, according to FIG 9,
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i Fon; the restriction condition judging section
in2&6h e sPRIcnodistan bedid rhatdifferargetinevithit the seohoundary

condition shown in Equation.7. i
value, the restriction condi%on judging S[agt]igz? ]23[6Eggg’t 1339 ncaﬁng the

possibility of error into consideration, judge that the restriction

condition is satisfied. As a result, a case can be reduced where the
updating section 240 described later updates the base station
information in the storage section 214 which normally does not need to
be updated. By contrast, the restriction condition judging section 236
may also judge that the restriction condition is not satisfied when there
is a slightest difference between the add-up distance and the
inter-base-station distance.

j0093]

The updating section 240 updates the base station information
registered in the storage section 214 that is judged by the base station
information judging section 230 as not satisfying the restriction
condition. Por example, when the base station informnation of a certain
base station and another certain station is judged by the base station
information judging section 230 as not satisfying the restriction
condition, the updating section 240 updates the base station
information of the certain base station and the other certain base station
registered in the storage section 214 so that the distance between the
certain base station and the other certain base station is within the



dist(0, Al) distS (0, A)(Equation 7) [0107] In
Equation 7, dist(0,A ) indicates the distance, that
is, the registration distance, between |ocation O
specified by the term nal |ocation information and

| ocation Al of the i-th base station registered in
the storage section 214.4further, in Equation 7,

di st S(0,Ai) indicates 45 the distance, that is, the
estimated di stance, between the wireless term nal 40

and the i-th base_station estimted based on the
rangey 94| they asidgtp distangat @, the mter-base-station distance.

Hereunder, a more concrete explanation will be made using FIG. 8.
[0094]

FIG. 8 is an explanatory diagram showing a procedure of
updating the base station information by the updating section 240. in
FIG. 8, Ai indicates the location of the i-th base station based on the .
base station information registered in the storage section 214, Aj
indicates the location of the j-th base station based on the base station
information registered in the storage section 214, distS{Ai Aj) is equal to
the right-hand side of Equation 4, C is a midpoint of the line Ai-Aj, Aiest
is the end of the line on the Ai side when distS{Ai,Aj) is placed on the Iine
Ai-Aj such that the midpoint is C, and Ajest is the end of the line of the Aj
side when distS{Ai,Aj) is placed on the line Ai-Aj such that the midpoint
“is C. Af’ indicates the location to which the base station information of
the i-th base station in the storage section 214 will be updated by the
updating section 240, and Aj’ indicates the location to which the base
station information of the i-th base station in the storage section 214 will
be updated by the updating section 240. Such A’ and Aj’ can be
calculated according to Equation 5 and Equation 6.

[0095]

[Equation 5]

Ai'=t- Ai+(1—t)- diest (Eguation 5)
[Equation 6]

Af'=1-Af +(1—t)- Ajest (Equation 6)
[0096] |

In Equations 5 and 6, t is a coefficient determining the plasticity
from Al to AV, and can be varied within the range of (0<t<l}. For
e:iample, if the value of t is made large, Ai’ gets closer to Ai, if the value of
t is made small, Ai’ is separated away from Ai, and if the value of t is

made 0.5, Ai’ becomes the midpoint between Ai and Aiest. The location



[0108] When the estimated di stance and the
regi stration distance do not satisfy Equation 7, the
restriction condition judging section 236 judges that
the base station information of the i-th base station
registered in the storage section 214 does not
satisfy the restriction ndition. [0109] Not e
that the restriction condition to be used by the
restriction condition judging section 236 is not
limted to Equation 7, and the restriction condition
esﬁﬂﬁgiomg dsgimi 20 23§ baycariguredesuch chisdrtheovalivei gh the
shown in uation,8, for _ex e. uat i on
coRBGIEg. | BRI RE D NPT BB Ch ) CPgiay pased on a

usgpgguﬁg%ng the restriction condition shown in
quatioh 8, it is highly possible that the
[O@¥HFtriction condition judging section 236 judges,

along with recei,vin he | ocation redi ' .

Fequbs Fuctnatcrite B trgentoh Sl Hkfke 28 acserding
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resuft, the frequency of the updating section 240

regbisﬁ] i fooch Ithe ewingjeist teanimed B8scalongt Wik ithe Pregesdne!
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~ base station information in the storage section 21%.
in[ O] gforage section 214 can be updated. Accordingly, even i the

installation location of the base station registered in the storage section
214 is changed, the actual installation location of the base station can
be automatically reflected in the base station information stored in the
storage section 214.

10098]

Next, the processing by the base station information judging
section 230 and the updating section 240 in a case of the location
estimation device 20 receiving the location registration request will be
explained.

[0099]

When the communicating section 210 receives the location
registration request from the wireless terminal 40, the estimated
distance calculating section 232 estimates as the estimated distance,
based on the signal strength information transmitted from the wireless
terminal 40 along with the location registration request, the distance
between the base station corresponding to the base station ID included
in the signal strength information and the wireless terminal 40. The
estimation can be executed by the location estimating section 218.
[0100!

The registration distance calculating section 238 calculates as



The updating section 240 updates the base station
information registered in the storage section 214
that is judged by the base station informtion
judgi ng section 230 as not satisfying the restriction
condition. For exanple, when the base station
i nformati on judging 46 ction 230 judges that the
base station information™of a certain base station
does not satisf3r the restriction condition, the
updating section 240 updates the base station

thd RE@EFRHCBNdRahBE bBasddion IAseeshiridlOlocatigh Sindsedation
the storage section 214 so that the distance between

tragysenitiert Som bise varelesricamingh &#alere s¥ithe i aration
reélgtr%%) QS’E Eﬁﬁgﬁleoﬂa% §t§t§$ 'ﬁ%}?ﬂlfﬂio { &e?eﬂp n‘i ttﬁe

egrs ratlon distance F eun an exp ation w |
stdiegandectiohe 3peci the aldigtamsien gb@dv@enlOthe[ Oba8} station
FIG 10 is an explanatory diagr ntshomnn cedur
COFES PGNP tﬂﬂ bpseestation o SRR %o?ggﬁg strength
i Jrihifil 4010T iz pi i HBEE Spddifically,
infd ocatulo%n e [ ?% ase ?tgatl on0 e%ﬂon thgpbasce Y
thst:a@sm‘auaﬁ dﬂstahrce maiegim edchcmtm s‘cadagmtsﬁ@m dhe
214, 0 i,s the l.oc tron i ndi c the te m nal
SqT384SEHOP (A Gt HR K QRO Hﬂﬁr% dhrEcRRonding to the base
t 0GR NGtNRL Belehetih RIraSSidre i d dhidfates
S an&iggeﬁg@ﬂﬁ§£ase gta i on estrnated based on the
the differknst betwdn earflolorativoninfeamuaidde shat isdesdoas ankddhe
Iocatlon of the end of the line on the Al side in a
PrIpatghiaced on the Iine 0-A from
atron O Further Al indicates the location to
|ch t he base statron information of the i-th base
st at The restridions c«zm@@eamﬁdgmg seetioni 236 pedggsaahetheayyor

updatin | on 240 uch Al can b al cul at.e
noécgb‘? “'l“%dt tRBPE Bt aﬁq Brewen [chi%'}ce BhE
pr[‘-:gglié?ﬁitﬂ@d Qlsiction bonditioh.( THede), wifth esferEatatd MMGOPR, a
relation between the distance between the wireless terminal 40 and the

base station estimated based on the signal strength received by the
wireless terminal 40 and the actual distance between the wireless
terminal 40 and the base station will be explained.

[0102]

FIG. 9 is a graph showing a relation between the distance
between the wireless terminal 40 and the base station estimated based
on the signal strength and the actual distance between the wireless
terminal 40 and the base station. In FIG. 9, the horizontal axis
indicates the signal strength (RSSI: Received Signal Strength Indicator)
(Dbm) at the wireless terminal 40 of a signal transmitted by the base
station, and the vertical axis indicates the distance (m) between the
wireless terminal 40 and the base station.

[0103]
In FIG. 9, the distance between the wireless terminal 40 and the



[0114] In Equation 9, t is a coefficient

determning the plasticity fromA to Al', and can be

varied within the range of (Ost..1). For exanple, if

the value oft is nade large, Al' gets closer to Al,

if the value oft is nade small, Al' is separated away

fromA, and if the value of t is nmade 0.5, Al

becones the midpoint betdfeen Al and Aiest. The

| ocation estimation 47 device 20 can be confi gured

such that the value of the coefficient t that

det er.m nes,. I [ Ci-t.y : C ré3ed b
bafS SPAEY! ERRfeR; fajee obY R RARITRERAER: BEngreused by
cuRRCEr dORgtH® other haned, shel imint iempoessesiths jaiigl déptance

section 230 and the updati sectiop 240 :
e PSR REETBA 0, 2 Sof BB PRI« O to FIC.
R n ecggmﬂﬁ[ ﬁ:al 56 skptdsding rheramuadistance
9’#%3%%1%?e I'n ekg?%?gzgﬂsect%%n Zli%can be
befuéeTild waklesstptminal 4handdhoibese statiors prregneHirated
estimati on request _or the |ocatiaon regist ' :
onyiBgURTET Pl AL LB Vi ETLEEE BERTTTA S SO dpper side
of%ﬁ%ﬂ:.f the installation |ocation of the base station
registered in the storage section 214 is changed, the
joag4jual installation location of the base station can
be gradual ly refl ected._j he rage ﬁﬁg['
1011@1_&3 18, chqré$%$%*¢'yP’t%%é€U%%t 53 o!fgtn[h%&%en the
wﬁ&@?y L. %’laﬁgdf@ egtd Re Hdiedeiidrbed catioveedanadrel on the
reall zed by

a CPU executi n%qt he programfor .
sigmalt stodrigthgitacao m ssid Abaiobheldistance FupiiAR cstipaated tgibe

a conputer program for causi : ' b
lopaer Bt SeBRLY i it s edeE ATl ket 1g be
e Bghshiabiifn | dsioBecogsd, on tR2 2outdteofitegh smissionyof

section 226, the base station information lud in

& stmtel grar280itted FrendpadasigSEEen Bntiuirdiesigranal 0.
RO SR o e oy e d e signl
pabaNetHesesh Rrdtades igusehpondlectddl tdjeatedly, but it is rare
that the decrease of the signal strength is attenuated than in theory or
that the signal strength is increased.

[0105]

Based on the characteristics of such distance estimation, the
restriction condition judging sectionn 236 can perform a judgment using
the restriction condition shown in Equation 7.

[0106]

[Equation 7]

dist(0, 4i) < distS (O, 4i) (Equation 7}
[0107]

in Equation 7, dist{O,Al) indicates the distance, that is, the
registration distance, between location O specified by the terminal
iocation information and location Ai of the i-th base station registered m

the storage section 214. Further, in Equation 7, distS(O,Ai) indicates



Next, a location registration nmethod and a 'l ocation
update nethod of the | ocation estinmation device 20
will be explained with reference to FIGS. 11 and 12.
FIG 11 is a flow chart showing a flow of an
operation in a case a location estimation request is
recei ved by the | ocati on4§sti mati on device 20 from
the wireless termnal 40. "FIG 12 is a flow chart
showing a flow of an operation in a case a |ocation
48 regi stration request is received by the |ocation
theddiktmidep rthde vise eh20 ebtinmteé t edistamtss sbetiverem miae wWideless
[0118] Wth reference to FIG 11, first, t(ge | gcation
tergmiiA) BN SiioBae ISR FBRRHDHPLeBs e SiEns]
(11} i he signal strength information alon
staf/eﬁgﬁk?#gnl%%gg%on estimation request (S304). Theg,
fO10®’] | ocation estimating section 218 of the | ocation

AT T S .
saBibfyeRgh bR O AR QR &R0 8bnd gD judé]ﬁg |$@eBbh @86 judges

estimation device 20 notifies the wireless termnal
th40thef badeestetivh inferthatieaof Gre ilabasestesiompsgiietadgn the

oS 20, CSHLE) ol e AL AL o

[0109]

Note that the restriction condition to be used by the restriction
~ condition judging section 236 is not limited to Equation 7, and the
‘restriction condition judging section 236 may use a restriction condition

shown in Equation 8, for example.

[Equation 8|

dist(O, Ai) = distS(O, 4i) (Equation 8)

[0110]

. When using the restriction condition shown in Equation 8, it is
highly poséible that the restriction condition judging section 236 judges,
along with receiving the location registration request, that most of the

base station information does not satisfy the restriction condition. Asa
result, the frequency of the updating section 240 described later
updating the base station information in the storage secton 214
increases, and thus, the location estimation device 20 can swiftly reflect
the actual installation state of the base station in the base station
information in the storage section 214. A
[0111]
The updating section 240 updates the base station information
registered in the storage section 214 that is judged by the base station
information judging section 230 as not satisfying the restriction

condition. For example, when the base station information judging



estimation device 20 judges whether or not each base
station ID included in the signal strength
information is registered in the storage section 214
(8316). That is, the registration judging section 222
j udges whether or not the signal strength of a base
station that is not registered in the storage section
214 is included in the sfgnal strength information.
In S316, when it is judged that there is a base
station ID that is not registered in the storage

i : inc ot
sedfigh ol R RER P ea S SR Whrten e
st2@26n (RS Sh&r satigfy tthe rebstriatden secididen, 2t ipdating section
association with each other the non-regi stered base..
248 apdekes BraResprEaees, ﬂ’é‘a‘alﬁé’ga?{g?? r%ﬁrf't@flhg’taiss pSration
el i ithel, rpetaRen®
Ry e e o e
cebRilf Hdwetsthtien aridsthowissess termioal #0 is Ivithinstheorange of
registered in the storage section 214 anong.the base
thg{ SRTBADETHOPG 890 1A PRECHIE OX pBg: o undet an
exlsog%ﬂarlﬂ%&]i bl el 8D as6reSsRtdifRatphiaing Ficaticn j udgi ng

tion J udges, based on the signal strength
[Old2pr mat i on, - whet her or not the base station

<t | ERGesid e PRSERPBERBTYC CHBPERbr (i) & PhistenfRCor

u %H‘Eﬂe a6t isphtigs thfepaRliRm bhenbagRiatingt éddtion 240. In
ntormation that is judged bt%@ he base station
Fiignfley, it indicates ghe dosatton of tae0-Asbase Staions PEReg arhEhe

restriction condition. (S328). .[0121 . Byt hee
b4 B URERARD: RS0 P At Sihge pggtn g Ut the
loRalibARth@RaARViIGe 2R Respives 1baaicl gnadrmsdtiengidist(O,A)

information and ‘the termnal |ocation information

iralicatgs he festimatedcdistancy bgtuesmthe wirdegfetyrnungb 4P and
Nex t he istration, i N . QR . :
st PORE SRt 0, PR B B8 Sl tRRelh iBamation,
aB@¢icBopRiisias kRA 1ddatidmel tieedniinvitthe lisiegnaths it efttin a
information is registered in the storage secti % .
c£R368t(O,Miats placed v tegyliser QriolopLIRFRRG et | p Al
. J udges t her. or . [ I JA-TcTet NaWlo) 7% ;-
el RS M RePEfof 1o Which B R, seBh R HhlcBnlugh BORR: Lot
badd statibmeh tHedidragt hectibgral 4 stilldrghbdatetidrytie opdating
In S358, when it is judged that there i s a bat}g:f :
! o ollowing

seetion G#HQ.D BhHak A ogsr Decgricidried RFCTHING (B

E}sectd;so%n 214 anong the base station IDs included in
S g%’al strength information, the registering
[@gpg]i on 226 registers in the storage section 214 the
base station information in which the non-registered
iBagatiee Mi on 1D and the terninal |ocation information

A8 35SQC1 At gl th each ot heguaHdhd).
[0114]

In Equation 9, t is a coefficient determining the plasticity from Ai
to Ai’, and can be varied within the range of (Ost<1). For example, if the
value of t is made large, Ai’ gets closer to Ai, if the value of t is made small,
AP is separated away from Ai, and if the value of t is made 0.5, Al

becomes the midpoint between Ai and Aiest. The location estimation



[0122] After S362, or when it is judged in
S358 that there is no base station ID that is not
regi stered in the storage section 214 anong the base
station IDs included in the signal strength
i nformati on, the base station information judging
section 230 judges, basmon t he signal strength
information and the ter al location information, -
whet her or not the base station information
registered in the storage section 214 satisfies the
devies DU €dn 8 wafighire®ruch3fig). thehahue bh¢he pdefficient t that
section 240 updates the base statiaon information that
detesmyinag dae plastiratynease bschared PASARR RIS FESFRE
[01519§r1ti on 230 as not satisfying the restriction 50
condition (S370). [0123] (Second Enbodi nent) As
expl &s reglzdbed eabdviee dooordibgntee she ritseostasipst arfoti@ation
. according to the fjirst enhodj nent qf t pr nt .
judFRENerirh 3] and Hhea BPAATHE Sectinn E‘Z‘% oF 3hf olfpcation
LR LM . canf.i : p
oA HOMS T SothufRly THE PEeHIE cpIilitRhe the base
- stai$én niatforamadyst eegiddred cor diliey storagee sectien 214 can be

enbodi nent, the wireless termnal 40 needs to acces
autpmatisaLy K ased FhaETRANSTE B %a&?&r%? FdoR fETUCSt or

W RleR%: Hzegmn% ot Or&NRGKS Al UBES WiR8ese! ferminal 40.
thiémo?:cgétal on. a re%u’lztr, there may be a case where the
Adcoedihigly, beveweeif the imstellaigent docrtival of0 thadbeke station

| ocati.qn estimati on devi 20 i.ncreases or ere. it ..
R e e
lobRSR o2 heShadB kA @8Hl be ddlZdlly reflected in the storage
section 214.
[0116]

Incidentally, the function of the communicating section 210
described above can be realized by a CPU executing the program for
controlling a communication device. Further, based on a computer
program for causing a computer to realize the operation of the location
estimating section 218, the registration judging section 222, the
registering section 226, the base station information judging section 230
or the updating section 240, hardware resources such as a CPU, a ROM,
a RAM and the like can be made to function as each of the
above-described configurations.

[0117] |

Next, a location registration method and a location update
method of the location estimation device 20 will be explained with
reference to FIGS. 11 and 12. FIG. 11 is a flow chart showing a flow of
an operation in a case a location estimation request is received by the
location estimation device 20 from the wireless terminal 40. FIG. 12 is

a flow chart showing a flow of an operation in a case a location



Thus, a second enbodi nent of the present invention
has been achi eved to solve the probl ens which may
occur in the first enbodi nent, and according to the
| ocation estinmati on system 10 according to the second
enbodi nent of the present invention, it becones
possi bl e to suppress the traffic between the w rel ess
termnal 40 and the | ocdtd on estimation device 20 and
to enable the wireless termnal 40 to swiftly check
the self location. Wth the |ocation estimation

re% SLA0L 1’9@&&%‘1}% HeRbvi @by Be 366420sh esthodiizrrdevice 20 from

ove, not o the [ ocation estimtion device 20,
théutireddsoerhdgnal 4@] ess termi nal 40 has a

characteristic configuration. Hereunder, the
figuration of the wireless termnal 40 according
t 0 tReHPFESRMNCSBIad. NENiret, | thelloceiqt abtimchtioNodayice 20

that many parts of the configuration of the Io%ati on
re@sitésroimthe ovirekss Geanmaé@‘g ith agnals SRy wormation

expl ained in the first e ' t tRS, tion
alopg FpfhefheiprahnR i%ﬁ“ﬁtﬂ@g%é%?n&t (tsgg?rﬂ[ 0125] mﬁloca
esw'r&% Sedifyd™ N8 lof 49 RRGEbEI Agithatibh elepioesithestimates the

enbodiment. The wireless term nal 40 i nc‘léeg]tdes a :
locatiorunf tatwirglessdetrainal 10 basereeR the AW & 781 stpength

._base staf] i nfor mat:i o : ae%%xﬁ 1bh ARV B0 Rotifies the
m?%&%ﬂt?%hféeﬁg)na g ?é% |C§{r:11%%3 , agg{,spl ay 440, a
wirB1e8k atmipaaa0 Of i estimbiad lokitaim virg tie compnuns@ing
a history informati on storage section 460 and an
sdchibor 2% [$hl pdat i ng section 470. [0126] The

Oﬁggguni cating section 410 has a function of a
[ iving section that receives signals (for exanple,

beacopys) amal Skeeistanion tinegife osedtivn s222 oghdihey 1peafeon

stations 30 and 31, and a function of a .transmtf.i
estboation dpwicet PAnERILes AYREHEY ‘i”hfl}i’?‘nﬁf‘?kb ng 55 CS&&IIL%@% 1D

later.to. fhe. ' IR PR ndR egtstéfbd flithdetorage
chﬁ%g%%m&%éﬁ%?%g%ﬁ%ﬁmoagrrﬂ%’/l be a wirel ess LAN
sEQTRAD | BI(83 CONMTTatdt] tire Bejstration [ GRNNERMEHET % judges
comuni cation device, or _a Bluetooth.co t.i .
whethemocaet GiF HeppLetrepgtye]a base s e TR it pegstered
.sect | / F - egnal thetdighalt Sisergfthdhfpratation.
1?%5%%%?%%%#?&%?%??@?& on 1401r eceived fromthe
15 B3 WmIndheg ibds qusped ithas tBore 34 agbase Ftatiqrcdd Hhpéds not

regltesPar Ho 1his SLTHE| SO 2 APBOPRe TS ot S s
SRS gt Lsppl it posscnsgeeg o lmsag osnecoc
r8iighalks ist trengtdragefsectioni Vit in association with each other the
non-registered base station ID and predetermined location information
dependent on the location of the wireless terminal 40 (S320}.
[0120] '

After S320, or when it is judged in S316 that there is no base
. station ID that is not registered in the storage section 214 among the
base sfation IDs included in the signal strength information, the base
station information judging section 230 judges, based on the signal

strength information, whether or not the base station information



[0128] The base station information storage
section 420 stores base station information in which
the base station ID of a base station and |ocation
information indicating the installation |ocation of
the base station are associated with each other. The
configuration of the bagg station information stored
in the base station information storage section 420
is substantially the sanme as the base station

information 52 stored in the storage section 214 of
registerddopathe stasigensection bt isedisios eﬂ%p Irghtrietians cpgdition

FI G and, t hus, the explanatjon wll| beg omtted,. ..
(S3p6)20f hen, FheTﬁé’dla%‘&’ét s gﬁ%ﬁ%@t?ﬂ‘é&t&éc 2§ BdgkStiation
infG3hANEE Shat! & FEERANIR, (Re  HSsd QAR NndsirhABbh Olidging

request froma user, the |location of the wreless :
sedtionn2 3@ las4bthmdisdying theaesinetion serdiprh(S32%r nat i on

[01é§it is input fromthe neasuring section 414 and the
e station information stored in the base station

i Nf G &0 Ryish HedGens€ & TG, 42Y) firhethielobation e st ation
the |location estimating section 430 estinmates the
devioe 20 onceives Hbewsigonk Strenathi miprmetprs aad siien fsapmal

t he sape as.the.matters..expl ai. '
ook SR b B PRSsHlE baiy poos)
NegeVileerefsgasion hedbiabouetidr0230] of the loEhitoni agtimytion
4_40 is a display for displaying the I_ocati_onB??A dFhe
device @Oeitdgesy wheslrersor é@tiqi?gleﬁa% stafion g dpchfed in the
. estinati sectiop. 43 . t e t
oo T8 GRSt I pBchupa, epkot b
(S3BB)EXTHAL &, heaRgititiin fleyging, seatidntdRe pdgestwilethiec or
may be an audi o output device such as a speaker, a |
nohdhephignel srength [of jgebase station that 1s not registered m the
storage section 214 is included in the signal strength information. In
8358, when it is judged that there is a base station ID that is not
registered in the storage section 214 among the base station IDs
included in the signal strength information, the registering section 226
registers in the storage section 214 the base station information in
which the non-registered base station ID and the terminal location
information are associated with each other ($362).
[0122]

After 8362, or when it is judged in S358 that there is no base
station ID that is not registered in the storage section 214 among the
base station IDs included in the signal strength information, the base
station information judging section 230 judges, based on the signal
strength information and the terminal location information, whether or
not the base station information registered in the storage section 214
satisfies the restriction condition (8366). Then, the updating section
240 updates the base station information that is judged by the base

station information judging section 230 as not satisfying the restriction



[0131] . As such, by providing the wreless
termnal 40 with a database for storing the base
- station information, the wireless term nal 40 can
estimate the self |ocation w thout accessing the
| ocation estimation device 20. However, the actua
regi stration state of thg base station changes with
time, and thus, it is ne Qed to accordi ngly change
the base station information registered in the base
station information storage section 420 of the
| rmnal 40. The wireless termnal 40
°°§§@%¥§Fﬁ§kﬁb the present enbodinment is effective in
[o12@it it can satisfy such need as will be described

below. [O 3 The term nal | ocation
i nf oﬁ?ﬁ&’?&%%t??‘g}rﬂ?ﬂa section 450 obtains the .
t er nhRakplRcad heBve ey eAtion dstidhatitn systehre 1Owaconding

| ocation"of the wireless term nal 40. Note that %heti
tortheHinst byntwidinient eé therprerant EBERHBNDRR £y tRATRGHISUCS

. obtaining section 430 . j 1 8L Rt ati R ekt
m; %F@P%?‘%bﬁsﬁlgm%{ﬂn gg‘@%???jegén%%%’%grtﬂggar%l e, the 'On
sysBHI MR He@ldroitinties Iehitiom ediimatibngystat ilénagBgding
may obtain the tern1na|_|ocat|on,|gL rmat i ntbased of o
tot tie fioarnbAdiees {1 FRIGBIEEENA A0t D5 5 L 8T
may obtain.the.term L oRe LfQE SBiel-Riin Bias@ ehetks
lof’ﬁéo%Fﬁ%@ﬁhgga?%‘gé%gﬂvﬁb? ?%%é ?ﬁ%ﬁ%ﬁs. Further, the
aﬁ% gaak tht seHgbatish.or Hitla"lmsma rthigee mm?o@t easeewhgye the
the measuring sectjon .at _the ti of, the termnal
hBEADROHCImtBe ETFIRRSOT AR g‘ﬂ% gl B et SohrRaon
Lhe_teroinal |04 it PRI thOh3Rless termirtiB40 to
dﬁ?%?gﬁﬂnfﬁgﬁ?égfﬁ%%ggfgrage seg??gn 460 st or es
obissh QRY ibftyedtimatonciesadt.t he history of the signal
strength informati on based on the neasurenent by the
[Hfduring section 414, the history of the termina
| ocaton, 1 0f.oroml o0 L eds e thresdrfr iiveation has been
| ocat1on’i nformati on obtaining section 450, and the
abhieved Theowenhi guoblenonwhith mhay eeatrdgnihefirshembegiaent,

strength_infor mat# on_and the histaor

f .kh j
apcatsasHing ot IOGAURPI FSaalion) STHER: P feo BB e
<00k Ghbddibhd? & 3R fileSeniSnviRded] it becomes possible to

suppress the traffic between the wireless terminal 40 and the location

estimation device 20 and to enable the wireless terminal 40 to swiftly
check the self location. With the location estimation sysiem 10
according to the second embodiment as above, not only the location
estimation device 20, but also the wireless terminal 40 has a
characteristic configuration. Hereunder, the configuration of the
wireless terminal 40 according to the present embodiment will be
explained. Note that many parts of the configuration of the location
estimation device 20 are duplicates of matters explained in the first
embodiment, and thus, the detailed explanation will be omitted.
[0125]

FIG. 13 is a block diagram showing the configuration of the



FIGS. 14A to C are explanatory di agrans show ng the
hi stories of the signal strength information stored
in the history information storage section 460. As
shown in FIGS. 14A, 14B and 140, the history

i nformati on storage section 460 stores as the history
information the signal sgfyrength information at a
plurality of time points and the tinme at which the
signal strength information is obtained in

association with each other. Specifically, FIG 14A
wiriehedisc s¢rmsinahed i sconrding tchethsi gwesenit egpdiment.  The

.information.at, {ine int_Ti . | ndi es, e
Wﬂﬁpeﬁsor 1_"18?11&151’ O el ﬁ?%jsna? s@@ﬂﬁpﬁ&ﬁ%r%@% %%‘5]’ a
melabTBinR¥ebtion 2.1 42RtbhddeGtalidf ihishntaias storaghbsadtivny420, a

the signal strength information at tinme point T3.

location estamating Recien 3N or AiEnian 4tor agEFEUEal JRCHE
hﬁgﬁﬁgghb?%%gﬁ%%%&égn g’%be at RIS%(.I) : iﬁf&r&ﬁaﬁ&? EgArtaEer:résection

_ Fon i n assoclation wt
460QinH an [Rib3hlatiorGupdatihg saatiexptZhat ory di agram

showi ng the history of the ternminal |ocation
[0%%%ormation stored in the history infornmation storage

Secthon 400, A% ebtiorf Iﬁ% (])lélss LN@ U ROBY a receiving

i nf ormatTon stor age section 4 tores as the history
sedtifrOthEt Faivtdiesipanld (fal ekaemplepbehcdo simtdigntransmitted

plurality of time points and_the ti at which &he
frore T PEBAEG PN HAMISOAV 01 b ABY 7 functon of a

it i t g hod _ . LGt 1n
o ERiAk R0t R Al dhiiS misRAS Cinte it deAchbE later
to Sther idigtiohe ektifmitical devicdt i2h | Fhotheat ithe olnaiwedating

time points Ti, T2 and_ T3 is show. [0136]. The .
segfier Gl MaY SenaPiETiesy bADFIRPR %?(&‘Pm%ﬁllﬁﬁg% %N
G%QE@ﬂ%aﬁble communication device, or a Bluetooth compatible
communication device.

10127]

The measuring section 414 measures the signal strengths of
signals that the communicating section 140 received from the
surrounding base stations 30, 31 and the like. Then, the measured
signal strengths and the base station IDs of the base stations which are
the transmission sources of the signals are associated with each other
and output to the location estimating section 430 as signal strength
information.

[0128]

The base station information storage section 420 stores base
station information in which the base station ID of a base station and
location information indicating the installation location of the base
station are associated with each other. The configuration of the base
station information stored in the base station information storage

section 420 is substantially the sarne as the base station information



section 460 may be transmtted to the location
estimation device 20 via the conmunicating section
410 based on the control by the information updating
section 470. Wen such history information is
recei ved, the |ocation estimation device 20 newy
regi sters the base stati information that is not
regi stered in the storag@secti on 214 or updates the
base station information registered in the storage
section 214 as explained in the first enbodi nent. And
stdrB€ Y SRIrhed septlah it 8€ahkdbcddon reatienation deeice 20
base station rnformation currently registered. in_ the
explaineyusiracFi®n3 2aud shusHdg selanaHorsyilRE PBAMERyI ce
0 [0137] Here, the location estimation device 20
[ transmt to the wreless term.nal 40 all the base
st at TR ddatienn@itinating seetidh i J0egitihated in negdomse to the
storage section 214 or only the di fference()%o t he. i
lodpiion seHMAdPN SEARRTORAE PoNSFBgtRg dpeaiiqm of HBepyTgless
stati I nfo Lon.: r Il
tefipfie S0 bR PR il AR e, Bhat input from

theShea@idins sdenbn et 20 ahtattenbibe nyatidh infremisdim stored in
station information currentl reg'é ered i n&lhgb ich
the besagtaiies (BRI FOTIRE FAGHARCEZ0 1 of BF FRAENEE DY e
iLRf or.nat j td | Q& i irel
thi TR, QTR R oR R R SRk RERLOR of e wireless
tefrRUL AL A0 e8¢l substdretidlhs the batricoas ithe anatiei axplagrayéor the

section 420 and the base statian information in.the
logA AT GELTRRERE FeSRETY A6 O's TPEBFTRRY. SRTPERT cifvi 20
de%)éhrbgﬁtaq%vgontent in the base station informtion

storage section 420. O, in a case of the wireless

[otigop nal 40 receiving all the base station

i nformation currentl egjstered.in the stora

sect 16§ SIEPIEY G} F?e')‘/‘l %@g{qyoﬁﬂfegﬁpﬁ@{? n e%’lcgggﬁo?f the

. ﬁ"éﬂ?&hiﬁﬂp dpdatd gy S8 ibQtidt OstifptidleHecHEh eit3® so

W%rlgfesltsﬁé ata | net he basgyst_ati on i nformati gn_ storage
tigs ctiieomséR Gamn dhnek ther ngatiosr  dfgtet Hetbtre dispiey ff0 1s
: Sl’!‘l}g‘f&"{? Ir(ga; Iza%zag F%{?%g%ﬂleyofr aelglosf.{t%{l% dde'v?cet, r\]«_tends h‘?&r gg@put device
may be an audio output device such as a speaker, a headphone or the
like.
[0131]

As such, by providing the wireless terminal 40 with a database
for storing the base sfation information, the wireless terminal 40 can
estimate the self location without accessing the location estimation
device 20. However, the actual registration state of the base station
changes with time, and thus, it is needed to accordingly change the base
station information registered in the base station information storage
section 420 of the wireless terminal 40. The wireless terminal 40
according to the present embodiment is effective in that it can satisfy
such need as will be described beiow.

[0132]



Next, a location registration nmethod and-a | ocation
updat-e nethod of the wireless termnal 40 and the

| ocation estinmati on system 10 according to present
enbodi mrent will be explained with reference to FIGS.
16 and 17. FIG 16 is a flow chart show ng a fl ow of
an operation of the wr ss term nal 40 according to
the present enbodinment. FIG 17 is a sequence diagram
showi ng a flow of an operation of the |ocation
estimati on system 10 according to the present

- enboT@hreatmir01684tion informationovitaiming|section 450 phteins
t he vylreiesste nal .40 .i

| he
the, WEBHRE 1o TeH IVRHRRGOR PaiGsTE FRoPIERD Ao g bt 2
wirshel fnfRR GB50MptcAShdheht Ninkirddd 23t Wafich tiie béﬁmnal

station information registered in the storage section
locatidn dhfdrivaticcabtainingseatior HR0 eblaine the tesgringl location

recej.ved. and the r ive ase s1 |o [
infgrrpagan i Pet esrpga"f%iﬁiet%g btg’g e ’?F eo nﬂllen K%Eng%ﬁ i88ation
mféfzﬁéﬁgﬁ SOGEihRR 488500430 emabbob@ase tSicatérdinal 1ocat10n
I nformati on may be received froma server providing

infotreation disised smot&leolpnetmb ASBiSETAqrOTRIUSSH I %e&% ar
maaadt fis Ghmiifrdioratibg n i afol Bbe 8h 4fls pPalibeasion

esthigdliont ﬂﬁlc‘ﬁidh%' egnirtigéd)ithal sighal segegthwhebhantivheram be
is a location estimation request or there i

aldooehieing by @hgtmaamﬁng agqtien ¢B5e8)he tmg 025%@ terrainal
locia%pa L o at I eStl')t n sESﬂH Shsot BB €% terminal

5t af hs Sl gna strength 1'nfornation

1omnﬂmﬁgoﬁperatl on of the neasuring section 414
(8512). Then, the location estimating section 430

I0E33]i rmt es the location of the wireless terninal 40

bas f

ot ot T8 S RS mALEE (Gtab ] QLH Db ENGokae Bty
m.'io@frﬂ‘tmﬂ $L@d‘h T @hagﬁslt?eﬁ bf ﬁﬂe élg,@laa 8&tapth Fifenmation based

measurin sectl on or t ocatl 0 est
orthe FARSHIOTRRKEY HHo THRASIBTIE PRFLT Ttk rﬂ‘gﬂb‘.ﬁg@f@ of the
telfrggx%;) QOT g:goﬁt BBt Wttairsdd gt Bt kAR Olocation

information obtaining section 450, and the like. The configurations of

the history of the signal strength information and the history of the
terminal iocation information will be explained with reference to FIGS.
14A to C and FIG. 15.

[0134]

FIGS. 14A to C are explanatory diagrams showing the histories of
the signal strength information stored in the history information storage
section 460. As shown in FIGS. 14A, 14B and 14C, the history
information storage section 460 stores as the history information the
signal strength information at a plurality of time points and the time at
which the signal strength information is obtained in association with
each other. Specifically, FIG. 14A indicates the history of the signal
strength information at time point T1, FIG. 14B indicates the history of



On the other hand, in a case there is a location
regi stration request, the wireless term nal 40
obtains the signal strength information based on the
operation of the nmeasuring section n4l14 and obtains
the termnal |ocation informati on based on the
operation of the termnal |location information
obt ai ni ng section 450 (8@@4). Next, the measuring
section 414 and the term nal |ocation infornmation
obt ai ni ng section 450 make the history information
| tftep&ihgmal a8 RIGYUAC indicates
'th?%@%%%gFﬁgﬁﬁgﬁgbﬁﬁgm%%fﬁinaI ocatign i nformati_gn
thé §88&)yy dfGhéegignal strengx informatinvatitime remy 25\ yhigte

the history .ipformation stor . sectihoRp 460 of ;
tngy Tof dYSOFLIHHIADKT HOTHES PRaig 2pgrdodthfic? nd-Bsarily
nheB88%orelthe s8R drRnfidiahatiéh i assidtion téth the time

Istory information to the | ocation estimation device

po2Qt.at a predetermined timng (8608). Here, 57 the

Ergdeterm’ ned timng may be when the history
[0£3Pbr mation is accunulated to a certain anount, when

a preget esnisngd ddpiBnbasynaRgesmf showirte thhe diswry of the

transm ssion of the history inforpation, or en
tetinénal losation énfsemationptense Mot PEToBsRERALRY storage

devi c 0. ,[0143 . t : | ¥i@dace
SHEEPo3501 nfSr TEC BN G | Sn o Sy et gaafo ks
sc2Bionevby EREEStA $hthnisase infatiaivd iher tratiioal ilecation

the storage section 214 or updates the base statjio
iniforfroatien | ana relgrglier &f fimet R@“%o"?%‘&&e % %ﬂillclﬁ the

9612). Then. the local] b PRLEQIRiSSNh GRtPBach other.
‘tei?%ﬂéiﬁofﬁ ' Ogglea tgtrgﬁ %ﬁ%%?ﬁé%% af ter ch%%gg '
shecitibgip Felress 1%r the dliswey( Bdtpatidexstorage section 460

I nformati on updating section . 470 of. the wireless
stozing e tezpinad logaHONHIREOIR LR é’F?E%‘nSBﬁ&‘ﬁ‘etﬁ?éms T, 12

r j Ve e station information and the base

agggfji %?nsci%"%'r mation registered in the base station
[01g@)r mation storage section 420 (9620). Then, based

on the extracted difference,, the informati.on td 0% o
sect i B¢ BEGOT ISP EEAEPI G gheeﬂﬁ'g%lg TioRs oﬁgﬂ stifbge

L0 .00, kROL-8heRAtelNol fHR WREB0S ledtintition device 20 via
SF%E“% @Pi%ﬁyg%or age section 420 (9624). [0144] ‘
the communicating section 410 based on the control by the information

updating section 470. When such history information is received, the
location estimation device 20 newly registers the base station
information that is not registered in the storage section 214 or updates
the base station information registered in the storage section 214 as
explained in the first embodiment. And the information updating
section 470 receives the base station information currently registered in
the storage section 214 of the location estimation device 20.
f0137]

Here, the location estimation device 20 may transmit to the
wireless terminal 40 all the base station information currently registered

in the storage section 214 or only the difference to the base station



As expl ai ned above, according to the |ocation
estimation device 20 according to the first
enbodi mrent of the present invention, the base station
information stored in the storage section 214 can be
gradual | y suppl enented based on the signal strength
information received frgggthe wireless term nal 40.
That is, the |ocation estimation device 20 can save
the trouble of manually initializing the base station
information in the |ocation estimtion device 20 and

information gratstensd in deehase strbioncinfarmpHORFPRgHRECTON
t of . t b ONy,
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ba§e Githbn 2#orhatiof X pegistered vien thla ehasd Estamm anfermaion
| ocati on of the base station re iS ered in,

stospg? AgetisectO A 4he bRt fdo TRRtien dﬁ "fhe storage
A BRL LAY g%cefveaomga %ﬁéﬁ! & eﬂtPaétQ& cBasmtshakt %se

o mat T on regr ster in the storage section 214 the
stdtﬂﬁﬁiﬂfﬁﬁn@hohhﬁ:obag@ settan aF2Wh o@e, innstcalsk atfithe wireless

TR e .
rediSleRL A3 70 sAGE i gé FePHoh @ U &2 EROh@RBRHABRAH L debRe

resent inven since the wireless termnal 40 is
20p tow infedmadtiol mpéaﬂmg scsttiam 4510 mﬁymlnamelnte sllghggiata in

es
SCC

Dn

ction 420 for storing the base s i nformati.on,
th@ Sw Srt%?‘é% éﬂ? o1t SHyegs SeeReR, n%"éﬁffreglstef all
th 363 M%ﬁ%ﬂﬁﬁegmw A tAsdteRigeOdkction

deV|ce 20 Furt er, the basé station information
21dtored in the base station information storage

Oiﬁ%“ on 420 of the wireless termnal 40 can be
[ nged accordingly to the base station information

regi fkgf ed idrdidie lregatisbreSiMdd omdeyieeaddn update
method of the wireless terminal 40 and the location estimation system
10 according to present embodiment will be explained with reference to
FIGS. 16 and 17. FIG. 16 is a flow chart showing a flow of an operation
of the wireless terminal 40 according to the present embodiment. FIG.
17 is a sequence diagram showing a flow of an operation of the location
estimation system 10 according to the present embodiment.
[0139]

As shown in FIG. 16, first, the wireless terminal 40 initializes the
base station information in the base station information storage section
420 (S504). As the initialization, the base station information
registered in the storage section 214 of the location estimation device 20
may be received and the received base station information may be

registered in the base station information storage section 420, or the



[0147] Note that the preferred enbodi nents of the
present invention have been explained with reference
to the appended drawi ngs. However, it is needles to
say that the present invention is not limted to such
exanples. It is obvious that various nodifications
and alterations nay be i.eved by those skilled in
the art within the scope f the clains, and it is
understood that they are naturally within the scope
of the clains. [0148] For exanple, in the

bad® QLHEE Sefdrbedi eihesly rnenteceaveceﬁmmesmr lpreviding the

I d wh g
10qexp ai nQ%hétthg ebégqeo{;te istrati ongjﬂ%t e&? eg ti onoeéaéon
n t he rec %l gg‘ q.ﬁé-ls %}%ld 51 RO Yl ﬁ%ﬂﬁﬂ%ﬁﬂnﬁf‘on storage

ere orage section 214. However
secnon 420,

[0140]

Next, the wireless terminal 40 judges whether there is a location
estimation request or there is a location registration request (S508). In
a case there is a location estimation request, the wireless terminal 40
obtains the signal strength information based on the operation of the

‘measuring section 414 {S512). Then, the location estimating section
430 estimates the location of the wireless terminal 40 based on the
signal strength information and the base station information regisfered
in the base station information storage section 420 {8516). Then, the
measuring section 414 or the location estimating section 430 makes the
history information storage secton 460 store the signal strength
information {S520).

{0141]

On the other hand, in a case there is a location registration
request, the wireless terminal 40 obtains the signal strength information
based on the operation of the measuring section n414 and obtains the
terminal location information based on the operation of the terminal
location information obtaining section 450 {85241. Next, the measuring
section 414 and the terminal location information obtaining secfcion 450
make the history information storage section 460 store the signal
strength information and the terminal location information (S528).
[0142]

Next, as shown in FIG. 17, when the history information storage
section 460 of the wireless terminal 40 stores the history information
(S604), the wireless terminal 40 transi:nits the history information to the
location estimation device 20 at a predetermined timing (S608). Here,



59, all the possible base station IDs may be
registered in the storage section 214 w thout being
associated with the location information. In this
case, the registration judging section 222 may | udge
whet her or not each base station ID included in the
received signal strengths#nformation is registered in
the storage section 214 in association with the

| ocation information. [0149] Further, in the

first enmbodi nent, an exanpl e has been expl ai ned where
the hpgeticsamined démingt el devmden2thandistery Wpfogmedion 1s

term nal, 40 are confiqgured s rat el : P Y
acq Sl = ouaen OBt anprieteLtiEL ik bl
. pabdd®aioat [the GRREAEY erdiignisetat borhestist@yi @fodestior, or

20 and the wireless terminal 40. In this case, the
whienctiterots 2 seqwest Bamdiths losafign esiimalden @evicee2Qi gnal
[Of¥$ength i nformati on of not only the wreless

erm nal 40 which is integrally configured, but also

ot heMes 2lsedSoh efid Reddved tdstipsiairdothatishprthgelocation

sectjon_214. [0150] ] Each of the steps tq be
esipmemnn%@nh_ igs 20 mewlyaaeister setiis hass Shtiopsindprmaton in the
t hi | Ki i I i X
S REREGH ALy RS el SRERAA b InaRpRERRLR 1n
th@ktdrhge sestunnee4dBagLpm Tieexd, thedoessomgstimaton device 20
executed in parallel or individually (for exanple,
trangmits dhepbave siptgnonipppetirrprBeeShiangs Hayhal vhelsss
51 : ,
el MR saTeho Nt the ol ioh nt AARRARAP 470 of the

wir€lgss teraiinah 40ethiedcty thd diffoeate detwpemttee nerhivdd dmse

descri bed above and a storage nediumin which the,.
staiery iRfermationopag Hieebass FpHey tREEmatny Tegistered in the

base station information storage section 420 (S620). Then, based on

the extracted difference, the information updating section 470 updates
or changes the base station information registered in the base station
information storage section 420 (8624).
[0144]

As explained above, according to the location estimation device
20 according to the first embodiment of the present invention, the base
station information stored in the storage section 214 can be gradually
supplemented based on the signal strength information received from
the wireless terminal 40. That is, the location estimation device 20 can
save the trouble of manually initializing the base station information in
the location estimation device 20 and can automatically acquire the
actual installation state of the base station.
{0145]

Further, according to the location estimation device 20 according
to the first embodiment of the present invention, the base station

information registered in the storage section 214 can be automatically



CLAIMS: 1. A location storage device characterized by
conpri si ng: a storage section in which | ocation
informati on of a base station that perfornms wrel ess
conmuni cation with a wireless term nal and base
station identification informati on assigned to each
base station are registered in association with each

ot her; a receivi ngs%ecti on for receiving signal
strength information in which a signal strength of a

signal received by the wireless tei ininal fromthe

up‘ilg&ed ﬁaﬁéd’ QR ohBFLEITRY biGheObisy tatoh inforhisici griging
strength and the base station identification
seétidp2BAntthefupdiatibg sectiomZ4dn FearxprEiereretnehEne

_signal are assogjated wth. eagh. : .
instaliplpn JocasiPy St gase et %%18‘}535%%?6 Siordge section
2 1_“4%% %‘Hain?_gd,t el 108285 & sSinddth 6 dediRetdd tamrefiect in the base

information registered in the storage secti\g{i}%1 X ¢
statien rformatiootreghrsetris i e siUREr $EREPR i<lg Hyniocation o

i nformatj.on i.ncl uded Jin,. | t g ithout
o e el o Yoy ibaorelal bl P &Rk ameed withou
ref 83 SRl Hrbbéssih@r age section in association with

the l'ocation'information; and a registering

[03é46}ion for registering in the storage section in

assogi ation wWth. tadi : the
i denﬁ’ﬁa’fét 5 Oﬂ%ﬁggﬁga%tegﬁﬁjet%ge% %y %h‘f:é ra(gg?gc%}'?gtﬁogtr?
sdcHHdicRgh RELr BT A5e PREsdrRghstatien, since kiee stiralegpeterminal
section and predetermned location information. = .oq -
4Qeppratided Bith e Paea st FIORBAHOPTEERES T Rt
2..The | ocation _ i ' t @erGhidlaM 4y can
S@%ga@%ﬁ%sgds%%gﬁﬁgﬁ%gﬁ%%ﬁ% ?gliggg?leﬂs & a l g?at i on
e fREhh IRLhE et Wdattorf avithsthi necesgnghind decatioon esiimaion

Abvitorta: FOEAR 5 DPOE ARBAT FRBTRRRPRr-Grd B HcBase
s‘%tpg)%ieﬁxﬁoﬁﬂgﬁoﬁ $tSEPSILERE 49010168 LWAEAESs $86hind 40 can
be changed accordingly to the base station information registered in the
location estimation device 20.

[0147]

Note that the preferred embodiments of the present invention
have been explained with reference to the appended drawings.
However, it is needles to say that the present invention is not limited to
such examples. It is obvious that various modifications and alterations
may be achieved by those skilled in the art within the scope of the claims,
and it is understood that they are naturally within the scope of the
claims.

[0148]

For example, in the above-described embodiment, an example

has been explained where the registration judging section 222 judges

whether or not each base station ID inciuded in the received signal

strength information is registered in the storage section 214. However,



61 the registering section registers in the
storage section in association with each other the
base station identification information judged by the
regi stration judging section as not registered in the
storage section and the location information
indicating the locationgygf the wireless tei mna'
estimated by the location estimating section. 3. The
| ocati on storage device according to claim1,

characterized in that: the receiving section,
all thye pResiblecbess/aation FRsmay) %%a?ﬂl%ﬁ?r?fﬁ g‘ioaﬁge section

o1 ndigat! 1111%1 %ssg&gi:éc? Ruih 28 1Mt phe Aot RLAbAR! in &P

the regls Séction registers in the storage
caseg tht efgibiration gﬁdghgmbcmohmmmmjm wtkm:hbasenot each

t at dent | f f
basegratamal Sgc;{qsifgﬁa% e £ OHCA ST SEEth ShRrHAt e do
regly@EEd n B! %?a?@@e&ﬁ@ntﬁinlﬂaéséo%ﬁﬂdrp%ﬂpftﬁé NBEAGSN
ecerve y theTe

_ celving section . | ocation
infetmkaiga. devi ce according to claim 1, characterized in

t hat :
j0149]

Further, in the first embodiment, an example has been explained
Where the location estimation device 20 and the wireless terminal 40 are
configured separately. However, it is not limited to such an example,
and it is péssible to integrally configure the location estimation device 20
and the wireless terminal 40. In this case, the location estimation
device 20 can receive the signal strength information of not only the
wireless terminal 40 which is integrally configured, but alsc other
wireless terminals, and update the storage section 214. |
[0150]

Each of the steps to be performed by the location estimation
system 10 in this specification need not necessarily be performed
chronologically in the order shown in the flow charts or the sequence
diagram, and processing to be executed in parallel or individually (for
example, parallel processing or object processing) may also be included.
[0151]

Further, a program for causing a computer to perform the
location registration method or the location update method as described
above and a storage medium in which the program is stored are also

provided.



the receiving section receives the signal strength
information at one or two or- nore tine poi nts
accumul ated in the wireless termnal.. 5. A location
storage device characterized by conprising: a
"storage section in which location information of a
base station that perforns®@irel ess. communi cation
CL&ﬁﬁg a wireless ternmnal and base station
tification infoi illation ‘assigned to each base
1. AShRALBR Abfad CLTEI BB ASRACkALhAMAN L. cach
a receiving sectio recefving signa
std efghBe iseEBOoABN Whidh lydition infergadlorsof argide sfation that
signal received by the wireless tei mnal fromthe
perfirage vardesonommunicrtien voth ebvariess terownehandibasg station

th 2 the b t id f
e SR PO '8P PReSbSETG: B COH HAE CFagh d e Riered in
assotiadif] wﬂﬂ@eé&?%‘fh@f .ed with each ot her " a base S

station informtion judging section for perform ng,
om tdeitingaldcoidn fdrorateiving gifnahstrbag $mﬁirrmit10n in thch
.+ .registered in the storage section, a judgnen
a s1g.n@ii

stiength ofa BMtréﬁwvﬂ@d?YcﬁtﬁdWﬁeé@ﬁs\A}ﬁfgﬁﬂa% flﬁﬁ@é@e base

.on the dista
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statléﬁrﬁ@ﬂtﬁcaﬁhﬁ' 1ﬂfbl’ﬁfa!tf%ﬁ1 oftfle base sBtictpdakt rtgansmltted the
section for updating the_.location informtion of the

signdlase sdsatciandbaitdeah btteex],udgrrent result of the base
' - station information judging sectjon.

a reglstratlon Judgmg section for judging, by referring to the base °
statlon 1dent1ﬁcat10n 1nformat10n reglstered in the storage section, whether
~“or not the basc statlon 1dent1f1(:at10n 1nformat10n 1ncluded in the 81gnal
| strength 1nformat1on received by the receiving sect1on is registered in the
storage section in association with the location information; and

a reg1ste11ng sectlon for reglstermg 1h the storage sect1oh in
: a35001at10n Wlth each other the base statlon 1dent1ﬁcat10n mfonnatloh

' judged by the registration judging section as not reg1stered in the storage '

section and predetermmed 1ocat10n 1nformat10n dependent on the location

. of the w1reless termmal

2. - The location storage device according to claim '17, .'cha'r.acterized by
further compﬂsmg - - | |

_ a 100.’:11:101’1 est1mat1ng section for est1mat1ng the locatlon of the
wireless terminal based on the 31gnal strength information and the locatlon
information of the base station that is registered in the storage section,

wherein



6. The | ocation storage device according to claimb5,
characterized in that: the base station information

j udgi ng section conprises an ' :

i nter-base-station-distance cal cul ating section for
cal cul ating the distance between a first base .station
and a second base station tHat perform wirel ess
conmuni cation with the wirel ess, term nal based.on the.

| Gbat TegsteRing: Restiom ToBIsteRs 1Y ThE HaLAees BeRiiom igmpsociation

...the second base station r.egi r i Je ‘
with Gy GEREF A3l ot B HEREdo. MR GL Bfesa by the
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termnal and the first base station and the distance
locatieh weefortriveion r ahdisatingy nhealloaadonhef sttonwitedess terminal
_station that are estimated fromthe signal strength '
estimafesh by [thadpefion sgtimaling $CebR% t i on j udgi ng secti on
for judging-that the condition is not satisfied when
there is a difference between the distance calcul ated

3. DYrHeh@oddtigd '&@?%@tcﬁiﬁiw-&@cﬁf@im‘get@ allsithat j Rparacterized in
: section and the distance calculated by the estimted -
thatdi st ance addi ng section. 63 7. The location storage . _

~ device according.to claim®6, characterized in.that; .
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: regisﬁ@g{oéﬁgjeuggei\ﬁgcge(%%r? 21%' Hgt:}eogig‘ée%@ ig’th%h§%%3é§ rsleét%jn 'ahd the

" terminal location information received by the receiving section.

4.  The location storage device according to claim "-1, characterized in
that:~ - ' N | |
 the receiving section receives the signal .s_trength information at one -

or two or more time points accumulated in the wireless terminal.

5. A location "s‘-corage_ device characterized by compl_'isinrg:‘

_ a storage section in which location information of a base station that
f)erforrﬁé wireless communication with a wireless téffninal and base station ‘
identiﬁcéti()n information assign-ed to each base statidn‘are registered in -
associ‘atién Wlth each other; o 7 ' 7

a reéeiving section for recéiving sigﬁa} strength. information in which
a si'gn_al étrength of a signal reééi{red by the wireless terminal from the base

staﬁon or information obtained from the signal strength and



the updating section updates the |ocation information
of the base station registered in the storage section
so that. the distance between.the first base station
~and the second base station is within the range of
the di stance between the | ocation indicated by the
, | ocation information of thé2first base station and
, the l-ocation indicated by the |ocation_information of
the theses edarignbadentiigation thlrmaton egl sther ebasn station  that
_ storage, sectign and a distan that is 2 sum of the
+tran Sl B0 FoS B G S BN R M P Tand (he firet
b
P30 DeSL AR i 5| RGN PILRER [41° pIRHERR. on the
loca ¢ iafendeore ef abe dsalengtdtivre Fadistebed ahaﬂﬁcswrage dselctlon a
“that: the receiving section further receives termna
judgmisedt reJatings & isnarcdatenmicdacPRgitione which ilsnbased ran the

N dlsta]\ﬁmﬁgglbﬁgsgérg? | n%r&l%%d ttep.r%l}:?as & atthgo%m;%ri Fr‘)}élgrthat is

s esun%tsaq?&s @ gighal ‘sﬁ%r%%ﬁhh%hﬁ&tﬁoﬁ%ﬁ&' ating. the

di stance between the [‘ocation indicated by the
t ennipdatihgeattion forfopdamtingthe doeitwad ibfortiwtion of the base

recei ving section and the |ocati on I ndi cated, by the
statignchasesh ahfibendbigmett segeltt af ihpabasst stgtin information

3 ered.in the 64 storage section, and
JUdgm%’gé % %Y on judgi ng section-for judging . that the
condition is not -satisfied when there is a '
di fference between the di.stance cal cul ated by t he :
6. Thelpsiticat swragde siea*mreac«amﬂunhgtto ctpisebt charactdrized in that:

di st ance between the w reless terninal .and.the
cgﬂ? BHc eé%féostnafqrwfésw gL PRedian eprEses gnal

- SELSRILN DAL 2SRRI LAR-AGHHE RPRECLH AllcBlating the

'lestance between a first base station and a second base station that
perform mreless commumcatmn with the wireless terminal based on the
* location mformatmn of the ﬁrst base statzon and the second base statlon-
reglstered in the Storage section; N

an est1mated distance addmg sectlon for addmg up the d1stance'
between the wireless terminal and the first base station and the dlstance
 between the ereless teITnlnal ‘and the second base station that are
estzmated from the s1gnal strength 1nformat10n and

a condition Judglng sectlon for judging that the Condltlon is not
~ satisfied when there is a difference between the distance calculated by the
inter—base;station—distance calculating section and the distance calculsted

" by the estimated distance adding section.



10. The location storage device according to claim?9,
characterized in that: the condition judging
section judges that the .condition is not satisfied
- when the distance calculated by the registration
di stance cal cul ating section is shorter than the
‘di stance between the wirel®8s termnal and the
- certain base station estimated based on the sjgnal
7. silhenlpaaticey séepraEsd dsyiaco acrer gt @ flaipade @h&facéﬁrlzed in
“tha tll The | ocation storage device according to claim
10, characterized in that: t he updating
SeeLi eondRAA efadffe! Q6aLLAN jhAsQ MBdionhel cbAgithAseis rot
: station registered in the storage section so that the
satisfle§twhen tet wieturidie cakntlated hyséehestintiohasmdtathen-distance
wireless terminal is wthin.the range of the distance

calcwatingesection iotergsnthary rda'atdéat%vet%écekar iy the estimated
distalgQf Ao e PRIPhL AN S PYal b BREEV 09

informati on of the certain base st atl on registered in

- the storage section and the-distance between the
8.  wirhel Besitioer stoalgeardvidee aceonding loaskist 4,i dharacterized in
' esti mat ed based on the signal strength information. :
that:12 The location storage devi ce accor ding to claims,

Q%r aCt glttlég SéCrEIOTP q,{sqdaﬁtgs é&Rﬁ)l{ Eiﬁ?drYﬁé‘t@oﬁ e(?ftr HOL base _' :

Signa rengt TGrmati on at- one

‘Statler}egfst@%rdeiﬁ ithR: PRIrAES s@e@ﬂ@@mb@ttﬁdt ithet higtahceRs®een the
teiilinal.” 13. ‘A wireless ternmhal for performng

. first biasel se:asiomomtdntlm@tseonnw basa spatienl ist yitbfin fawerange of the

. .. stations, characterized risin :
" distance between 191 ocatgon ?ndP(}/at 8 rb)y the lgcatmn information of the

. first base station and the location indicated by the location mformatlon Qf :
g Vthe second baéerstati'c')n that are registered in the sforage s-ection.- and a
"d1stance that is a sum of the distance between the wireless terminal and |
: ~ the first base stat10n and the distance between the w1reless termmal and.

the second base statlon

-9 The locatlon storage device aceordmg to cla1m S, charactenzed in that:
| the receiving section further receives termmal loca‘uon 1r1for111at:lonj
. inciicatmg the locatmn of the wireless termlr_lal, rand |

| the base station information judging section includes

_ 3 a registration dlstance calculatmg section for calculatmg the
distance between the locatlon 1nd1cated by the terminal location
infermati(jn received by the reeewmg section and the location indicated by

the Jocation information of a certain base station registered in the



a nmeasuring section for neasuring signal strengths of
signals received fromthe plurality. of the base

-~ stations; - a‘history information storage section
for storing a history of signal strength information,
at one or two or nore tinme points, in which the '
signal strengths measured 6§ the measuring section or
i.nformati on obtained fromthe signal strengths and

StOrggESeE MY denti fication infoi illation assigned to
each of hase. | ar i1 ' Mion is not
othor . SPFRBR b Y BT A AR BNt eSifition s no

-satidfiest @henofhdrBds i diffidren66 Isdtiesnt the distanaticaicskboeddy the
~in the history information storage sectign to a
registoatao odissencageldelatiee cagsdiome a3rd ddii whstanger hstween the
. Jocation of th irel ess termnal based..on the,signal .
wire .?eF@Waif%?‘ﬁameoﬁ?ﬁaln Bﬁs%agtgtlgtnatelsgﬁn a|ltref¥l of %ﬁ @oJﬁn the
" sienSt : I R Bra3h ddsensthfber mation in
.anékg%ﬁggggg?ﬁ%%BPgﬁgﬁgg%?%ﬁe%f the plurality of the

base stati-ons and the base station identification

~ infor mation are associated with each other is . )

- 10. Thgilsretien;starage device ACLOERINEO® Paiirat Fivy asielifeshin that:
o f estinmating.the locatj.on of "W r.el.ess TP

,. i%&ﬁaleoﬁg%%n W?ﬂggbggghgﬁatﬂl&%g%n o%trrgtﬁsor?%%dm_on 18 not

satidiedl SWRER hE thsihase sliabiagd ndpr med | eepistratiage distance

‘ ~'section and the signal strength information. 14. The
calculat@lee sectienninashacteor thayy thoe cliatandes, between the wircless

characterized in that: =~ . i X
terminal and the certain base station estimated based on the signal -

strength corresponding to the certain base station.

1‘1.',7 The location storage device according to claim 10, characterized in
th__at: | - | 7 | ,
_ _fhe updating section uﬁdates the location _lir-lforr_nati-o_n' of the base

_ ,st_aliion‘ registered in ‘t‘h_e storage section so that the -distancérbei_:wéen ﬂjie _ _.
“certain rbaise sl'tétiori_énd the wireless terminal is within the r‘an:.ge of the
distance b.etween the location indicated by the terminal location
K iriforrhation received by the receiving section and the location indicated by
the iocatioﬁ informétion of the certain base station registered_in the étorage
sectién' and the distance between the Wireless_ términéﬂ and the certain

baSe' station estimated based on the signal strength info-rm_atiori.:

12, Thé location storage device according to claim 5, characterized in -

- that:



the history information storage section has further
registered therein a history of term nal |ocation
i nformation indicating the location of the wreless
term nal at one or two or ngae tinme points; and
the transmtting section transmts to the |ocation
storage device the histories of the signal strength
information and.the termn | ocatyi on jnf.ati.|at -on.
A R P R PE R She PR, Peh Bl Btat?h at one
or tv%]?{- 364 rﬁ%need Q%}tfsLé.rctc%%}lﬁﬁgarihsﬂh%%reless tgﬁ?linal.
I nforna |on.q‘8 ating secti1on for updating base
. station information registered in the base station
infornation storage section to base station
13. | NAOGARYEQDN 188 1S 1efRd pbofnSh O WEe188CE bR @hicki®n with a
| ocation storage device and .in which {ocation
- plurhifyosMBas®Bt=tiond e Hirabadrized Bf dohepieise: st ati ons and
..~ the base station identification information assigned .
t @ eaehsafinghesdotma sfoat nnessuating asipmeil asedngithd efickignals
- . other. 67 16. A location storage systemconprising
receimedifremeds pemalitplof thatbaserstativesni r el ess o
.- conmuni cation with a plurality-of base stations and a . -
.| achistory snéragetidevstosagn saiktion fascetoroms aohistpey of signal
' plurality of the base stations are registered,, . . .
- strengBrinderenation, Bh 0BT TWAONPET H53¢ PeHIRaln MHEFdES signal
- a asuring sectjon for neasuring signal strengths, of -
- strergthndngaratte] DEdETBRAPHETS B §T AT RATSLEbtaned from
. the sslég'etill gt?ghg%]sdmd base station identification information assigned to
“éach of the base stations are associated w1th each other; o

* a transmitting section for transmitting the history of the signal



atransmtting section for transmtting to the

| ocati on storage device signal strength information,
at one or two or nore time points, in which the

si gnal strengths neasured t he measuring section or
i nformati on obtained fromthe signal strengths and
base station identification i nformati-on assigned to

stre &;Hg%[oﬁgsg)gst ahl %tsrgﬁﬁgﬁhﬂt% Mptacf26ibtion o o

Qﬁ e t|o phg evice i nc
' 0 f .
e OB T SO L 0 0 e

termﬁﬁ%l%é@éd 8 BeSikagi ﬁ@ﬁgﬁl iRfRARATIAL i on with each

cei ving section for

rec %‘a‘ébngtétﬁf‘n 91h%ﬁha§bﬁe BEragkné&sti@mi | ion whieh bhee station
wi rel ess term nal . areg|stratr0n ' -

inforinkghm dirs 86hichn It)@azudnudmfagmabmﬂ effetlid ngutralitshextbdse base
station-identjification information registered in-the

statieh o bagetlse Ghksorstatibatidentificanon iferrbasionsamt asspciated with
: identification information included in'the signal. :
- cachgithengs iregistaedatingh recei ved by the receiving

'section is registered in the storage section; and '
aar dotafien astimwdingnsadion dgrseahimafing e leeatiageof the
section in association with each aother the base

wirclgsatteeminabRaped @t ith PatOSHIEP %’@% Olayr%%tﬁ‘fed in the
- eqi str at n ectio not ered
s B SRSyl 6bEd, Bl S Dengn

for! nf or mat'i on dependent” on the | ocation of the wirel ess
N informgtigihal 68 17. A location storage system

conpri si ng-a wrel ess termnal that perforns wirel ess
conmuni cation-. with a plurality of base stations and a

14’-. l %@tx{vﬂ"éle%tsotre?' g_gé’tb@@rdlﬁ whi ghich Ol%atdlfi%ﬁﬁcfgnéé&ﬁn that:

. plurality of se stat ons are régistered,

chRe @ﬁ&ﬁfr&%ﬁ@oftﬁaﬁbﬁtstorage section has further registered therem_ -

a hlstory of termlnal locatlon mformatlon 1nd1catmg the location of the
ereless termlnal at one or two or more tlme pomts and
- the transm1tt1ng sectlon transm1ts to the locatlon storage dev1ce the

histories of the 31gna1 strength mformatmn and the terrnmal 1ocat10n .

information.

15. | Tﬁe Wifeless terminal aecordiﬁg to claim 13, characterized by further
eompris'ing:A | |
an information updating section fof updating base steﬁon
-infg)'rmatieh'registe;ed in the base station informatioﬁ storage ‘sectrion to
‘base stetien information regietered in a storage section of the location
storage'rdevi'ce and in which location information of the plurality of the base
etatiens and the base station identification info’fmétion assigned to each of

the base stations are associated with each other.



the wireless termnal includes a
nmeasuring section for neasuring signal strengths of
signals received fromthe plurality of the base
stations; and agtransmtting section for
transmitting to the location storage device signa
strength information, at one or two or nore.tine

16." poA rbsatid stdriagh styheanslcgm@dmﬁhg engliftlesseastied thatt jﬁl@'forms
measuring section or informati-on obtained fromthe _
vmre]s:sg rainmstneagohsyviinc: phseligt af base sthtiohsfanchbilomtion storage
: “information assigned to each of the base stations are
deviggs $ocilatrk doviti¢ne af Hhet prralityndf the Hase atthbons tage agaistered,
. device includes ) a storage section in which
charpejesigedin thdtor nati on. of the base station and the base .
station_identification.information are registered in
as8s T ERIs et daedse her : ' : a receiving

section for receiving the signal stregg |nfornat|on
from ¢ fe EFRFESS Seflp by messuring' 8 4°Bignals

i.on,,i nf.or dgi ng ectlo for perforn1ng on
recelt’?fﬁrf)ocg]ﬁ lur or ma% :[1’8%6 8 & %%(ge station

o rebai %rg&?%h%ﬁ%%ﬁ%@?%qﬁfe ﬁ%ﬁ%h’%@?‘g?# SERRor sgug cevice
mgne@% gﬂgirﬁ'&ﬁﬁ 0119 el R Yt fn%k“@ﬁﬁ:tet 1Ht§1"i’t11 W:H]&l Hlﬂ;'e&gnal

base- St at-lon t I's estimated fromthe signal

| stren%ﬁﬁ@ RHaBut ! Bl ﬂhLaI ﬁ%b&ﬂnn?%@ctmn or iARrkREBhI éWained from the
section for updating the Tocation information of the

- mgnebaﬁﬁexfgﬁ;m n0f hasestaeibnt entEog@N infoasHibn qssighedhtw@ch of
~ station infoi iiiation judging section. _ .
the base Statlons are assoc1ated with each other and '

E ‘the locat;on storage dev1ce mcludes '

' é- storége sect_ion' in Wh1ch locatiﬁn infdrmatiog of the base statipn'
and tﬁe base statipn identification iilformation are regis_tei*ed 11'1 aésociétion _With
each ottler;' " L | -

a recewmg section for rece1v1ng the Slg;nal strength mformatmn from
the mreless termlnal | . |
| a regtstrahon _]udgmg section for Judgmg, by referrmg to the base
station 1dent1ﬁcat10n mformatlon reglstered in the' storage section, whether or not
the base station identification information included in the signal strength
info:mlation received by the recetving_ section is registered in_wth_ej storage section;
ond o :
a reglstenng section for reglstermg in the storage section in
association with each other the base statlon 1dent|ﬁcat10n 111f01’mat10n Judged by
the registration judging section as not registered in the storage section and

predetermined location information dependent on the location of the wireless

terminal.



69 18. A location registration nethod characterized
by conprising the steps of: registering in a storage
medi um i n association with each other |ocation
information of a base statigmn that perforns wrel ess
communi cation with a wireless term nal and base
station identification information assigned to each

17. b@ﬁelo%ta@ﬁ)horbtor%%e sYR6E| VERapSisena! astiieaigkd terminal that -
“information in h a signal strength of a signal

perfoeegiwiedleBy ddigmmriehess teranglufalomsthbabaseations and a
station or information obtained fromthe signal

locatitn esgirhgandevibe ibasehshatoctioeni{l the aplurality of the base
_information of the base station that transmitted the
statishgrat ragstassiychatredtarizck wadtatot her ; judging,
by referring to the base station |dent|f|cat|on .
i ihermiaelcen tewginaldnedudes t he storage medi um ~whet her
or not the base station jdentificatian |nformat|on ' -
i ncl udE@dmeESHRNG é@%ﬁlﬁ?’éof%l‘&ﬁ%ﬁu%lpgeﬁ&flﬁ StWhatqfoﬁgHaJS_

reéel'?’%‘&rfe : S‘i&W‘?r e}‘%ﬁl‘"‘ gg g’ gr?égﬁghg:n "ﬁngssod ation wt h _
D ST G SN e g e

B T
WhIC?:lg r%llrél lSI %ﬁélt g%tré‘xﬁgﬂtse ?Etaiéﬁge&hi‘wé’gftgqt%; 'rllﬁﬁgstlﬂ%m section or

1nfor§{éﬂc?fgeo'ﬁ9irfe@ | rods S akat $10RaWM. ts'@re%%@ﬁsmeﬁﬂ base statlon
l'ocation information of a base station that perforns L

1dentﬂiézﬁ£&5511ﬁ6mmmicﬁﬁt a8sighblh ta whtk! egsthenbhsdl satbns are
base stati-on identifi cat| on information aSSI ghed to
asso@aﬁéd h&aeeaﬂatdther and '

the location storage dev1ce 1nc1udes

a storage sect10n n wh1ch locatmn mformatmn of the base
| statlon and the base staﬁon 1dent1ﬁcat1on 1nf0rmat10n are reglstered in
association Wlth each other | _
| a recelvmg section for rece1v1ng the signal strength 1nformat10n -
. from the wireless terminal;
| a base station 1nformat1on Judglng section for performmg on
the ‘locatlon 1nformat10n of the base station registered in the storage -
section, a judgment re’lating td é predeterﬁlined cOnditio.n-WhiCh is based
on the distatnce between the wireless terminal and the base stationthat'irs
estimated from.the:signal strength information; and
an updating: seetipn'for updating the location inform_ation -of the bés'e
station based on the judgment result of the base stati_otl information

judging section.



receiving signal strength information in which a
signal strength of a signal received by the wreless
termnal fromthe base station or infoi illation
~ obtained fromthe signal stgength and the base
station 70 identification information of the base
station that transmtted the signal are associ ated
.18, W4 ho@asdh etfigtiation methedf Stiataegeriamn btre:dr@pﬂtsirfgl the steps
informati on of the base station registered in the -
. of: storage nedium a judgnent relating to a
predeterm ned condition which-is based on the
- dirsgstedngetimeanstdrage metdisisn tiel mssatiadinh twghbaseh other
station that is estimated - fromthe signal strength
locationor mebrowmtioand of a  bpdat | #igtome Itg@‘at i performs  wireless
information of the base statjon based on the judgne .
compaycatippr withe gredelessnirednedmfid ise statipnp jpation
- for _causing a conput to functl on as .a | ocation
mforﬂ%ﬂ@@@%@e%@ ?%a} ton; 5 recei ving sectl on

f I f

R oSSR Ao or
..t b | :
N

. mfoxjnqaﬁoﬂa%lb?ﬁn%ﬁt %*r ﬁ{eo@lg}?&i Sét?énlgéﬁhztne{rgt?gtlﬁbeaggssee station

base statlonlden djcation info

1denﬁh§%t1 kﬁ@%ﬁlﬁ%‘iﬁs @ftt %dbagg sthapal tipltetReseiei®dhe signal
eac 7

‘a registration judging section

- ate e[s‘sbciatgﬂ'\ﬁigh el%)éhr@lﬁﬁirr“ ng to the base station

dentification i nforrratl on registered in a storage- E
nﬁd&gmg, Nbasegeiratd ab Vhé Hhdwc atatdon iidbatifichtiahi pifoofnation

ase station, whether or not the base station - - ,

reg1std&mi i il Cided (moraige)rnmtinmm i-vohatled bn nbe gignbhse stat1on '

~ -~ strength information received by .the receiving

- identification |1$1fmegattbar ethaludede ist oﬂafgel”mvftdn sagihl Stre?ﬂgth :

,1r1format10n 18 reg18tered in the storage medium; and
regzsterlng in the storage mechum in assoolatlon Wlth each other the
base statlon 1dent1ﬁcat10n mformatlon Judged as not reglstered in the -

storage medzum and predetermmed locatlon mformatmn dependent on the

locatlon of the wireless term1na1_.

19. - A location update method characterized by comprising the steps of:
reglstermg in a storage medium in assomatlon W1th each other
_looatlon 1nformat1_on of_ a base statlon that performs wireless
| 'communication -with a wireless tei'tninal and base station identification
mformatlon a351gned to each base staﬂon |
recelvmg sagnal strength 1nformat10n in which a 31gna1 strength of a
signal received by the wireless terminal from the base station or '

information obtained from the signal strength and the base station



a registering section for registering in the storage
medi um in association-with each other the base
station identification info' ination judged by the
registration judging sectiompas not registered in the
storage nedi um and predeterm ned | ocation information
dependent on the |ocation of the wireless terninal.

idenfficaBdn Afpragtamn bortheababegstationmiutte trarsrhitied ithe 31gr1a1
-as-a location storage device conprising: a

- are a@oemtedgmlemmnoﬂmr receiving signal strength
~information in which a signal strength of a signal

r geeforetingy oa tha gt enfvirmatior gf%ﬂae base stadiphoregistered
_ that perforns wrel ess conmunication wth the
_in thei stsiregs medinmala gudgmiesit Talating dR duImdstermiged cardition
si gnal stren th_and base station |de tificatio

whichabeast o disense bearsng RSP ASE DA anchihe base

statip b bR Al L 236 St b BorAtiaRAPAe.
on lc%tctatl gﬁe Hggg IRt Igggr%étoglreno?%he 8&18‘?& ?ig‘%%n b%%ed on the

assocCl a

- -Judgéﬂairb??ﬁ SR ﬁ%@éﬁtif@t e o ot cdet er m med

condition which is based on .t he d| stance between the
Wwireless termnal and the base station that is

20. ow ghg%%rfemé&slﬁ AN RbrSbE RRAUNTIA @ HRLY 8Mocafin storage |

ting section for updating the location

| dev1dé'ﬁd}h??fsh1@$* of the base station based on the judgnment
- -resul he base station infonnation judging

sectdcelving sectmn for receiving 31gna1 strength mformatlon in wh1ch
a s1gna1 strength of a s1gnal received by a wircless terminal from a base- '
stat1on that performs ereless commumcatlon with the mreless terrnmal or
1nf0rmat10n obtamed from the 31gna1 strength and base statlon
: 1dent1ﬂcat10n 1nformat10n of the base statlon that transmrtted the s1gr1a1
are assoaated wrth each other |
a reglstratlon Judglng section for Judglng, by referring to the base
5 _s_tatl‘or)f identification information reglstered in a storage medium in
' ‘ass:ociatio‘n‘With location information of the ‘base station, Whether or not
the base station identification information included in the signal strength
infbrmat_ion receiveri by the“ reeeiiring section is registered in the storage
medium; and | | | - o o
| a registering section for registeﬁng in the storage mediurn in
association with eaeh other the base stat1on 1dent1ﬁcatton information
Judged by the reglstratlon Judgmg sectlon as not registered in the storage

medium and predetermined location information dependent on the location

of the wireless terminal.



1

21‘.'- A program for causing a eomputet to function as a location storage
“device comprising: . |

a receiving section for receiving signal Strength' infortnation in which
‘a signal strength of ‘a signal received by a wireless terminal from a base
station that performs wireless _commﬁnieatio_n with the wireless terminal or -
information ob_tair_ied _from the signal 'streng'th- and -‘ ba:se- station‘_
identification_ rinformstioh of the base stat_ien that transmitted the signal
are assoeiateei Wlth cach other; o

a base 'station inf_ormation judging section for perferming; ‘011 locatien_
infeﬂnatieh of -the base station registered in a sterage medium in
| assoc1at10n with the base station 1dent1ﬁcat1on information of the base '
statlon a Judgment relatmg to a predetermmed COIldlthl’l which is based
on the d1stance between the ereless terminal and the base statlon that is
obtamed from the 81gnal strength 1nformat10n and o

“an updatlng section for updatmg the 10cat10n 1nformat10n of the base

'statlon based on the judgment result of the base station information

! judgmg seetlon.



