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[ 0001] The present disclosure relates to an information processing
apparatus, an information processing nethod, an information processing
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However, position estimating technology based on GPS positioning requires a long

time at startup for supplementary synchronization and is difficult to use inside
buildings and underground that are out of range for the wireless signals from satellites.
[0003]  Also, as disclosed in Japanese Laid-Open Patent Publication No. 2008-104029 for
example, a method of estimating the position of a wireless terminal based on the signal
strength at the wireless terminal of wireless signals transmitted from base stations on a
wireless LAN (Local Area Network) has been proposed. More specifically, it is
possible to estimate the position of the wireless terminal based on position information
of respective base stations registered in advance and the distances between the base
stations and the wireless terminal calculated from the respective signal strengths of the
wireless signals. Since base stations on a wireless LAN are also set up inside buildings
and underground, by using this method of estimating, it is possible to carry out position
estimation inside buildings and underground which has been difficult for position es-

timating technology based on GPS positioning.
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Techni cal Problem 2 WO 2012/032724PCT/2JP2011/ 004685 [ 0005] However, a case
can be imgi ned where, due to novenent of the base station or the |like, the
regi st er eslolzap#03gt2at i on position informati on i s erroneoRST/JRMIUNEH6STYI Y,
there is concern that the precision of position estinmation carried out
based on such erroneous base station position information will fall. Such
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i ndex corre- VE{&Q” LR9 4, fgLighi ity of an estimated position information
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reliability than a stor I ndex ase station. [0008] According to

one aspect, tREORBERALNIENE] EenghdneptaemenginfrEREen sallasadirem atirelesgei ves
froma wrel eippals @fafimidled Slogn@aplusdlitg BObdve RRASHY; ement i nformation; and a
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feature of thkpomigatoatlisility of hatestimated position information for the base station; and
an information management unit configured to update a stored base station position
information using the estimated position information when the determined index
indicates a higher reliability than a stored index for the base station.
[0008]  According to one aspect, the apparatus also includes
a reception unit that receives from a wireless terminal signal strength measurement
information; and
a base station information storage unit that stores for the base station
the stored base station position information, and
the stored index.
[0009] A feature of the apparatus is that
the information management unit is configured to lower the stored index lower to
indicate lower reliability when a difference between the estimated position information
and stored base station position information exceeds a predetermined value.
[0010]  According to another aspect the apparatus includes
a measurement information storage unit that stores the signal strength measurement
information received by the reception unit.
[0011] Another feature is that
the base station position estimating unit refers to the measurement information
storage unit and estimates the estimated position information of the base station based
on magnitudes of signals strengths of wireless signals received by the reception unit.
[0012] Another feature is that
the estimation result evaluating unit calculates an average of the signal strengths of

the wireless signals.



the informati on managenent unit is confjgured to |ower the stored index

| ower to indicate lower reliability when a difference between the esti mated
posi ti on Wof2orzmsei2zan and stored base station position | RCOIRZKLL/OGEKCeeds a
predet erm ned val ue. [0010] According to another aspect the apparatus

i ncl udes a neasurenent information storage unit that stores the signal
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statio I t based on the history information; and a
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anot her aspect base station determning unit determ nes that
the base st affeghency Oém?éﬁmg@ebase station where the reliability of the

st or ed [DOEX Wldﬂgﬂﬁtﬂeqﬁ?ﬁ@@sﬂdﬂe@ speci fied frequency or nade higher.
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using measurement results of base stations where the reliability exceeds a prede-
termined threshold.
[0016] According to one feature
the terminal position estimating unit estimates the position of the wireless terminal
using measurement results of base stations whose reliability exceeds the threshold and
are not stored as mobile base stations in the mobile base station information storage
unit.
[0017] According to another feature
the information management unit is configured to lower the stored index to the pre-
determined threshold or below when a difference between an estimated position of the
base station and a position shown by the base station position information stored in the
base station information storage unit exceeds a set value.
[0018] A method embodiment includes 12
estimating position information of a base station based on signal strength mea-
surement information collected from wireless signals transmitted from a plurality of
base stations;
determining with a processor a determined index corresponding to reliability of an
estimated position information for the base station; and
updating in a computer readable storage device a stored base station position in-
formation using the estimated position information when the determined index

indicates a higher reliability than a stored index for the base station.



[ 0016] According to one feature the tergrinal position estimating unit
estimates the position of the wireless term nal using neasurenent results
of base swatiis2mhose reliability exceeds the threshol @#Cagd2er/eo4agt st or ed
as nobile base stations in the nobile base station infornmation storage
unit. [0017] According to another feature the information managenent unit
i's confloged The hawet mbhelsstiledt i ndex to the predeterm' ned t hreshol d or
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and a positi od“Sholh By ¥ RECHASE BPET 6" Pl %]ﬁasuﬁ%% PN EotEd in the
base station istfrowmakibese gatomagrmaiion gxegedsita set val ue. [0018] A net hod
enbodi nent in(‘t*lé‘g&%djo%s%&éﬁdn ltﬁgl%ﬁh{;ﬁ&f] ahdformation of a base station
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based on sign stren enent 1 nforration collected fromwirel ess
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hi gher reliability than xforthe base station. 4 WO

2012/ 032724P@W§§8f§%§8§%§%% %T @h%lu(rl’ret hod may al so include receiving
from a [UPZ1d] esscecouting iwadn %Pglﬁaftmtm@h@ft thenpetbod ervehtesi nf or mati on; and
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position infornmation he stored | ndex Accor |ngto an_aspect of
the nethod, SHEOMBRISE@NiTMRLSItYERS of Stgl?ah@rrﬁ@gthwsgrﬂ the gighal sgigagth s ea-
i ndi cat e Iomﬁreﬁ@ht@mrmahynmhen a difference between the estinmated position

i nfor i anl\ci]ﬁsto}(1 base. st th osition information exceeds a
pr edeﬁbmed |t OCF@@(?‘?L? A }'H}Cﬂ‘ﬁpf o an aspect of the method, the nethod
i nvol ves storing history information for base stations having changes to the stored index to
reflect lowered reliability;
determining whether the base station is a mobile base station based on the history in-
formation; and
storing information regarding base stations that have been determined to be mobile
base stations.
[0023]  According to a computer readable storage device embodiment having instructions
that when executed by a processor perform a method, the method including
estimating position information of a base station based on wireless terminal signal
strength measurement information of wireless signals transmitted from a plurality of
base stations;
determining with a processor a determined index corresponding to an estimated
position information for the base station; and
updating in a computer readable storage device a stored base station position in-
formation using the estimated position information when the determined index
indicates a higher reliability than a stored index for the base station.
[0024] The method may also include
receiving from a wireless terminal signal strength measurement information; and
storing in a base station information storage unit
the stored base station position information, and
the stored index.
[0025] The method may also include
changing the stored index lower to indicate lower reliability when a difference

between the estimated position information and stored base station position in-



the estimating includes estimating the sgestimted position information of
the base station based on nagnitudes of signals strengths described by the
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[0030] [fig.3]Fig. 3 is a functional block diagram showing the configuration of a position es-
timating apparatus according to a first embodiment of the present disclosure.

[0031] [fig.4]Fig. 4 is a diagram useful in explaining specific examples of base station in-
formation stored by a base station information storage unit.

[0032] [fig.5]Fig. 5 is a diagram useful in showing specific examples of measurement in-
formation stored by a measurement information storage unit.

[0033] [fig.6]Fig. 6 is a diagram useful in explaining a specific example of estimating a
terminal position.

[0034] [fig.7]Fig. 7 is a diagram useful in explaining the concept of an estimation error.

[0035] [fig.8]Fig. 8 is a diagram useful in explaining the concept of an estimation error.

[0036] [fig.9]Fig. 9 is a diagram useful in explaining one example of measurement in-
formation used when calculating the position information and the estimation error of a
base station.

[0037] [fig.10]Fig. 10 is a diagram useful in explaining one example of measurement in-
formation used when calculating the position information and estimation error of a
base station.

[0038] [fig.11]Fig. 11 is a diagram useful in explaining an example of updating the base
station information stored by the base station information storage unit.

[0039] [fig.12]Fig. 12 is a flowchart showing the operation of the position estimating
apparatus according to the first embodiment.

[0040] [fig.13]Fig. 13 is a diagram useful in showing changes in the measurement information
when a base station has moved.

[0041] [fig.14]Fig. 14 is a functional block diagram showing the configuration of a position

estimating apparatus according to a second embodiment.
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[ 0026] One aspect is that according to the nethod the estimating includes
est i mat i yorhe/sg2Hmat ed position informati on of the bageTgrPatit/onicsased on
magni tudes of signals strengths described by the signal strength

measur enment information. Advantageous Effects of Invention [0027] Accordi ng
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estinmation eF?thatB)fg apparatus accor ing t0 a fourth embodiment.

[0049] [fig.22]Fig. 22 is a diagram useful in showing specific examples of low reliability base
station information stored in a low reliability base station information storage unit.

[0050] [fig.23]Fig. 23 is a diagram useful in showing a specific example of mobile base
station information stored in a mobile base station information storage unit.

[0051] [fig.24]Fig. 24 is a flowchart showing an example operation of a position estimating
apparatus according to the fourth embodiment.

[0052] [fig.25]Fig. 25 is a functional block diagram showing the configuration of a wireless
terminal according to a fifth embodiment.

Description of Embodiments

[0053]  Hereinafter, preferred embodiments of the present disclosure will be described in
detail with reference to the appended drawings. Note that, in this specification and the
appended drawings, structural elements that have substantially the same function and
structure are denoted with the same reference numerals, and repeated explanation of
these structural elements is omitted.

[0054]  Also, in the present specification and drawings, in some cases a plurality of structural
elements that have effectively the same functional configuration are distinguished from
one another by appending different letters to the same reference numeral. For example,
a plurality of structural elements with effectively the same functional configuration are
distinguished as necessary as the "base stations 30A, 30B, and 30C". However, when it
is not especially necessary to distinguish between the plurality of structural elements
with effectively the same functional configuration, the same reference numeral is used.
For example, the base stations 30A, 30B, and 30C are referred to simply as the "base

station 30" when it is not especially necessary to distinguish between them.



base station. [0037] [fig.10]Fig. 10 is a diagramuseful in explaining one
exanpl e of neasurenent information used when cal cul ating the position

i nf or mat 0 2ard3eeti nati on error of a base station. [00B8T/JPLa1yPMEdFig. 11
is a diagramuseful in explaining an exanple of updating the base station
information stored by the base station information storage unit. [0039]
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estimating agg&r atus according to the first enbodinent. [0040] [fig.13]Fig.
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operation of bt)ﬁl@l@pbm tion estimating apparatus according to the second

embodi ment . [ 0046}, eIréticﬁh Jf%]oﬁu%n E%ﬁmhén%aAEgﬂ%b ARebraRla6 ‘Se%rﬁl%ﬁ%cﬁﬂl@m ng

t he configuration o a position estina apparatus "according to a third
enbodi ment . [ dowyExqymplg Opsyatioy. 20 is a sequence chart showing an exarrpl e

operation of %Cbmmmlb@feﬂdﬁ@ﬁesm ng system according to the third

enbodi nent . . 21 is a functional block diagram show ng
the configur atoﬂﬁf%l]%é qebé rLaP estimating apparatus according to a fourth

enbodi nent . 4. Third Embodiment: Position Estimation of Wireless Terminal
4-1. Configuration of Position Estimating Apparatus According to Third Em-
bodiment
4-2. Operation of Third Embodiment
5. Fourth Embodiment: Determining Mobile Base Stations
5-1. Configuration of Position Estimating Apparatus According to Fourth Em-
bodiment
5-2. Operation of Position Estimating Apparatus According to Fourth Embodiment
6. Fifth Embodiment: Implementing Functions in Mobile Terminal
7. Conclusion
[0056] 1. Fundamental Configuration of Information Processing System
As described in detail below in the "2. First Embodiment" to "6. Fifth Embodiment"
sections for example, the present disclosure has a variety of possible implementations.
The "position estimating apparatus 20" or "wireless terminal 40" according to such em-
bodiments includes:

[0057] (1) a base station information storage unit (216, 416) that stores, for each base
station, base station position information and an index (estimation error) showing the
reliability of the base station position information;

[0058] (2) a base station position estimating unit (224, 424) that estimates position in-
formation of a base station based on measurement information for the signal strength
of a wireless signal transmitted from the base station;

[0059] (3) an estimation result evaluating unit (estimation error calculating unit 228, 428)
that calculates an index showing the reliability of the position information of a base

station estimated by the base station position estimating unit; and
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Errors
communication apparatus that is connected by wires to a base station 30. More

specifically, the base stations 30 may be base stations on a wireless LAN (Local Area
Network) based on WiFi (Wireless Fidelity) Standard, LTE (Long Term Evolution)
base stations, GSM (Global System for Mobile Communications) base stations, or
Bluetooth (registered trademark) base stations.

[0064]  In addition, the base stations 30 form a wireless network by regularly transmitting a
beacon signal, for example. Here, the expression "beacon signal” includes a beacon
signal including a base station ID identifying each base station 30. This means that it is
possible for the wireless terminal 40 to specify the base station 30 that transmitted a
beacon signal that has been received from the base station ID included in the beacon
signal.

[0065]  The wireless terminal 40 is capable of wirelessly transmitting and receiving various
data in accordance with control by the base stations 30. For example, the wireless
terminal 40 is capable of receiving content data from a content distribution server (not
shown) and/or transmitting and receiving electronic mail to or from another wireless
terminal via the base stations 30. Note that various data, for example, audio data (such
as music, a performance, or a radio program), image data (such as a movie, a television
program, a video program, photographs, artwork, or drawings), games, and software,
can be given as examples of the content data.

[0066]  As examples, the wireless terminal 40 may be an information processing apparatus
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I n- formation. As shown in Fig. 2, the measurement information includes measurement

position information, a measurement time, and signal strength information for each
base station. Note that in the present specification, for ease of explanation, it is
assumed that the code assigned to each base station and the base station ID are the
same.

[0069]  As mentioned earlier, the measurement position information is information showing
a measurement position for wireless signals. When the wireless terminal 40 includes a
position estimating function such as GPS, the measurement position information may
be estimated using such position estimating function. Another conceivable imple-
mentation would be for the user of the wireless terminal 40 to input the measurement
position information. As other examples, the measurement position information may
be obtained by a method that uses base station information for mobile telephones or a
method that uses various sensors.

[0070]  Although the measurement position information is shown in simplified form in Fig.
2, the measurement position information may be expressed by a format using latitude
and longitude, a format using X and y coordinates, a format using absolute coordinates,
or a format using vectors.

[0071]  Also, although an example where the signal strength information is expressed in
"dBm" units is shown in Fig. 2, the embodiments are not limited to the illustrated
example. For example, the signal strength information may be expressed by a value,
such as "40%" or "80%", that is the measured value expressed as a proportion of a set
value (for example, a saturation value for the signal strength).

[0072]  The signal strength of the wireless signal transmitted by a base station 30 falls in ac-
cordance with a specified rule as the distance from the base station 30 increases. That
is, the signal strength of the wireless signal at the wireless terminal 40 can be

converted into the distance between the base station 30 that transmitted such wireless
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2. First
Embodiment: Updating Base Station Position Information in Accordance With
Comparison Result for New and Old Estimation Errors
2-1. Configuration
of Position Estimating Apparatus According to First Embodiment
[0076]  Fig. 3 is a functional block diagram showing the configuration of a position es-
timating apparatus 20-1 according to a first embodiment of the present disclosure. As
shown in Fig. 3, the position estimating apparatus 20-1 according to the first em-
bodiment includes a communication unit 212, a base station information storage unit
216, a measurement information storage unit 220, a base station position estimating
unit 224, an estimation error calculating unit 228, and an information management unit
232.
[0077]  The communication unit 212 is an interface for transmitting and receiving in-

formation to and from a wireless terminal 40. As one example, the communication unit
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timating unit 224 may apply weightings in accordance with the converted distance
values "80m" and "60m" to the measurement position P1 and the measurement
position P2.

[0084]  As aresult, the base station position estimating unit 224 can estimate a position EP1
found by dividing the gap between the measurement position P1 and the measurement
position P2 in accordance with 4:3 that is the ratio of "80m" to "60m" as the position of
the base station 30A. In addition, it is possible for the base station position estimating
unit 224 to estimate the position of the base station 30 based on a plurality of pieces of
measurement information in accordance with the generalized mathematical formulas
shown below.

[0085]
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Et hernet (registered tradPrrark), a WAN (Wde Area Network), and the like.
The comruni cati on nefRosk— y?éil-ﬂéi)ncl ude a dedi cated network such as an

| P-VPN (I nternet Protocolf/¥rftual Private Network). [0078] The base station
information storage unit 216 stores base station information, which is nmade
up of positi Lkhf or.natd an estimation error, for each base station
30. Here, th é‘s}}%fn%%??ﬁg!ﬁ%g}l@g is an index showng the reliability of the
posi ti dB0§6df dMatlt2lon of the base station 30 and is set so that the higher
the estimation error, the lower the reliability of the position information
and the lower the estjmation krror, the higher the reliability of the
position informatio .IEWI es of the base station information
stored in the base stat i@ rs ion storage unit 216 wll now be
described with reference to Fig. 4. [0079]Fig. 4 is a diagramuseful in
expl ai ni ng speMdthemaixaplresladf) t he base station in- formation stored by

t he ba Sost a&mplgnf ormation storage unit 216. As shown in Fig. 4, the base
statio |nf]o ma |'o]n of a base station includes a base station |ID that
identifies such base station, position information, and an estimation
error. As one exanplg, t I/b.ase station informati on of the base station 30A
i ncl udes the base st t"foz @ "30A", the "position information A", and the
estimation error "45n. Note that the concept and cal cul ati on nmethod of the
estimation error included in the base station information will be descri bed
later with ref®reneeticol Forgsla® to 8. [0080] The nmeasurenent information

storag j t tores.neasurement information recei.ved. t he
om0 on Xete FE58° i ERRHAST S B PRl udr T RE R mmte e Acabove

wi t h ref er encerdingl¥iwhenZhe meedurgnet posfiompdcmmatior nt expndseedgt loopitudecinddes
neasur ement it i i 1l On: i @m?ﬂ i | D,
signal str en@%ﬁ#ééﬁ?{grﬂr?g{ %ﬁa{ %(%glotnﬁeesgﬁgﬁ%g ﬁﬁ%ﬂ%ﬂﬂ% E;’lr:l Fi gé?éég(zthéﬁg

nmeasur ement  ¢fdRAarRbRe laitedes ddigr at Bwwnindieemmazs i éneweizhinoeophlicien
storage unit oB@thedMatel drh@btSt(NL iy MOSH Sthi AR tH6 bEEvebh R wirdléR\édaAl 40f t he

nmeasurenent infaormation.is_not. particularly lLimted to.the . w.reles )
Corminal 40, 2P fedasniption 3 etk o e sgnal sUrnet ASShorRdD FRaRilr am¥iit i n-
formati on i nchaxdinngf thewasghtiapeoadffipeatstVion i nf ormati on 1" and the term nal
that transm ttceaq

the ipformation including "measurenent
position infor na‘fql%hong’ﬁ%?’ﬁ%l\%ﬁa?%“ Ig. 5 may be the sane term nal or may be

di  f er P98 er rsdseribelivarliveatberewivanied positimmti tose patjorabGs fpwrsl hyde dase
measurer at t kA Bolifid S@ildigle WRROBEERRINSEE pQidieucth bRlR e efficip! 40

is wal king, riding in a vehic or the || :

2012/ 032724P&trypdins Howseasinpsality idseyetional(] will 15 alveys de Spcatadsh theoos1] The

base st ati onepafhtbd posiLSH, aR@tHengtibhbietl pdifiof &t dshh&BtotiREu@Osintd @gree of

informati on of a %veg. b%se st at i.]ﬁ)n 3 ?Iias%g) gn & F%:ural itt%(gof7 i eces of

measur ement CHPBONER PSRN SIOR G Y 8o DefepAibed ilirisrensg o Fig- 7 le, the

base ste90dn [Fogd. Viaod 8est dirptansghowing tREdomayt clpipd gstianavien givor. Ag shown in

accor dance Wi ot BeeTRARI G0 o1 o e A0 Huridh SCRLITReRbxliffiod 67 BRGLY €

measur erment i it of mati on t]?o the respective pieces of nmeasurenent position

i nf or mat i on isWéEPU@edtiPhesdine endRALY HEbPRELOLRP &I thevahgta ibckide an page

station 30 aRdmikshedatRthewn B B Bvkéy gl féhRaMBicght ed measurement position
estimate of "the position information of the base_ station

information a n

30. Thé&h%tlhoﬁnghe BEEE Wb EhYHENJA&i S b AthE SPRRELYABIF @pe- AhpRsEian ERY on 30
Wi Il now be demecddtish 30is fourel «ahablimuk basddainehe sighaltsaefgth at the 1hOO82] Fig. 6
I's a diagr amerSerenfelrJlJ[ pdsﬂio%xfpxl &lhenéo%ger?edﬁgtgr?(ge VA uee%blmm?grlldq e tspg%alps r%héth%? I n-

the measurement position Py (the converted distance value "30m"). In such case also,



formati on of a base station 30. Here, g case is considered where the
position of the base station 30A is estinated based on the two pieces of
measur enewo 201feeTrat i on shown in Fig. 5. In this case, PREJPALEOGHSR i ON
position estimating unit 224 applies weightings in accordance with the
magni tudes of the signal strengths to the neasurenent position P1 and the
measur ement  pogietsh®B wWAZ astienexabipil SHgwintie FEQ Tt e pobitigh PRty thohighithe include

measur enent posi tion, Pl shown by the asurenent _position information 1 and
The measar enbhEmL SRS BRRE B B rERESOITRILERRR (b 8RuhBRCT nror mat i on

2. [ 008309t e Hdvatvei,tas skovposskiipl & itis thooighethat thherrpeispleded inghs pgnadn EP2
strengths to:di . t-hi [ b8 | wn
Shero the si dnar g RER b BFordReyRGARIRTpot Lok sl FREATRAR if fecalie
measur enent Jignad preEthead thseaenseismear pesifiandt #il the srearisemergesitign &yt he

si gnal strenghbwn in/BgBEhreArediblanfp®e sihal dtR@AgBOA @b nicAQuremasPosiBRP1
position P2 has been converted.t tQ@ dLS%@n eg%g m. In this fase, t he
i h%& ’

base stati on 2POUICPHITUIST HEASItR Ransowssn refiIF GARGSAGLIE TR narrow

accor dance wdbWntthep@iivnasfiteebae stadog 80 vathees "80nt' and "60n' to the

nmeasur L pqasiqt.ion P d, th r. nt. posi ti P2. 84 a result,
The: bad 0Ll of B it 8 yihe ARGl FREGATE Mo RRRich £ el s 0 ARy PRy
found by di vibdlithegbashetatjam pirétioesstintabiog redSad enegher fosgreatonthPsigand t he
measur ement RO O thsib Ry @G&ATHARGE bk Mritht R, RS d G &R fsitiocR0OM'
to "60m' as the positionof the base station 30A. In addition, i1t is |
possi bl e for IRENHHOTdhesbase ataer PP pEimaed Preiaee tinian pogionSsERalingymEt t he
position of bheihasgles tirtdraferdfe Hiasadueiyths ¢ He sikhily ud i etigmtioh.

resur ST, | ILRUTELLEN, U, AESCHARNES MDA, 000" gl el MRLGIRL oo
=-11(Vi Pi ert¥r of the positi¢ivatfbreraionh paddubat byutha bhje {tx3BGjos{tMatehtiRAting unit 1
di st S(EP, Pi ) 224 based on tﬁé\/ﬁgﬁ'ﬁ qﬁ‘gﬁgqﬁg of thE %hﬁs aged[ig gg’[?r]lat[d}{%rb:oggerted
distance values calculated from the respective signal strengths. As examples, the es-
timation error calculating unit 228 may calculate an average of the converted distance
values as the estimation error, calculate a median value of the converted distance
values as the estimation error, or may treat a largest value out of the converted distance
values as the estimation error.

[0095]  When the average of the converted distance values is calculated as the estimation
error, in the example shown in Fig. 7, "70m" that is the average of the converted
distance values "80m" and "60m" is calculated as the estimation error. Meanwhile, in
the example shown in Fig. 8, "35m" that is the average of the converted distance values
"40m" and "30m" is calculated as the estimation error.

[0096]  Note that although an example where the base station position estimating unit 224
and the estimation error calculating unit 228 calculate the position information and the
estimation error of the base station 30 in question based on two pieces of measurement
information has been described above, the present embodiment is not limited to such
example. For example, as shown in Fig. 9, the base station position estimating unit 224
and the estimation error calculating unit 228 may calculate the position information
and the estimation error based on the most recent five pieces of measurement in-
formation relating to the base station 30 in question. In addition, the measurement in-
formation used by the base station position estimating unit 224 and the estimation error
calculating unit 228 may be limited to measurement information from a specified
recent period (for example, within the last three months).

Updating the Base Station Information



(Mat hematical Formula 3) [0088] Note that "Pi" in Formula 1 shows the ith
measur enment position information. Ac- cordingly, when the neasurenent

posi ti on Wof20rzmsei2en i s expressed by | ongitude and | ati PaEEGP201ve468s e
station position estimating unit 224 applies Fornula 1 to both the

| ongi tude and the latitude. Also, as shown in Fornula 2, Vi is a weighting
coef fi ¢0GIW) obIheiinfembasefatietest nil 32, [Pdhtes HRVaRgsthiigh GlfGance (iketieen
the wirel ess teé.m' n%l 43. and tge ase statti on.3$1 %%ti%t ed fron%.t he si gnal
strength. AsPSHERATRMESIHINE o3 MO Erones UFHhin e ORE S PHPIRY ks fi cient s
Vi . Cal cul at ismmagefuniistliormté@nddice oith[tBOS8GAsion essoltipbaticedby iherbasd $igtion
estimated pos|t:i: . i V.S !

posi 1 on eot Poptmeimftnd3a 224k 8 clulfich P e Fp AR BipRhirPhror
measur enent iCAICBlaHRE Poh22%4owever, in reality a base station 30 will not

al ways cgb@sl]pcam% spbcifibglyetleiinRiasiRoshideemen @it 1N ofThiThERiRAGHION i S
assuned to include. so% e@ree of error. Such esti maél.og1 g)lrarror wi | | now be
descri bed wi £ REHIONSROEMR Orﬁebaél?‘gfo i page Sth FPIGE In e DAY WU Yi agr ams
show ng t he domneeph soiadehmitebiand theopos@iohdnforAstiahevimated tyi the bake sexien i f
the position ERL of .the. ion 30 .h 2en tim . he base
Srat om bool PPuoRkyimifinednh 2k LI iR HASmRES] naRtIRhEhiPYad MR

i ncl ude an eitheogstimiatipi arroihielatiag gethe hesenstitiont Keinlguekion skaredin the basextatiohe.

[0091]In the i%ﬂﬁaﬁ’éﬁ%tm@%ﬁ?% Al tht Estinfrtioh RrBPLHORS e BY &R ééﬁﬁ!aﬁor?éﬁ&v the

position EP2 of a base on 30 is found as an estimate based on the
si gnal st rengtluating Heit ABsur ement position Px (the converted distance

val ue 'tté(gwc]i ) fmd htabseel‘hi @t@ﬂén@wtﬁﬁlgﬁ&n@& esttiﬂﬂltilib’ﬁ%lﬁ@f %&ﬂlite@@;? ittt @BmAMon t he
converte I st anc ue " ') . n suc ase SO, . ... .. )
SoLar 035724 P e DI I HOAMEEN b the s B¢ b itiatifie new amnitin ies g
7, the positifamaEBR esttmithd tigkite Hace staddbrugsitam eatimatinguitih22¥ tshiee highgethehown
by the broken_d.jne.i i r [ L:h. Fig.
2 1151 thodublmfdnindlent 28 BIRC el oBAEA HRENSlon A8 oR1RMRi,

t han the err 6ol stefedde theihase sfetigomiarmgHoERragh g 2ilh f@ithe base stritiog 3Ddn

because the gh,gR@h uBhEIRMINRT p&itidBSTRARYS SRPAnReSh kiBh H¥e, aRd if-he
measur enent positjion shown in F 8 are_ greater than the signal

j i g. t
strengths at [PHEUARARTAEETRHY UPLPE PR TePlacefBe PAMUIQRREIMEHER NGB 5 on P2
shown in Fi gtimhtiodReof Re@t@lad thedRBE GhN@D3Eint uefasnr By GOVOrddhe teasiké i on of
t he base stat| furthe s way, fhe bility of the

posi (1 on 1 nf SFAGETOAB PRl bR g oo R Al P Rt Bmab s on
posi ti on est iemat ongaympdat2®é sicgedinfdrenativh & igteaamtdintetadies ogtielliks tfogmgh hs  of
the signals ugedy ad ag%ﬁgg.im-upmﬁ}tg ﬂréceg%@ﬁri@&%ﬁ{@;tihgﬂlfg RfonOf the
pOSItIOﬂInfOI’I'TB.tIOI']O t he base st ation est1 mat ed y the base statlion
posi tion est MARegeraenyHnkt 232 will now be described in detail with reference to Fig. 4 and Figs.
9to11.
Specific Example of Updating Process
[0100] Next, consider a case where the "position information A" and the estimation error
"45m" shown in Fig. 4 are stored in the base station information storage unit 216
relating to the base station 30A and the base station position estimating unit 224 and
the estimation error calculating unit 228 calculate the position information and the es-
timation error based on measurement information relating to the five base stations 30A
shown in Fig. 9.
[0101] In this case, the base station position estimating unit 224 estimates the position EP1
of the base station 30A in accordance with Formula 1 given above, for example. The
estimation error calculating unit 228 calculates the average value "5S0m" of the re-
spective converted distance values as the estimation error.
[0102]  In addition, the information management unit 232 compares the new estimation error

"50m" calculated by the estimation error calculating unit 228 and the estimation error



224 is smaller the greater the signal sgrengths of the signals used for
estimation. [0094] For this reason, the estinmation error calculating unit
228 cal cuwvaner/whre4esti mati on error of the position inf@ckareano@wssduced by
t he base station position estimating unit 224 based on the signal strengths
of the signals used in estimation or converted distance val ues cal cul ated
from the respeshi vierediigmial basé sanat hSormAsior Xk asit 2t belnabisica®y itan der r or

cal cul ating unit ul ate an average of .the conveted di

val ves as. ondniodil T edaion Ay b B89 T B s CuRR B PR ShORF T oo
di stance val wes 246 it the seslié¢nreiaf onther papitjiononforamtion 8attosed iartyebase vatioe out
of the Converﬁﬁﬁnﬂio%ts%} Mﬂt yﬁishﬁshléhte?reqﬁ%ﬂiggmpoi)Pliselreé%n HeGRRohiisn the
aver age of t he converte di stance va as the estination
error, in tha&aBReemens ush s dpes 1t gpdate the7 pagitipmipformation & "apd thgrstigfatiphe

converted di %h@f\&gnyaﬂemgﬁg t@&mbaMatl(ﬁ%A is calculated as the estimation

error. nthe e shown in 35ni. t he average
of thel @lﬁﬁﬁer t%'fge ﬁ%t%ﬁ%e (}]&F@SE’MWHO“&W&MO ?rtt‘m?tglgc‘éﬂléﬁ dﬁf‘a§st he
estimati on etif@ition Eeﬁﬁﬂﬁa]l&\mtmgtthﬁttzzaldahmwgehtharpoeuanirpifem\n&mhenﬂItle base

st atl on pOSI ttl Oa%o%%%r IUEE},SICCEIQ ﬂlnl lVezzlélCC A meas rergé tnﬁftOI'IRrhO%r t% I%gasﬁll‘élmaétn#

unit 228 cal culate t'he pPosition I ormation and the estimation error of the
base st ati onp8gitipms RiwstG downas &ie.dA. t wo pi eces of rreasurerrent i nformati on
has beeggglgscrjkgd Al Ot‘ﬁ'é baée@@at%ﬁ)%%%n %ﬁﬂﬁ&’dﬂgﬂhﬁt 325% Afhatel Eﬂegﬂ%gmtoﬁ ch

exanpl €. For exanple,’ hown 1| ase station |on
estimating ulf thezbzae %thtéprt% H’s%qcﬁ‘iilﬁll‘%?n‘mélr Fermyal @iyeatabaye. lt?r grapple. The

cal cul ate t hesfpastidn &fbrlcﬁltb@lraﬂﬂg LRP228lsé bacEstes Rtivegeri0¢ "frsest de the
nost recent fr%/fglggr eces q(I)pflsrrea surenment_ information relating to the base

station 30 ifiP f?lbvr?rte K867 Y187 25t RecHEHLUGP EFCRt i nfor mati on used by
t he bagel( at ilondgiaentthomfestativatmanggemett ud2 232n0mpires ts tnewadstimatier ¢roer

cal cul ating uphf. @ﬁ@ulﬁ‘%& P‘?hé ésﬁlntaﬁﬁ E&OW%‘EWF‘[ ) fg%%tésﬁﬁla[ %ﬁ)%]r(?r

speci fied recen erio ree
Updating the BﬁgestSt@dtlndw hasé siptien IU@PIH@BOH\QOMMO@NQMFS@W POl Iy 004685

[0097] The i nfté}ﬁﬂi?éd' tﬁé‘t tH@H@rQ%é’fﬁﬂéudﬂrHrﬁor 28 updangsd bPeRBRaBbRE QN cal-
information (i osjtion information and estimtion error) stored in

the base st atcrﬂéﬁﬁé Hrlé? BitBhsalisraigat ignihe now gstimptad BT RINER? Gitinpited Ry
estimation resibdse pratcipesitidiyestitrtibgagit SLahasHigiRg $eliabdity it idadgn, Wid t 224

and the calculation result prod by the estlati neror..cal Iatrng
ini t 298, [ obuBTRERa e p PRI bl n s Ry B R REURRA R Y 2555
conpares t he tingitioaleitbr t4pnofretahieg potie hasrstatimhaiOfatol the "esematedpgsitiontine base
station 30 s " t t nd the
posi 1 on 1 nf S naioh? éﬁbﬁrlﬁ%%ﬁr‘@*@%&%{@aﬁﬁ?&@g@i?‘??sﬁ”%%##ﬁft‘)?ng uni ¢
224. That is, 49meas #oditadisd lmanagenent unit 232 conpares the estimation
error r[@i(ﬁ%]l nowiR thif @OIH%%l@atﬁ)haﬁlh @itoRRatidh HMRSEMER WitI3eds tdpablRf b@@E
station information stora uni.t. 21 andth@@g mat i on ror calc%ated by
the estimati SHESEVFRY1PELY SPPSHB% frpHgn OF giat‘et staforp s tyed A HiSP8v i ned
t hat the newsasibn rrﬁblrrmloersmageaﬁjlmwbe'dlubs/wttheu@ﬁt reﬂmblrhqn Agraiesult, when

cal CU| ati ng %051 1011 es%mzﬁl[othrmttﬁse(rjr\g relg%s’tertnhggl 40%% rnegi oﬁt bag ngPI Ldi t f the new

PoOsSI tion inf 1 on es 1 on OSI | OnpOSIttll mat i ng uni t
224 is the h|fgm@rt10nt0frélerrn$m¢tnrmb2@¢rstﬁnmg@rﬁem:d umihe bzwtumn@smtamm posi tion

i nformation apg dheieskl A BRBLRI D ﬁ%v@rﬂ%ﬁprleasﬁyﬁ'%fﬁf% sibA kel ad i i@t i on
storage unit 216 for the base stati o 30 1 n question |ng t he new position

i nf or mati on dviteless{s w68 error. Here, the information managenent unit 232
may repl ace tipep, @p?drﬁt[di}lrbfl nformation and the estimation error relating to

the base statipn. 30 uestion that are st ase station

i nformation stfg)rs}élﬁg %HP’%I%QPW@WS%‘? Oifig tﬁgzélist F‘%’ﬁ %IIHFB mation and
est i mat{0 V] er ride configmytierpoahe podigorseineding aparams 2O dcoordingeo thediiat em-
val ues or th t r
carried out E)?hlltnﬁeglt ?ﬁ@o?i)&?nto(ﬂ&}r%ﬁ}gg}%ﬁgﬁ% uni I?%elzaef% ngqfexlﬂ Qﬂg%%é?%leoglcoﬁﬁged in
detai | with pesidpepsdenatingrpparaws id drgulinggottiee fitpt ergpediinepicw ixkergsiseribgtl
Updat i ng ProG&gsSreference to Fig. 12.

[0108]  Fig. 12 is a flowchart showing the operation of the position estimating apparatus 20-1



[ 0100] Next, consider a case where the jposition information A" and the
estimation error "45n shown in Fig. 4 are stored in the base station

i nf or mat WO 281200328 unit 216 relating to the base stati @0TI0N1anEcshe base
station position estimating unit 224 and the estinmation error cal cul ating
unit 228 calcul ate the position information and the estimtion error based
on meaSU{ errerabcdrmh%mafeifﬁn ernﬁioatﬂmg Elmttd@ehcﬁxwm E@sez Slﬁe’ilbdselﬁtl&ﬁ)ﬁoﬁmvm in
Fig. 9 0101]ln this ase ion stl n|t 24
st mat es 1 e il GHCERDI b Fd M B Eing TPt R SEb s de 1t fin”
Formula 1 gi \f@maalbowéthefhase mcm'qﬁ(bm q“ﬁhaloaashaserrh@ndnn ngraswement iofdrabiiong uni t
228 cal cul at R Y feAALeniEH Yol sRiraddifif ERAGFhIcKBaCORYGI g di stance
val ues as the estimation error. [)BILZ]In addi tion, ein or At 1 on
managenment ukPi0932 conpares the new estination error "50nt cal cul ated by
the estp | ONNe&k rd?raltéﬁhﬁt&glﬂ Pidalted l\xhth?tK@p@sn@orI QenRibh &H&Jhs@ﬁtﬁ%n 16 WO
2012/ 032724PCT/ JP2011/ 00468 ﬁ H\ d in the base s &r& |nfor tion
storage unit Posigon psiimaling UL Zga spewi i 3, the;gsi a?‘Pfh‘?rr‘?rr?é wnERntgRS er 1 or
"45nm' st or ed chloulatee abastemstioatdr@m of tHeqrosiionh dmfoshaioagstimatet] b&lﬁe b&ekhadon
smal l er, that e " It i.nf.or ion A' stor in th station
|nformat| on & %ﬁgréé&%%tﬁ%%fg Zﬁgba ed nr% rertanl ?tmt%g tlontlﬁlg%m?tzlgson t he
i nformati on mpasitige psimationiby tQ@QanG@QOHQDSID@daSﬁm&Uhg uhp@2#(SHI)i nf or mat i on
A’ and)&?bﬁ) eStIh 'E&th'tl@ﬁ‘ thé frﬁ&maﬁ%mmarngééﬁéﬂ?gnft 93% Q&r&fg Eheadl kt@@or@%

[0103] After thi's, assune th tation position estimating unit 224
and the es- {PIAIPBACEIEMIZAOIN e rgmaifncerey selangciq g base Agtipp sy i on

i nformation aln@kubh@smt) laH@'E:d)Iﬁﬁalﬁé’ ﬂl@rfo@mdnﬁﬂoﬁ Bgolf dnde@h®h&¢ 8&irdftion error
nmeasur enent

. P6 sh Fi
10 L0T047 1 nctinetDgydhe ista)ou iror s FURisobrs 15" GoPf fd g uni ¢ 24 O
esti mat[@sllflhe Adfvsithis af tHeR@wodstitragobeiser is tat snosleB@ke inforamdon danegenvant h
F la 1 I t
Tl 2o o) Y 23208 9 o5 By RS, 550 DR ATASLERS FALEH, AL bR U1
di st ance val @@goamf@m@t@@tsrqmq wnt Hdrusing t[lc)m%ppﬁtlammf@rmﬁwntemnatm by mat i on

managenment Umid 12326 c?sﬁt%ﬁq éshﬁlaﬂﬁg\’uﬁﬁézﬂﬁf SSUA aﬁqﬁrtﬁkf nexﬁ’r@gﬂmﬁﬁh%ﬂo@t ed by
the estimation error calculating unit 228 and the est tion_error "

stored in th&dlgdlageddydps %lm%lpareﬁfﬁf Fademl %@r&%@?&@&%éﬁ% Neje Hlaéafs%e m

i s determ nedeivhatimhiién erew ieBirgd¥Bthe @ifo@fidtion mﬁﬁ@ém@ﬁhﬁhb@f&ﬂdeﬁ}bthﬁ&a‘[e
estimation eryor calculatin t he smal

b Qo
Soti ot eq " ot tosfiRiaitoRnn i Mt she &t klSr PR i e Slflith ibdulBl
unit 224 has stirgeamit2dbi abi | ity. For this reason, the information

manage 'IBgtr%] un 4 33%311155‘&%5@@ E&ﬁdm g %}{egfﬁgtségﬁiogfrﬂah 1P ﬂle?res%ﬁgdlgagsu?é tlf gat ion

error at1ng to thé base timated posi'tion

i nf or mati on @OS%%W PIg2tene Vel Wpdale ihmowlomlgﬁom@iwnﬁﬁz bapeistatien ety a more

estimation ekf@dble ¢ bASd §H%’kehzﬁbﬂﬂy€h e 1dstin bR CHWHLIT nbWlSes@ifatddgur at i on,
the information maH&gerrent n|t 232 |5 ca abI% of pro- gressively updating
the positi onPPHHGH HiPTHofelalng 0p4E baEAta8R 980 stored in the base station

information stloSagmdunit 216 to values with higher reliability. As a
result, when pr?rﬁb du% ANCEY erﬁﬁﬁl 9 Of%%tl%llalelor\{\ﬁi{'r |l ess termnal 40 is carried out
based on position i'MT OF A tf FesSpect| ve base stations 30 stored in
the bad@lksXlat iNextibefae ﬁa&crlbmgsrh@mged amb@dlmet ofi the presgri slesclgiseret dei depr ove
the precisi oRephfeReLdARRI the 9&06&%&%&1&&%95 the ?F‘es&ﬂtrd%cﬁﬁﬁret\%ﬁlr’ﬂe% lafiRd. 2- 2.

Operation of Position Estimating Apparatus_ Ac din First Enmbodi ment
[0114 In recent years, movement of base stations has 1ncreased due to the spread of mobile

base stations carried by users and the presence of base stations installed in high speed
trains. Also, even a base station installed in the user's home could conceivably move,
such as when the user moves house. When a base station 30 moves in this way, as
shown in Fig. 13, the measurement information relating to such base station 30 also
changes.

[0115]  Fig. 13 is a diagram useful in explaining a change in the measurement information

when the base station 30 has moved. As shown in Fig. 13, when a base station 30



[0107] The configuration of the positioggestinmating apparatus 20-1 according
to the first em bodi nent of the present disclosure has been descri bed
above. NewO,20t1d820per ati on of the position estinating appanauso®EssL
according to the first enbodinment will be described with reference to Fig.
12. 1101081Fig. 12 is a flowhart show ng the operation of the position
estimati ng apparedtibsheZfokd/okrealas 3@&2&63&7@41?&@&31&%@631&&%&&&&%0&@ ng to
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estimating unj 4 O] In addition, the information nmanagenent
unit 232 searS%'{?men%%éﬁ glg)ggst{)gﬁon i n- formatl on storage unit 216 for the

esti matl{ bl ] er ridare.rtb¢ ettinmgion erivhealdsted Sioat the meaguremerfiskoringtion 8312 )meand

conpar es t he ¢f auad; ﬁo%ﬁddﬁ@tlﬂ4%‘1>§fb%f2{re ARJehBf O OWRPSIIITRE L@ bR QFrof @l cul at ed
by the estimation error calculating unit 228 in S308 (S316).. [O0111]After

this, if theCcpewardiiomihegpeaspiesient wfqrmationadl the meagyamenifrgpisigns B to P13

management URFtkr A3verkkid &l '%n{"h'@hlﬁ(ﬂﬁdahé At with S éthed darebéheboRstih fRtiran
error stored in éhe base atlon |nforrr§e on storage uni t %16 usi n t he new
de Yl

posi tion i nf GFHELISAC é&’tCF BBy FLo JPREMEAT B TP ‘t‘P‘FFé Thg unit
224 in S304 amfdrrhdtenrERS @Sthe baeisaniorBHovillmat bub@ted thyhd prsitestinforhation er r or

cal cul ating Wi%o%&g ds kasg’rgg fh%?%okcowlﬁﬁetto tggéwc}; dtdlagcr Waﬁé\;e 1 éﬂt@t error

is larger, the in I on manageirent update the position
i nformati on aﬁ@Odmenémpfnﬁlemﬁmen A progatipmend tlilmbatsaetabalséO b@Sahqeonstimai@d mati on

storage unit y3d6, srﬁﬁﬂés%hﬁﬁoﬂ %ﬁ@f QST RRAMRUIFSCAE bﬂgoﬁ Préigiibh kSbe

enbodi ment of the present disclosure, it iIs possi bl e to progressively
update the pé‘Eii%t?%WhFthhﬁrW §i@iPot0 basEa¥Edst ati on 30 to a nore suitable
val ue hase OrFdrligs reabdralttie slet:()’nc(dmlﬁ)d,lmaﬁtdf Iﬂl’ﬁipr@@ned‘hﬁabéur@fhaﬂﬁ%s/es estthivat ed
Eﬁ%:)é: (r)TIr;nE[ _nf %\r n%]%hgv%n%srcgpge%\éet éﬁf‘?fg Bgéss%cgn f;[nlllgjo%lment 0% the pergs%rr]l
' disclosure, it is possible to appropriately update the position information of a base
station 30 in keeping with movement of the base station 30. This second embodiment
of the present disclosure will now be described in detail.
3-1. Configuration
of Position Estimating Apparatus According to Second Embodiment
[0119]  Fig. 14 is a functional block diagram showing the configuration of a position es-
timating apparatus 20-2 according to the second embodiment. As shown in Fig. 14, the
position estimating apparatus 20-2 according to the second embodiment includes the
communication unit 212, the base station information storage unit 216, the mea-
surement information storage unit 220, the base station position estimating unit 224,
the estimation error calculating unit 228, and an information management unit 234.
[0120] Since the communication unit 212, the base station information storage unit 216, the
measurement information storage unit 220, the base station position estimating unit
224, and the estimation error calculating unit 228 are the structural elements described
in the first embodiment, detailed description thereof is omitted here.
Meanwhile the information management unit 234 according to the second em-

bodiment is a structural element where additional functions have been implemented in



[0113] Next, before describing the secopg enbodi nent of the present

di scl osure, the de- vel opnent behind the second enbodi nent of the present

di scl osurwownido3pe4expl ai ned. [0114]In recent years, nDPERER2010D046%Se
stations has increased due to the spread of nobile base stations carried by
users and the presence of base stations installed in high speed trains.

Al so, even atheigeorafation cRnigateat Led23NddsbebddsianhstiRosmbedinkeat. Thadei vabl y

, h th t at
hi < way,  as RGN PHergon SR 2R SR8 e KR SR SRl skt Far B T o ucn
base stati ond8@rihkd; ddt@hges. [0115]Fig. 13 is a diagramuseful in

e L . ' . 30
ﬁgg ﬁ]'o @bgﬂ 12 ¢ Qﬂi%rmgnéﬁhﬂ ﬂa%gﬁl\éaﬁdmﬂﬁszﬂ d%féégﬁﬁ??efs '“ﬂﬁtﬁ@gg{é %ﬂ%ﬁ@éﬁet@é& 1on
2012/ 032724P@r/ @Pm@/mulea@f k baserséation 30t psedrerk e mgasyemgst igkeMatigived t o
the GCsaka ar @ébmv‘eb@rdﬂf?ﬁfé%@é]&@&erhﬂﬁﬂﬂ%hﬁ% ﬂdé‘it@h'sﬁ@wﬁ ‘By%ﬁbsﬁﬁ)ﬁelrﬁt ation

30 al so changes. For e as sho i nf ormati on
i s obtai ned ?rfliait}@nﬁ‘é)é@éh‘émseﬁ%ﬁ %B)r?@ ‘H’étfpgpgf[) Bﬁ?@?ﬁ“ﬁf‘)nt he
base st ati on 38@xededs msmmrrHa]te itnd b)erlméd rhat ihs diffdraideddtvadentboeh prsaBuks ement
positions P9 P13 n a n In such
case, since t“%]ﬁe %esee at |Vzél)ne %@ Ehe PRe lggllﬁ%aaﬁn%\ied&?rgd%t%eé Siagé)rnegl' it is
preferable t(ﬁompdlan@twm Lmaszlﬁlh@hbmmwrarmnﬁ@m d=R30 gfovementyaske keofithes 30 to
the positi Onbhé?sfs‘?a{tﬂﬁtjo(lHqﬁg’ﬁlohor the Csaka area based on the neasurenent
information at the neasurenent p05|t|ons P9 to P13 0117] Here, the

est | matd B2l er e dhhedditierarrerhesnsanthothpenitinns saereds HrRSE R e thedpformationa-

surenent posintdnafemdid uh® 288 1&@&9&1@ rem&nng tﬂesposﬁﬁmmf@ﬁﬂaﬁdhest@sa irﬂ@l& ion

p0Si i ons. PO 5 BHSAPL B EUUHERR k2L e T e Ty R - (e

nmet hod descr itlizediffateavebdtwethipoth ippsitioerdxoekdyeint set salne.gh¢ morastionat i on err or
bef ore nove ' base
DEer e o e hekp S T Rl SARL b 0 AR PPy G, P
Csaka area. mapnnrﬁorr%@@rsmrmj ur@tilﬁeforw’éﬂ@lb@%ﬁ detgurieduetioive in the first

enbodi 183 Ofl%eoﬁe"é%aﬁ@&' Eth@thts ﬁl&rfgrer@twmsgﬁalg &%o@ﬁﬁﬁy §£1§Ed %a@@n&‘?@)r@een
esti mat ed V\/lthasmall estimation error ficult for

posi ti on i nf GMR9TBLPR MaBagFIEAT BRI whfbRay ﬁ@eﬁ%@é eéftuatiﬁl%ergﬁ SFPé%d Hlotb

[ 0118] For t hibaser eabmrinfoiietigeaonge enboth menltarget vilne tHanS9omt swbhss |6061lnrdi’ t hat
f ocuses on ths situation was concei ved. According to the second enbodi nent
of the prese "Yi sclosure, it is possi ble to appropriately update the

posi ti d0l134f orkmbidmg wftha coaBgurstiat, iifathe B@sei statioe Spihag muived aftovkerpositiof t he
base station f now
be descri bedllﬁﬁnl&%mgsqﬁﬁ&%g %OHR?% lﬁ?ﬂ%ﬁegﬁsﬁq&%ﬁ ?‘o@rﬁn a@s%ﬁhngﬁﬁgﬂ%ptﬂgr at us
Accor di ng t o eSEBdin sl #éﬁ@frf@%g@] FHagger Yaug By ﬁleflammammam&@wnwrabr am

show ng the ognfAgurahi¥mcefit l?ec@ﬁh%é tds@n f&sernév!/ Qﬁﬁﬂdﬂﬂn%ﬁﬁﬁéaﬁéﬂﬁe@@
according to the second enbodi

%As own in F| ?}L"E i on
estimating afPaPYQserisg calc ]éEB% H‘i“haz ?ftf{fﬁ% V§81‘5’8h@ &OHH’é’éth he
comuni cat i ovalugs,tit 2t@mes pessibdestor steahfcomatiod mlaﬂ@ehmnt ﬁﬂl’Oifﬁgtﬁ update tiX16, the
measur ement i nf; Balg%tfor at%%otl%?}%g%agg Ist%ti02n2% stE)rQ: 11? Sena?é ﬁ%t'l(?l{l 1n§§§1ahoﬁ) n

EStIITB.tIng Ulll)l%1 Ion error cal cu atln d an
informati on m@gmﬂmaﬂ new pR4ition information estimated by the base station position es-

timating unit 224 after movement.

Specific Example of Amendment of Estimation Error

[0125]  Here, a specific example of amendment of an estimation error by the information
management unit 234 will be described with reference to Figs. 13 and 15.

[0126]  Here, consider a state where, as shown in Fig. 15, "position information 3 (Tokyo)"
showing the estimated position EP3 of a base station 30 and the estimation error "20m"
are stored in the base station information storage unit 216 due to the measurement in-
formation for the base station 30 at the measured positions P4 to P8 shown in Fig. 13.

If, in this state, the base station 30 is moved from the Tokyo area to the Osaka area and



[0120] Si nce the conmunication unit 212p5the base station information
storage unit 216, the neasurenent information storage unit 220, the base
station peei2di2I2Bdti mating unit 224, and the estimati oRrCEIPLMI1/Q@IEUI at i ng
unit 228 are the structural elenents described in the first enbodi nent,
detail ed description thereof is omtted here. Meanwhi |l e the information
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First Example Operation
[0132]  Fig. 16 is a flowchart showing a first example operation of the position estimating
apparatus 20-2 according to the second embodiment. First, as shown in Fig. 16, the
base station position estimating unit 224 of the position estimating apparatus 20-2
estimates the position information of a base station 30 based on the measurement in-
formation stored in the measurement information storage unit 220 for the base station
30 (S324).



20 WD 2012/ 032724PCT/ JP2011/ 004685 neagyrenent information relating to the
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posi tion est ifpmtating storage unit 216 to a sufficiently large value (S348).

[0136]  Note that the information management unit 234 may amend the estimation error
relating to the base station 30 stored in the base station information storage unit 216 to
a value in keeping with the magnitude of the difference between the positions shown
by both pieces of position information. Also, if the positions shown by both pieces of
position information are not further apart than the set value, the content of the base
station information storage unit 216 is not changed.

Second Example Operation

[0137]  Fig. 17 is a flowchart showing a second example operation of the position estimating
apparatus 20-2 according to the second embodiment. In this second example operation,
S324 to S332 are the same as in the first example operation, but the order in which the
determinations are made differs to the first example operation.

[0138]  More specifically, as shown in Fig. 17, once the processing S324 to S332 has been
carried out, the information management unit 234 determines whether the positions
shown by the position information estimated in S234 and the position information
found in S332 are further apart than the set value (S352). If the positions shown by

both pieces of position information are further apart than the set value, the information



apparatus 20-2 according to the secondygnbodi nent. First, as shown in Fig.
16, the base station position estimating unit 224 of the position
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second ex ation of the position estinating apparatus 2
accor di ng t oseHehes deobpge siaorinermration stopagedinded §rier RocH Y iafosmatien anshan S324

to S332 are %Etﬂné}tﬁiﬁeerﬁﬁ oi?ﬂbhi&estzftioﬁquo @maﬁg)tcﬁn&@&l’eaéu&&ﬂentbl%rrhﬁﬁ)nqsgﬁ): in
whi ch the determn_na are made differs. é%ghe first eﬁ%ggl e operation.

tjion
[0138] More spﬁfﬁrﬂ?l%éi‘? {pormation RFRAFENGEL gt YRTREwhe SBYHYS324 to
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are fu T ﬂﬁlr] afftre p&)@i@ieﬁ ﬁfaow%e[;y Bith stast:est (t}epoisi'ﬁt)ﬁ GBEhRIbn are further apart than

the set value, the information management unit 234 amends the estimation error

relating to the base station 30 stored in the base station information storage unit 216 to

a sufficiently large value (S380). In this way, since it is not necessary for the base

station position estimating unit 224 and the estimation error calculating unit 228 to

estimate the position and to calculate the estimation error if the positions shown by

both pieces of position information are further apart than the set value, it is possible to

reduce the load of the position estimating apparatus 20-2.

[0145]  Meanwhile, if the positions shown by both pieces of position information are not
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[0139] Meanwhil e, if the positions shown by both pieces of position
information are not further apart than the set value, the information

managenent umﬁﬁhezaﬁamﬂﬂﬁahmt vdlee 8376l BRe tation p&@mdesjumaﬁaganiaadu he new
estinmation error i

t I t t 228
S35 (S360) - of Gy hF PR ndbreplop ST eI ST by 5 Fe b R e
t he i nf or mat isormeahiaematon stoidd 12 3k mpdbateasent indogpogion ismagenmar2?@trelonng@nd
the estimati @huRH,Qf stétﬁd?{ ﬁf’ S'3?4)t e PARRaRI AP Bz&b@&&ﬂ%ﬁ& L@ﬂ% ALPEAAR NI T

216 using the new posi ormati on esti mat @Z ase station
position est itheRSHAGLOR P1tf012(2f4h¢ RosgBVinfpEatipR eiEateds by the thiassstatiangrosition

cal cul at ed byshhigi@sidiieU 8e®sT BE n%ls&léﬂn@ﬁﬂ 1Hﬂ)r1%ﬁ!1(§n ¥8 ih PosidaBestimdbion -
[0141] In thi % even if the order, 22 g%%% points in S336 and S344
of the first ¥&%SES@B% Besidep ?Sémlaﬂf‘%%ﬁ IO is possible to obtain
the sarfel4]f ed{exash¢ gorfiatioh nexagghent apie2ad t:@rnparwthedstﬁnmmi @T(Qfell[rﬁlt ihon
[ 0142] Fi g. 1%3'7 afd Ihe npar a{l}naa%g\fl g&aﬂ:ui cf bd/ tt%)é%?{ﬁmzﬁl rogtchlﬁglaﬁngr{é

position estimaling accor grgecon Thi s
third exanpl é28)p1eSé&8 G399 édter ﬂllﬁuﬁthemsww@tlmweormrtmns drampller, tiseinat | ons in

that the pos 'f(t)ﬂnﬁ)a'ﬁofl %an‘é@érﬁéht hﬂﬁ 298 h?c'iﬂ@:srlﬁ& *)Qﬁtl&{ 1n%]ﬁ{aﬂgﬁ altlchﬁle@'stflﬁlgﬂi(ﬁpc e

with the p05|t|on shown position 1 n ormation stored 1 n the ase
station i nf ofHAL $BFFddR 8}6&@@6 Efﬁ‘il‘?n ipf@gmaiier slgsgg UBER 10 #pins thesnapapesiticn Hot t he

pos It L ion est lfdsma@ltdn féyt%rhﬂ@d tbys& &E@ﬁth@(ﬁh Sidni e@ﬂmfaﬁﬁg ﬁi:ﬁt wgmtsysu aaa%dogs ed
on € neasurenent | Nt ormatil eclTli 1g.
08, the T nf o PR B SR e g %%ﬁst%ﬁ ST AR R AR
informati on g$8¥tage unit 216 for position information and an estimation
error bas f 372
rior Th21°nae SRR LA IR IR IBTL BTN RLRLTRL| iR
posi tion shomombmwern@ﬁtpomgn tnfermatiphdnetadddon thenarardedngng indopation

measur ement 'aBBQEHH«ﬁdt&P (?s'i‘tﬂ)ntci}% H&@éétﬁﬁ&%@ hﬂ%om’bl& t}?acﬁ%%ttﬁé)ﬁrﬂergff&ﬁat' on
for such base statjon }()) f ound 72 are further tgart han a set val ue

(S376). [ 0144} e qthfg CES%‘%?P]Fl‘)@ﬁ@UQ%\’XHI%SF dpging thsilardel B¢ PPYEeR $EAtIRE or mat i on
are further appdarhtut D2t he set value, the infornmation managenent unit 234
anends the estd fn[ﬁtlon error relating to the base station 30 stored in the
base station inh flratlon storage unit 216 to a sufficiently |large val ue
(S380) . In thiknbmlymesti Aeetiont Estgnaton afid¥iedsarfermonl t he base station

posi ti ‘?614%@t | PRl & dnbofiffle R BF tﬁefb?es%ﬁtt 8115@{3] u?é‘ha%rﬂegﬁ dERLiG AP gNé’:ﬂi g 228
to esti t he p03|t|0n an to calcul ate e estimati on error
posi tions sh&RHUBY eBipHingjappaatus L0poasceidiig P aftbindrambedimspeoff the Pﬁ?é?ntapar t

than the set gualdd@re will DeSleROBel Bl Gethi® Wi dbieRntO® Figad 9ahdtpe position
estimating app 1101451Meanwhi l e, if the positions shown by both

pi eces of posi I'gﬁloq%rgflffr“ﬁ.ﬁtl on are not

of Position Estimating Apparatus According to Third Embodiment

[0149]  Fig. 19 is a functional block diagram showing the configuration of the position es-
timating apparatus 20-3 according to the third embodiment. As shown in Fig. 19, the
position estimating apparatus 20-3 according to the third embodiment includes the
communication unit 212, the base station information storage unit 216, the mea-
surement information storage unit 220, the base station position estimating unit 224,
the estimation error calculating unit 228, the information management unit 234, and a
terminal position estimating unit 240.

[0150] Since the communication unit 212, the base station information storage unit 216, the
measurement information storage unit 220, the base station position estimating unit
224, the estimation error calculating unit 228, and the information management unit

234 are the structural elements described in the second embodiment, detailed de-
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information storage unit_ 216, the neasurenent information storage unit 220,
t he base station po 'tlolw e}ft:i I-i,? unit 224, the estimation error
calculating unit 228/ T i (( managenent unit 234, and a term nal
position estimating unit’240. [0150] Since the comunication unit 212, the
base station information storage unit 216, the nmeasurenent information
storage unit ZXMothempsicpldgemytagt)i on position estimating unit 224, the

esti mathpyrenkmth gl cul ating unit 228, and the information managenent unit
234 are the structural elements described in the second enbodi nent,

detail ed de- 24 1

Wi =
distS(0, Ai)

(Mathematical Formula 5)
[0156] [Math.6]

W=> Wi

(Mathematical Formula 6)
[0157]  In Formula 4, "Ai" shows the position information of the i® base station registered in
the base station information storage unit 216. Accordingly, when the position in-
formation of a base station is expressed by longitude and latitude, the terminal position

estimating unit 240 applies Formula 4 separately for longitude and latitude. As shown
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[0151] The term nal position estimating unit 240 estimtes position

i nf or mat iwo 20f2/@278r el ess term nal 40 in accordance w t RCI/IPULHL/DI4685
estimation request transmtted fromsuch wireless term nal 40. The

communi cation unit 212 then transmts the position information of the
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respective b&SHZ8P JaYJREX P Biedhe PRIILOIHAS Basssitiop nVithat SrRYRIEH Ut or age
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mat hemat i cal or mul as own bel ow.

A) W, estimtivigt unetali roall useor pasltion4y te@esSt of thabhseSlatiis 30 thaghsves( 0,
Ai) Rt heRBtiAak rdRvElhAhD) si§19a1§é&ng&ﬁ/afbs&&fieﬁ!\@fu@%m;%le%y frar nul a
6) [0157]In Formula 4, "Al" shows the position information of the 1th base

station regi StiEsiesy tgrpminah 0 ghawesinnts onthe RPHHAMPT BA vaiedagemin ¢0-d1 s also
Accordi ngly, pakiesle &&@aﬁﬂﬁﬁi@lﬁlﬁﬁo&dﬁ eftimitonnf ee Fositian ®ysbplyim ie&st%gﬁﬁr%sed
by | ongitude aglngf atitude, the term nal position estimating unit 240
appl i es For mi%"%"separately for |ongitude and latitude. As shown

[0159] Here, as described above in the first and second embodiments, position information

with a large estimation error in the base station information storage unit 216 has low
reliability. Accordingly, it is believed that the precision of position estimation will fall
if such position information is used in position estimation for the wireless terminal 40.

[0160]  For this reason, the terminal position estimating unit 240 may estimate the position of
the wireless terminal 40 by selectively using, out of the signal strength information for
each base station 30 included in the position estimation request, the signal strength in-
formation of base stations 30 where the estimation error of the position information is
below a threshold, and also the position information of such base stations 30.
According to this configuration, it is possible to improve the precision of position es-
timation for the wireless terminal 40.

[0161]  Note that the information management unit 234 may amend the estimation error to a
value that is larger than the threshold mentioned above during the processing shown in
S348 of Fig. 16 and S356 of Fig. 17. According to this configuration, it is possible to
prevent position information of a base station 30 with a high possibility of having
moved from being used when estimating the position of the wireless terminal 40.

4-2. Operation
of the Third Embodiment

[0162]  The configuration of the position estimating apparatus 20-3 according to the third
embodiment of the present disclosure has been described above. Next, an example
operation of an information processing system according to the third embodiment will
be described with reference to Fig. 20.

[0163]  Fig. 20 is a sequence chart showing an example operation of the information

processing system according to the third embodiment. As shown in Fig. 20, after
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J 18 of Fi
Accor di ng t o °f RPEILEINYLPR{QIGHWVIrpless; termpigaldlgag F¥§ent position
i nformati on of5 @&tdse station 30 with a high possibility of having noved
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[0168]  Fig. 21 is a functional block diagram showing the configuration of the position es-
timating apparatus 20-4 according to the fourth embodiment. As shown in Fig. 21, the
position estimating apparatus 20-4 according to the fourth embodiment includes the
communication unit 212, the base station information storage unit 216, the mea-
surement information storage unit 220, the base station position estimating unit 224,
the estimation error calculating unit 228, the information management unit 234, a low
reliability base station information storage unit 244, a mobile base station determining
unit 248, a mobile base station information storage unit 252, and a terminal position es-
timating unit 256.

[0169] Since the communication unit 212, the base station information storage unit 216, the
measurement information storage unit 220, the base station position estimating unit

224, the estimation error calculating unit 228, and the information management unit
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i nformation st @ea@enbenpt tidddihat, e NaBAGSH alrdi0sT spEISbdsk Oraties BO Was bérg uNi t
224, the estl mati.on error calculating unit 228, the informati on nanagenent
unit 234, a I ?e‘iability base station information storage unit 244, a
nobi | e [bb}é?é st\Whé¢rothe @etireatmnndrrig of a base station 30 stored in the base station information

storage unit 216 is amended, such base station 30 will have low reliability as a fixed
base station, and accordingly the information management unit 234 adds the base
station ID showing such base station to the low reliability base station information
storage unit 244. Here, specific examples of low reliability base station information
stored in the low reliability base station information storage unit 244 will be described
with reference to Fig. 22.

[0173]  Fig. 22 is a diagram useful in showing specific examples of the low reliability base
station information stored in the low reliability base station information storage unit
244. As shown in Fig. 22, the low reliability base station information storage unit 244
stores base station IDs showing low reliability base stations in association with report
times showing when such base stations were reported (added) as low reliability base
stations. For example, in Fig. 22, it is shown that the base station 30A was reported as
a low reliability base station at "2010/7/14 10:34:56". In this way, the low reliability
base station information storage unit 244 functions as a history information storage
unit that stores history information for each piece of low reliability base station in-

formation that has been reported.



unit 248, a nobile base station informggion storage unit 252, and a
termnal position estimating unit 256. [0169] Since the comruni cation unit
212, the wazerxpBatdon i nformati on storage unit 216, thePGCEABUMENEHSS
information storage unit 220, the base station position estimating unit
224, the estimation error calculating unit 228, and the information
managenernt4] unitere it MOoAGIVARSRIPARETE BR20h1iON @%&Bbe?s%érea IiIEthte hifoshitugt ur al

el enents descri bed | the fi nbodi | ed. descri ption
Cheroot i o oNldEdnii b S adat i i Bl R S TR e Sl B B a TR oot
t he i nfor mat |Hmverva1nagehmdtto imagin@ 3 dasdetleraribn@serwhnidtrheve lduee shvefabtimes e a

bet ween t he %ﬁ(%ﬁ\[l@'ﬁ(ﬁfjfcﬂ%%& fn of a base station 30 based on the

measur enment tron rec |ved fromthe wireless term nal 40 and the
posi ti ¢AlBhowtawshiptasren. die mpkibybrse Fefo deierarining unHe 4B agfersde s lgw re-

II ?f ?L maf:ll ]9? $BiliROBask Riatior %ﬁoﬁn@iﬂoﬁ@ﬁﬂaﬁ%&ﬁﬁt mainti‘l’l@te%ﬁlr@%( fRedsaR s&ﬁ’fbn‘B@' ue.
e al eren

et ween oth ns.exceeds t val ue,
i nformation ﬁ%gése At CRK a?%& %’:bglti’ Hesergéﬂt‘lﬂaﬁlﬁl }flﬁh ?L)th‘EfFi‘éy bgoas‘inf’l’%%
i nformation $>hmmhdnnF<bﬂm;ab@&e t}&trabblmlbasﬂitaﬁdsmﬂetamlﬁlhgruage48| Imaty Ribmier t he
base stati Ontl?’aQ ba qstfz‘iat%nlmh '[-Iil gto otepd {Vfr]e&abef g%age t gogﬁan
posi tions exceeds e set fHie P orrra oy e Iahig S o5
i ncreases t he sytiunbeybf tlhnes,egch aretvicen i tiores strderedmenwithia atra)selflsd atiiah
i nformation LAY AdfeWtek, SnkGnbifth, 6rhﬁre9%§ﬁtl§t ]/l 'rﬁ@blﬁ%a's@stgﬂf&?t' on.
[0171] Accordingly, the estimation error of fhe base station 30 is anmended
mai nl 'y (WY t HB nipie detatl dor &g e3pmpleshaw) dyFigrds. singedhg ase sfation RN das Beanhe

possi bi | Id ty tépited ab@&gw sdlAbil@ybAe sviios €08 Sinhd¥BhA tl@be@bﬂ@flebnhaﬁ)lbﬂﬁ " to
correcte IS” e ase station.carrie ser wev re are
e chens wrBn PR R RERE Gt Shug i i 2 T s b e Gent
of the user. staton BOASs & embda paderstdtioa. present enbodi nent, it is specified
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1 on error ase
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amended, such base stati|on have | ow reliabil ?/ as a fixed base

station, and ng&)élerbaﬁerﬁfrtgpnt%th? Hpmlﬁaﬁﬁeéwwaﬁs@eﬁwg% % 8shopsingie pase
station ID SIZQV\ﬂhB@aSbUs@d‘ndﬁaB&)fSh@bas@@tah@n B0& i¢ aleti @b tlebnéblteyoabaaeu@i at-i on

information stor nit 24 , cific es ,of liabilit
base. stat i on PRE st s riGoanRPR pRARR b el RIP P, Rt g iR Y

i nformati on $tgrsg®nuniorm2deh sipllage bt d&5 pranbgtlingindnneebaseéno e bage Fatgpn 22.
[0173] Fig. 2%piy &teg'bi‘z%é‘ﬂé ?%ﬁ‘ci/H} 1nf&nﬁﬁ8ﬂ%grt§@ﬁ8hf A[Gen%ﬁﬁipéagﬁefro‘c the | ow

rellablllwﬁ/ bas statiron Infornmation store ow re 1ty base
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st at i ohO}H¥ or nieiiBiormatimaetha e spation 3Rdesapiped; by the obie baseiseatiogyge-

reliability l@@irﬁﬁmﬁ% @hit 088 kdbOX ﬁ%bﬂ@ﬂas%tsﬁhﬁl@ﬁ%lalyrﬂetde%éh %612 tRSbRBSALISH ahi on
| Ds show ng Iow re

iabilit s stati C|at| report tines
showi ng when fSTRATOB §0Lg8; tizggs %p&’lh?leale @f'd%?f)‘o“ag)%% &P iEbility
base st ati onsernfosd hyxthmii(ﬁﬂe ibasefstgion 22terintninguisihddthtotteat mohik: has etagd@t i on
I?)gAt \FIIV?: {,\25? 1§eh as g%?(r)ré o E;I?altl'oﬁbslul fé_t%% thg { ?1118}1 %fofma‘u%‘ﬁ ang%oeésglpéltlor% grrrlg & gg 4
functions as Oﬁthwtglsmtytl@nﬁ% may |b© nlektedrfsgpe therhase sthaen kf@magion s@r@eyﬂmt
information heg each piece of lowreliability base station information that
has been reported 28 WD 2012/032724PCT/ JP2011/ 004685 [0174] Here, it is
concei VABI% t Rfce bl e stalipmisingh Presentat pExed loraiipn 4t depraitied pbeveatfi tn

storage unit f@éhids o shema idbil@bideistayioR awee ﬁsteatwmﬁ e@@mauﬂgema pbsibn bhe user

Tove house: SSES el H0oihereSiaid BT al O Sy B BRIt Tag B

reason, the nmnbitilos. base station determning unit 248 refers to the low re-

[0180]  For this reason, the terminal position estimating unit 256 may estimate the position of
the wireless terminal 40 by selectively using, out of the signal strength information for
each base station 30 included in the position estimation request from the wireless

terminal 40, signal strength information of base stations 30 not stored in the mobile



liability base station information stopgge unit 244 and determ nes that a
base station 30 that has been reported as a lowreliability base station
wi t h hi ghwbretusery is a nobil e base station. For exanplP€T/JPta1/nwisl e base
station determning unit 248 may deternmi ne that a base station 30 that has
been reported as a lowreliability base station nore than a set nunber of
ti nﬁs such QSSdSMtRﬂ 1n1fdrM@t1(Bﬂ sffBIQge ofiit L&Nad mﬁﬁ”ﬂﬁe st hﬂaﬂg@l, sieglsd ﬂﬁd)oplﬁbh od,
such as one th mont.hs, is a ile base st

05761 - ror bt R Phie Syt RE ATRBHE B STl i B3 e RiBl G0
station 30A hmprdyedre precpm)neﬂp@astl@ ¢somatieh f@in Wirtlyssbasanst4t i on four tines
in the period.§ (ﬂ%} w19/ 7/ 14" to "2010/7/18", the nobile base station
determning uni't a§ may determ ne that the base station 30A is a nobile
base station POEIGSW’ﬁ]gqlmﬁ@?gwﬁpp%ﬁuﬁ)ﬁcwfélnlﬁéggogltﬂaﬁnﬁ’ﬁd%nélet ernmined by the

mobi | e (besie Stﬁfe'cﬁﬁﬁ%ﬁ’aﬁéﬂ%ﬂhé\goﬁmﬁ es%k?anhg aPﬁar@tuﬂQM'a@c&ﬁﬁ% 1SRt fo@An | S
added to the g‘ég' | e ba stati o nfornaﬁﬂeon storﬁgleﬁ) ?nﬁ%ﬁ 2. For_ exanpl e,
when the basé& QW‘%‘hO & PRESSNssPsy s s berdrseidd ]V XEANSXAWPE at i on
by the nobil epaaaen of mélpomdleéﬂrmiatmgmgparmuts 2048 ccaslirgtowte fonrthi@n- 23, the
base stati onb memgﬂ?b gf‘fglﬂgéﬁ%’{tﬁ %gflcet%e}agdﬁd to the nobil e base station

|nformat|onsoraeun| ase station ID may be added to
t he nolP1&]badag. s&4as pdlovichind shating an sxanplgepemiion oihe positon eftiinating nmanner

based on a bagg,&habi thcl:é?df %RQ'%E@QuRM emBEdiURA!, F%@P'/aQEhdw’H Wﬂgtmoﬂlert%?@r ted

froma vendor or carrier. infornmati on on base ation
det er m ned byt3fiRR PABHPN %Stlm?@@gélpa@%ﬁf %p%l@ﬁﬁﬁﬁirﬁ@tlr\grﬁppa@% 20t gdmitetpbi | e

base station ﬂﬁwpbshﬁ)ndﬁfo@h@@brf &b Asb etabas 80 it ioffhd mmﬁlf@ﬁdn@ mfﬁltn@art@ge uni t
216. For exanP en th ”rsﬁ tstatl on 30A has ?azkbnfg gtb&rm ned

mobi | e base $%%4 8 %E‘F%ﬁ’"‘ﬁ‘?ﬂ‘? JIEHRFIOS £ETRE HRE bFid Pty

base station(b5F40r mati on, such as the position information and the

estimat bPéBf] S Ndx, o‘%falt%ﬁ%u@e% fn n?a%@l&éi%th%@%@%m?&ﬂﬂﬁ i6h g? il (s Ldgopase

statlorji ormalonsorae I NCe sesatlonls
not present @&psifof ﬁsié@atln@@att@ﬂ shewrl@seY(dh e estimaidon ¢rror qalcufa@ngramt@% on

such a nobi | %al@éﬁ?es $h @bt RNt for be 8l ﬁ@@ﬁi@n@ﬁ%ﬁﬁﬁidnﬂﬂﬂﬁﬁ?ed@@%é b8 szEoﬁl
wireless termnal 40, there would be the risk of fall _in the reci si on of

the positi onPESHPHETIHINSUYILSET Paseda tae F@a%‘?fnefttﬁ%foffé?‘tiﬁnri&l? HO9Ft i on
estimating utpbmaﬁsstnmnoas&yltﬁ@b@etstaaoﬂ@sgltlbméstmiatﬁqgemwzmI(@iﬁ;)t erm nal 40

b I j vel i f th f. h b
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term nal 40, feingiah ssiragngmtt?.1|6Ifbk)pmmqnonfommattuasmdsatnaﬁtstlmasomérrm‘clasngtced in

the mobile 2 eVQs§9é§6;8§ﬁ?Ynz(ﬁ‘)d;g&ﬁ@%?%%é@%ﬁﬁ%ré@%Eeefo%hékétﬁﬂadoﬂfe?fo d 6

storage unit se s also the position Infornmation

of such base n§WasimAdOBETOIARkElERdRY the esthnaianssior guedeiiaghunit 228 & 598si bl e

to i nprove tmggp?eC|S|on of position estlnatlon for a mnreless term nal 40.
Posi.tion Estimatin arat cord to Fourth

Enbodﬂi@%ﬁ ‘]r'ﬁﬂé IE B ey Emag A Olilﬁ fd P’P RGN AFET AL us

20- 4 accor d| mgltt264 upéatésodie phsmm)mﬂmmubn ahd tH&e:s@maﬁ(ﬁﬂérr(di ssrbdBuheblses been
descri bed ab%‘ﬁflon mn ? éflatl%n s?or?gqapun?t ﬂ%eLhﬁ{[g 089%% ﬁorp I t Ia(ﬁ n%?ttimr@cti lo};m th

appar at us 20 acco ourt eserb
ref erence totlHE lgise 9tgtion posmon estimating unit 224 in S504 and the new estlmatlon error

calculated by the estimation error calculating unit 228 in S508 (S520).

[0186]  Meanwhile, if the new estimation error is the larger (S516), the information
management unit 234 determines whether the positions shown by the position in-
formation estimated in S504 and the position information found in S512 are further
apart than a set value (S524). If the positions shown by both pieces of position in-
formation are further apart than the set value, the information management unit 234
amends the estimation error relating to the base station 30 stored in the base station in-
formation storage unit 216 to a sufficiently large value (S528).

[0187] In addition, the information management unit 234 adds the base station ID of the



[0182] Fig. 24 is a flowhart show ng agyexanple operation of the position
estimating apparatus 20-4 according to the fourth enbodi nent. First, as
shown i n WD@012208272the base station position estimting BOTUPARL0@HSI he
position estimati ng apparatus 20-4 estimates the position information of a
base station 30 based on the neasurenent information stored in the

measur ement  ibafestariini 30Nwisdse kagBatitni drro2 AQs bedh adnedbed@SElafdeatali@no e 106H504) .
[0183] Next, or,alternati.vely in parallel w pesition esti.mtion by
he buse st atPBRULELFFhbiF uorTuBREr i b GRibATk Edou oA, vt i on
error cal cul atating judging @e@48acer @ttesloanredisbilifypibtdsostagon mforofatibhetopesi ti on

I nformation %ﬁh'zﬁ%ﬁ@a&){nﬂiﬂ% RASLORE AaliGN 30 ARk hég%eﬁi&&é@t&'tﬁ&o%eha@ﬁ@
based on the neasurenent information used in the position estimtion by the
base st ati on bp#sitationriniesmptien stoigeeinnit 29dwith adog) frequenguisiaimabkile hase patiethe
information ngsggenent unit 234 searches the base station in- formation
storag it 6 for posi.ti i nf.ormation and esti.matjion error relating
to theﬁgﬁf&é SUHPGPas St?‘HOIhﬁg%]i“?"b‘Hg ?%éﬁ% Staen g(g%grpgge hethe sribdledats mat i on
error and t hetariem;jeipingnatii DI te be armatdledubattaibibly atideel tosld imabilolbase stadon

cal 9“' ati ng lijrﬁlo}ngtlzo It(glrase519 81} ﬁS%SéL %)the {n91n8n5a]tiof &0 ht'o%he f)gsetsgﬁorq ?W
estimation error Ts the “Shal | e’ “ the rnformation nagenent uni 234

updat es t he positiohaonddlettdment tho haserrthtionenfesmatiar stongenriv? 16(6Aed in t he

base s t[@f 89? n iAg &Hsé%édﬁd%o?% g&&gging W ¥he_%gw@rt}9 %B&_iifnlaﬁt, ﬂ‘?%'\%(%@ﬁﬂé éo%_terrrﬂne

i nformati on esti nated ‘base~station positign est ting unit 224 in
S504 and t he "HWedasq sigtanenl ey psanschpidlibesorgs Byssithe faidhs wEminghpasiticsy es-

cal cul ati ?ﬁ lﬂi:ﬂiaftingaﬁitbgg ?%ﬁ]ame osilifd 861 Wearwhielinal 40 b?@el%t?ﬂlg@s“ mati on
error 1s e lfLarger , e |Lnrornal.l op ma enent. u ererm nes
whether “t ho. BORELTBRE TeRtdiH! B e BEREP Dl e O REA S0{1FEEad I S504
and the posi tposition aftonarhirequebdivord thenwBSl2S tameindlut(t trersigphsttenptiaim-a set
val ue (S524) ¢ I ti%F%f B2 '&a‘ﬁ%ﬂfﬁ H{?t"!‘ibr?%’ iPRE 'i];}o%'ﬂg%ﬁée LRt h e dﬂ&é&g@m' on
are further aparat han the set”val ue, he 't n ormation (ranagerren? uni t 234
amends the eghit@agiapmobile baserstdtions. ngd ebo thvepdsina isfoampiem Foush basedtations he

base station 3pnALsdIBhE At Qnfig8ratiBh tit R HBsdiBle o OV E IR PrdsibfbBsosHInue
(S528). 1101871l n addition he | nformati on nmanagenent unit 234 adds the

t
base stati oneHpgioninea vaslepesming) 842724PCT/ JP2011/ 004685 base station 30
whose esti nmat igQrifer ror has been anended to a |arge value to the | ow
reliability b station information.star unj.t 244 (S532). After this,
t he nobil e baﬁfﬁ%‘%di‘??l&npﬁlﬂalafw et nﬁggbétégf?gnq e lowreliability base
st at i orl019¢f or fatst wrfostto embedinmints @4k pmsktnddiseosirabsavd beah dasdodsé alsavat Ioon 30

that has b | Jeab 1] ' ' [ t
nit 248 wi t o GrOPLCRoRAMen P ikt FRGEE TR BT SRh 0o Newt .

a base st at i @asaribed Wbgferigfupgiéonas Bpdatiag base stoicid pOrmpiRY 2ppsifipe erEmting base

station judgirmgtienifér 2@ 8eled BfnidamDh ieelamenSluatddtot moBlEBetstutibhg nobile
base station information toraggium t .252 and .the i nforgaatﬂon relating to

the base stafNOMeIEeiase HRAISDFYR] N pRYUANSIIMAHRS LRI AYGVEh 25
i nformati on skaiibge beinivtin 24611 f{ISBABYdiment, it is also possible to implement such

functions in a wireless terminal 40.

[0191]  Fig. 25 is a functional block diagram showing the configuration of a wireless
terminal 40 according to the fifth embodiment. As shown in Fig. 25, the wireless
terminal 40 according to the fifth embodiment includes a communication unit 412, a
measurement unit 414, a base station information storage unit 416, a measurement in-
formation storage unit 420, a base station position estimating unit 424, an estimation
error calculating unit 428, an information management unit 434, a low reliability base
station information storage unit 444, a mobile base station judging unit 448, a mobile
base station information storage unit 452, and a terminal position estimating unit 456.

[0192]  The communication unit 412 is an interface for base stations 30 in the periphery of

the wireless terminal 40 and functions as a reception unit that receives wireless signals



[0189] As descri bed above, according tog{he fourth enbodinent, it is
possible to determ ne nobile base stations. This neans that it becones
possi bl e WOr20t218212¢r mi nal position estimating unit 256 POTOBI1NAM4E8 he
position of a wireless termnal 40 by selectively using, out of the signal
strength information for each base station 30 included in the position
estimation rmuﬁﬁﬁteﬂ oM thb ®as staloas SOaed Bl Nahndssidhenisthgn@dnsalit @nglds

i nformation of tstatl ns Sgonot stored in the nobile base station

i nformation SIEBF3 3% e %t?nﬁ hobi | e base stations, and al so the position
i nf or nd01 ofTIEumtfasmamnsmrat 4 BineeB0res Aoc exddi trgsatingbase suibn GOy the signal i t

I's possible %geﬂﬁfﬁ’gpf’ﬁﬁgfengke%@{a%ﬂeééﬁéh We th@%hﬁﬂ afih hﬁﬁhﬁ?ﬁ'oh)%lcﬁe r el ess

term nal 40. ment | n unctions in erm nal
[0190] Fi rst s#ippis¢: rBYer%an%me@g@ﬁ %tf?@gﬁlrléwrfhe Hlearlrgeitank s} 4. d5ewg

descri bed abeygmplkmdab@emiehShfdRafiOt§ich a6 e dismbéswah rdtbRnBs ®FaRL2 is
di scl osure, Eﬁg‘ﬁ’l es have been descri bed where a function for updating base

station infof a position estimating function for a wireless term nal
40, a det%im nﬁheg)tﬁanmﬁﬁduonalftﬂmkmbinlberebasetcsuﬂi ofoihs wieteds teh@iral 4@ ar e

i npl enented in 1&3%0 hegr}the n%boraart%erﬂ%ag Q\ae eaftfecav%)lo' l_é%vn\%vc% %@%%l(g a%rtfl bed

bel ow i n thea?cq’r I nen is a 0SSi Sdeh
f uncti ons i nbasenitatwingsiormetion ﬁ@ﬂagﬂunltglﬁ,glle] I gpureEent mfarrmmctstomm uniff ock

di agr am showphg th@ﬁas%%fhubﬂ h%ﬁhbﬁ’Qstﬂﬁatﬁg‘ﬁn‘it%@sée Ke?chﬁ&tﬂﬁ' en%? chEﬁlQﬁ%ﬂﬁt to
the fifth enbodi ment own 1 n Fi 25 he wi reless term nal

accordi ng to2ehdhe ifff?lim?’élﬁﬁé%ﬂnﬁé%”{leqt N&t ddéshe v rehabilisabase statinn infarpatiog

measur ement ldf@irige‘hlﬁt 244, m@s@@%%&&@sﬂaﬂdﬁf QdgTRE LHiR 2458 Ah@GBbUbise 4thfion an-
measur ement i.nf or.natj on itglgtrf?ge un ase

[
ot mat 1 ng. uPEAgn Safpedog e, MU Bl AP S e HG AR 48 deRfbed i
i nfor mati on nmEnfagehentbodiment, ZM:ld,Jchemafbmmleltaa]edaallaa;dmptlyn Hes®f $¢ @hitied heref or mat i on

stor ag ﬁO If%f] t L}ﬁds‘hor? tﬂ?gfegs%r%? tuﬁ?é@eitf?)'ﬁ dg'tﬁ qgr HE Inr}eaé[ﬁtgm u'EP[QlIM?s b ase

statio ormat1 on storage un OSI ion estimati 1 ng
unit 456. [OEquDMéhwwmrnmtmﬁﬁnnmm S8 @1%14?-(} armﬁéqafsw fush mese

stations 30 ispehfa@t RESHRANBAMhODask REIVA 'i)@ilﬁ&?esttﬂa!ﬂlg\ohltﬁg4 aRd HeWRGhhOHS as a
reception unit that receives wreless signals

2012/ 032724 Peitry eseatngonsigk 8 qaleylats Eht:é)esm%&ﬁf%%atwasa@déltea&srlmg%emarrf& as a

transm ssi on aujasd sthtiat 30. a8 sifbirSatibinedrRgemSit@nal4s4 e ntipdaea g whaithdss 30.
[ 0193] The nea

50, the i gnatoarRERgrtcel O Parertrraoan o Elerec bRy Mo BamRR e Fon "
unit 412 fr omesn@talmotnﬂsleb@mm thepoSition Byformeeswmrand ghet ¢$e'm§ﬁglm atroisehtanegt by usi ng
e "o TPt 00 TETRL TP SO TR T U 2
functional bHg8 r@d ﬂw@&q— tt@rmllefqr@lau%st@tedﬂh éhe\/haﬁ%ﬁté%@l m&rmaﬁan stpgrge unit
416.
[0196]  Also, base station IDs showing base stations 30 that have low reliability as fixed base
stations are recorded in the low reliability base station information storage unit 444 and
the mobile base station judging unit 448 determines mobile base stations by referring
to the low reliability base station information storage unit 444. Information relating to
a base station 30 determined by the mobile base station judging unit 448 to be a mobile
base station is added to the mobile base station information storage unit 452 and is
deleted from the base station information storage unit 416. Note that it is also possible
for the user to manually set a list of base stations 30 used in position estimation.
[0197]  Based on the signal strength information for each base station 30 obtained by the
measurement unit 414, the terminal position estimating unit 456 estimates the position
of the wireless terminal 40. When doing so, the terminal position estimating unit 456
estimates the position of the wireless terminal 40 by selectively using, out of the signal

strength information for each base station 30 obtained by the measurement unit 414,



according to the fifth enbodi nent can Bave effectively the sane
configurations as the base station information storage unit 216, the
measur eneWwo 201f3eTRAt | on storage unit 220, the base st at iPOR/JPUEL/DI4685
estimating unit 224, the estimation error calculating unit 228, the

i nformation managenent unit 234, the lowreliability base station
information shedigage stidrigth @ddkmatibe offbkrelsentibass) ﬁlTaaﬁrb(hﬂt $tﬂl@@hﬂﬂ@l€dﬂd)ﬁll€2ﬁl§ﬁ the

nobi | e base station informtion starage it 25 position
ot mt i g unlo SolBRh TRl e R ek e S A iR Rt B8
detail ed desdcoinpticonf sivbriast stagoms Bt fechriiegeo tHiOd@Bigumtiohoi is, possible to

measur enent i is stored in

t he neasuremleﬁr} R{Vg?lﬁ)ér%g%lggﬁgg %?té&geshlﬁﬁlgﬁg%q gﬁ% §J%h%lrﬁé%ﬁoch measur enent
i nformati on, 7t kenguden st ati on position estimating unit 424 and the

esti mat[oggg]er ry d&é‘{ﬁl%d' %bb@gcwﬂﬁqg%&effﬁrktcéﬁh@dﬁn&h%f ﬂ&sﬂrédeﬁﬂdlhm)@&mﬁl on
and the estimti err. sé_station 3Q. The |nfor t?]ﬁli)mana errent

unit 434 thef“dp Eé“&‘h%e ffé%)n IBOFRYFEP M ?SHHPP%C%%?

station i nf ofimfairaivnst@uggeniuhid andlm dstimateogdante hak bébntﬂaﬁ/ly’ edlatlbedsihi p
bet ween t he inf OL TR St tain y the
base stati onl?s‘p‘?)oSg ?e% P T himt |y1glfcﬁge:jt gsﬁon [ ?(%#agon f%aé: |b§%e %r‘t%ogl%ob

cal cul ati ng wteired 141236 basd statien rdeemasioatsiaomee wfito} Ifetd ingne stliebkedvaluest he base
stati 0@019@‘ or rm%& %@C&Hﬁr QQ%e%@bénd@ﬁ%odﬂrgéi%(ﬂfﬁieﬁﬁeseﬁ‘@&@c@&ﬁ% '1p£‘bés@%ta§1laﬂw ng

base stati ons ve lowreliability as fixed base tirons are
recorded in t Hél% EWV?%WC&BM P(?Sﬂ,‘l%la@@f@@%H %ﬁﬁ%béﬁeﬁ&tw@@é{%bﬁe@eﬁsma@d444

and the nobi hathbaGRalbéstitia@bn eHogkiich éé;ﬂhiatléﬁgrrﬁﬁe& Qfhde@Stonmkigk €208 HS the
stations by rqff&errln to the Iow |Iabl L{y base, station H}forrratlon

storage unit "¥g4naY ?‘}‘?‘&F%l?f ‘%nétl u%at“&“ PAE BEQMIeH R24Y [kt BYYiSied by

t he nobi | e basetish atrbocal¢ulagd hyg therdstimddén eoralcalatinpiuhe 288 afeishatdnomt ks
dded to th t d

Gel ot ed 1 romPPra uaRE fud B LAY BLL G oA ot SRR 12 i i

al so possi bl endnegerndis uni 834 toupraruaF posier méomnaélpn of theagee gatian Fhyogd iused

in position eapdlBlhesh ilfOhRibBReteRitNG 1§ h&ﬂ?bsﬁiéﬂi ﬁﬁ&&ﬁhtfoﬁ%@t‘irﬁ@t%&i gp for
each base station 30 obtained by the nmeasurenment unit 4, the term nal

position est |ﬂFFal?%Sﬁ§taHWi‘ POSItR esERHAE Hait @%ﬁeaf;s%sgw\iem?nbf the wirel ess

term nqbz(mh Hies) ad@cbrﬂ@g&@ thetthied E@bodiRaht POGE bfd@éh(;@lﬁdcld@’ﬁﬁel, ngs pikibleddd
estimtes t e | ONn ess t.er a . sel ectijv usi ng,

oot or the SERERe MR lon ot b RS R B W sefiu R RSP E S BB b sy
t he neasure nEtItngnlm irtforfiagion f@Qea‘vﬁh)b%lsmt@BZﬁzmmd'ddlﬁa@bm@ﬁ&@aﬁatidmaeqmegnaI
strength inf ‘i’ﬁe“'s?% 9 @trai aPRSSLBh 'opﬂa%eg% &HM@M@&&I@&@& efdof & hde nobile

base station i nformti n storage unit base stations, and al so
the posi ti on PPFifioR ifdeItiopfs kelew aghisehald.anHeie thoposiioniirmgtionot Hich
confi gurati omgasd dratichs B9SSi bl e to inprove the precision of position

Sbove. Taftly; Giatd eeteners feytCiuh Sabadiientsr 67 B RSB G FoRET e Py
accor dance wdtterthine wietlat b bashitaidaedvie e mdbile bast starhini tasedsst he f&tmasr&gl in the
base station Ilﬂlf\ﬁfl éuc?ﬂia% gtaf1 (91163(5| Ez'rstbe{ar} ?eé)%qu gs a Fo% feﬁr%{)fh%rnli) ‘%1[10111 hﬁ{[i .has

been newly calcu rogr essi ve osition
i nformation @ieaeatﬂatbass@ssb@tfpoﬂlesﬁrrsnairpe@itlpm eﬁthnatblgsmltSQSQtto osiimaté @hewatl on

storage unit lpgéﬁoﬁ 8f M@le@?lehﬂﬁﬂa%(}’ B Hﬂﬁéctwfsﬁfjlﬂﬁﬂg%ét%f tﬁ"&ﬁ%ﬁﬂ 'sﬁ'&h;fﬂ? it.he

second enbodi nent. of ]ﬁgr esent disclosure, 1f"a base station 30 has noved
after the podPipasiAn |f‘?ﬁf@f3 #eattion S9dedudrdda apositips £SBORIOAS e pEsHTRB themat ed
wi It h abs malhl \xﬁfﬁldsﬁr%rhm{hl a0 8E sighMlGhre@8h hﬂfg%ﬂimbn%fb@ﬁe stﬁmﬁreocﬂlﬁﬁ aiemoabl arge
val ue Dy t he tio enent ni t sul t ince it econes
basior Tor st b PO RRE SREPN b tish St e YR S RS

cal cul ati ng und bls@2e @fsiten infoveatnt oftsoclbbsesmtionabld.er than the stored

val ue, eco f

Updat & 130210 20TES sR BB AL A BURRIRY! R FRSBRGTR S pOSIER o
st ati on i nf odmaleimsat Bnetrengeucinis the updatingdengtivo o1t the haserstasiopapioonatesy, theat ed
by the base $batib@BstRORink fARLtRATHMBiBRsUBirhind4), 8fd RierMRYIBFBMHction for

mobile base stations, and the like described in the first to fourth embodiments in a



[ 0200] Al so, according to the third enbgginent of the present disclosure, it
is possible to estinmate the position of the wireless term nal 40 by

sel ecti veWwg 20u/03g7240ut of the signal strength infornati @THB21PAEKESase
station 30 included in a position estimation request, the signal strength
information of base stations where the estimation error of the position

i nformation igrpgk eMndnd hineshol d, and al so the position information of such

base stati.Qns ) 201] Al so ccor di to the.fourth enbodi ment. of. t he

ot esent CHC Stk pre b ERENS b e’ bl B BLEE e inon 0
is a nobil e dawé vathateiaendods 8 attachedalriwiagsiaheyrevant Hiselos wh isuw hinppeddo
station 30 h I labid 1 AN, LRiS neans
that 1t is pomsiipoch SRty JBiibe IR EXARE S okt ilyai0us
estimat e t he Mpwdiiqatigns. spmainatipes, sescrebipntings and akigradensaeay wsrydepsnédige out

of the si gnalonsle§ien sduirbMbNk AR b@Rr faforEMGEYaP@&SBe P hidtvitiin 82 schsd stdpd i n a
position estinmation feques% fram.the w r?l ess term nal 40, the signal
strengt h i nf GPRECFSAABRS Ye cQleyR es9lt hat are not stored in the nobile
base stlaz(4on iAf @tersahinpie, eaegpgeti wnitdps 20 thegsosmiihg of thapesisibatstomsingand al so
t he position infor [ f_.such bas at Lon . [0202] Al S. descyi bed
i thet 1 onBHSLTRh RS R wiRES OB0G AR U G h QrAEA GRSy 1 (R

i npl ement  f uwot ingnigme sstes ais thetvedarpa athichgutlusieps o ghon in He sbagace tlatrison

i nformation, ffQRnARSIFH %@é,%:sg&gtyae éig?hé ocsi ro%lﬁllt:‘eslﬁ)_shfohnésnal 40,

the determ ning function t ~base_ stations, and the 1i ke described
in the first HWEiNgIPRAHAEHBL Mardscarried oyt imyadiffgreppenlenwthe amerwiitiop i thg 04685

W rel ess terIﬂoﬂ@haﬁ@andy&m%dah@édwmﬁ)ri?iﬁm&élﬁd e][rbodi man:s ;)1;1 thtetprﬁsgnt
W B{jF er enc e ache

di sclo have. been descri bed in detai

dr awi nd&0 he Tpisalg oHPEL BEPE t SOMBYeY PhErELIY S EHE e suhies, 1t
shoul d be undatistadt@dMbynd a8seMsikiorpaaked im thh@osiribn tdianatingrapparstus 20 and the
modi fi cat i ong, $QUDI DAL 903 a&#&b%@&h@ﬂﬁh&@%s ap ﬁlearkérP%EQ\?é s‘?fh%tu?ﬁ%le%‘fe%‘t&f
dependi ng on desi gn requirenents and other Tactors rnsofar as they are

Wi thin the sebfe pobitionhespperidppasiyi29sndrthe Waelegptevainatlsdaspigpedshrlier.
[0204] As one x %8Rt tredltEof FRREGHLY %ﬁ%ﬁ&splbgrahhﬁ rRIPERSRAVE s@be bldSided.
position estimating apparatus 20 and the wireless termnal” 40 in this
speci fi cat i oReferenee pégws Listoe carried out in a tine series in the order
N whi Ghdich 8 803, 81.8, S1-YeM-k Poliflén SERERGS g&}@@gs or flowcharts. For
exanpl €, the resgect|ve stgfs in the proces i'hg of t he position estimating
appar atus 20 rfy30a. 308 3P0ePasestalin a different order to the order witten
in the flowhamtwireRe @fmimay be carried out in parallel. [0205]1t is also
possi ble to prQdu conput er pr.ogram for causing hardware such as a CPU,
a ROM and a I%igd %ﬁc@?rﬁgﬁ%&c@ﬂor}ﬁmf he position estimating apparatus 20 and
t he wirel ess td6nd e Baddstitivnaiafuremeon steraganeitf uncti ons as the respective

structural el n f (410N i.mating apparatus 20 and the
wreless ter m'ejr?gl ﬁ@ﬁﬁ%@%ﬁﬁgyéféﬁ%%ﬁsgr s]%ncl)t?age medi um on whi ch such
conput er progriah 4% Becotatied pasijiomesiondsiegpndvi ded. Ref erence Signs Li st

[ 0206] 20, 20- bpg20re2hsi?0nidn eABr falRASMidd @t €stimating apparatus 30, 30A,
30B, 30C Base station . )
232,234, 434 Information management unit

240, 256, 456 Terminal position estimating unit

244, 444 Low reliability base station information storage unit
248, 448 Mobile base station judging unit

252, 452 Mobile base station information storage unit

414 Measurement unit



40 Wreless termnal 212, 412 Comunicgfion unit 216, 416, Base station

I nformati on storage unit 220, 420 Measurenent information storage unit 224,
424 Base Woavi22pesition estinmating unit 228, 428 Esti RETIJIBIN1ED04085
calculating unit 232, 234, 434 Information managenment unit 240, 256, 456
Term nal position estimating unit 244, 444 Lowreliability base station

I nformati on storage unit 248, 448 i ﬁy%ase station judging unit 252, 452
Mobi | e base station information sto t 414 Measurenent unit 34 WO

2012/ 032¥.24R¢T/ IP2011/ 004 888rmdoRiphdeeNingd ggﬁfdmtdog{brg{@ces& ng appar at us

conprising: a base station OSItIOﬂ esti.mating unit that est;nates posi tion
i nformation of a base stB#f 65%“%5%%“‘?5}165&@@1‘;}% uglttF G NSRS ORe Mt
i nformation col | ected floamatinrlagsise shignabsed o@rkighaltstreath heas@epemr al-i ty of

base stations; formation collected from wireless signals transmitted from a plurality
of base stations;
an estimation result evaluating unit that determines a determined index
corresponding to reliability of an estimated position information for the
base station; and
an information management unit configured to update a stored base
station position information using the estimated position information
when the determined index indicates a higher reliability than a stored
index for the base station.
[Claim 2] The apparatus according to claim 1, further comprising:
a reception unit that receives from a wireless terminal signal strength
measurement information; and
a base station information storage unit that stores for the base station
the stored base station position information, and
the stored index.
[Claim 3] The apparatus according to claim 1, wherein
the information management unit is configured to lower the stored
index lower to indicate lower reliability when a difference between the
estimated position information and stored base station position in-
formation exceeds a predetermined value.
[Claim 4] The apparatus according to claim 2, further comprising:
a measurement information storage unit that stores the signal strength
measurement information received by the reception unit.
[Claim 5] The apparatus according to claim 4, wherein
the base station position estimating unit refers to the measurement in-
formation storage unit and estimates the estimated position information
of the base station based on magnitudes of signals strengths of wireless
signals received by the reception unit.
[Claim 6] The apparatus according to claim 5, wherein
the estimation result evaluating unit calculates an average of the signal
strengths of the wireless signals.
[Claim 7] The apparatus according to claim 6, further comprising:

a history information storage unit that stores history information for



an estimation result evaluating unit that determ nes a determ ned index
corresponding to reliability of an estimated position information for the
base st atworp12zn3el’2an i nf or mati on managenent unit confi gRCEIPRO1/0@HSR e a
stored base station position information using the estinmted position

i nformati on when the determ ned index indicates a higher reliability than a
stored index for the basge sh@dishavinghaagepas aeytoracivdediongflea lehatard,
further conprising: a r%@ﬁ tion unit that receives froma wreless term nal
signal strength neasur Yinformation; and a base station infornation
storage unit that storssmbbmemneS@aemdQWHMhm@lmhehawaemhbagéeﬁtamb@mw

position information, 3s 1omseaﬁ{o"3ﬁ§@a§er§@'a‘%f8nbﬁb%&HHQB%H#? fibit t

claim1l, wherein the infornation agerment unit Is con %lmer t he
stored index |ower to |mp@éﬁ@spé%@n r@@m%pnuswagm@ﬁtbatdrerrwem@m@t%t ween

the estinated pOSltlOn1%@&&&§&hkﬂﬂmﬁ%§ﬂ%&ﬁ&@dm%ﬁ%@&ﬁhﬁkﬂ@?ﬂﬂﬂﬁbﬁﬂé%mw
i nformati on exceeds a predeternlned vaLgﬁ gggﬂpparatus according to claim

2, further conprising: SEUPBACIBHINE upl ¢ YAUYE- unit that stores
t he si g@aimsrengt h neatslwr@mtuslan&ﬁdmigttoo]mrnécwhmeﬁh by the reception unit.

The. app_ar at us_ accordi nQ{lé 9}0 lglogge%tatlvé'g%e{%'rnr{m%r?ﬁ?unl%?&e?er%{ tﬁzﬂ tgfpﬁas%:l on
estimating unit refers he neasur enen ion s ora € unl and

estimates the estinat edtgosiis i owbilabatersitioorwheie thheclbhdy of dmlsmﬁba@efcl on
magni tudes of signals %a"s%@élh'&%vefgd\)é‘ftﬁgk ﬁleﬁ'fﬁ{%%ls&yr&%%{d\é% Hay. the

receptlon uni.t. The apparatus according wherein The estimtion
resul t [EV@INYAti ng unit B&l%ﬁ@%@%ﬁd@gé@ a@@rdwg fchelaigy Grigrth YOBWHEWS: of the

wirel ess signals. The appahiablsosam@sdindgnd enicthai éftithatdswjobion©@apri sing: a
history information storage unit. that stores hlst?q¥ |nfornat108 for 35 WO
2012/ 032724PCT/ JP2011/ 0\6]&%%%8 terminal based on measuremen ormation received from the

wireless terminal and the stored base station position information,
wherein
the terminal position estimating unit estimates the position of the
wireless terminal using measurement results of base stations where the
reliability exceeds a predetermined threshold.

[Claim 10] The apparatus according to claim 9, wherein
the terminal position estimating unit estimates the position of the
wireless terminal using measurement results of base stations whose re-
liability exceeds the threshold and are not stored as mobile base stations
in the mobile base station information storage unit.

[Claim 11] The apparatus according to claim 9, wherein
the information management unit is configured to lower the stored
index to the predetermined threshold or below when a difference
between an estimated position of the base station and a position shown
by the base station position information stored in the base station in-
formation storage unit exceeds a set value.

[Claim 12] An information processing method comprising:
estimating position information of a base station based on signal
strength measurement information collected from wireless signals
transmitted from a plurality of base stations;
determining with a processor a determined index corresponding to re-
liability of an estimated position information for the base station; and
updating in a computer readable storage device a stored base station

position information using the estimated position information when the



base stations having changes to the stgged index to reflect |owered
reliability; a nobile base station determning unit that determ nes whet her
t he base wWoani2on32izgs a nobil e base stati on based on the RCIUB2N1/HGHEY mat i on;
and a nobile base station information storage unit that stores information
regardi ng base stations that have been determ ned by the nobil e base
station determ ni ng unidetdrMited i@ ihichas e hiphat ietimsility tehigh Mofd ihéexafopar at us
according to claim?7, v%eéei n he nobi | e base station determning unit
deternmines that the base® 88%5{%" s a nobile base station where the
reliabilClam 181 t he st orBe mettek advaslibgtrclhionE?, ddither chmarisipgci fi ed frequency
or made higher. [Caim aim?7,
further conprising: a tlg%eﬁlaﬁ%%gg%%ﬁé%ﬁéggﬁn%ﬁgﬂlgtr%f@%%ggfw%%% (r:rlllgt es a
position of a wirel ess fPERsHmarnbased on nmeasurenent information received

fromthe wireless ter ms&ﬁingﬁﬂq Ha%st@t‘i&hﬁfbrﬁﬁﬁ@n &b?a%b@ﬁltDOSI tion
i nformati on, wherein th&ggr;eﬂ nal osition (—::sfO I mat | naggnl t estimtes the

position of the wireles Basg SR SHHORd Blosmatien ults of base
stations where the relitabktbiedyindssceeds a predeterm ned threshold. [Caim
10] The r.at us accor e erm nal position

esti rrat[lag%%ul%ﬁt esti mﬁa%q?%tégogp%%w%l?y%t %alflhiefv\);hreg 111éss term nal using
measur ement results of dhasg@ngthetstand indandevaerdd inalidakd oyveeretiebitisy when a
threshold and are not SfEcdfe Bl he eQﬁﬁzﬁe&h b ANRrdhaliBEfPRbLE vhase
station information storage unjt. [Claiml e apparatus according to
claim9, wherein the .ﬂ%m&pﬁ@ﬁn#ﬁﬁa@@ww“eﬁ%@Pr%det%lﬁmeédﬁbﬁ to | ower the
stored [Cn@@xsio the preﬂ%trﬁétﬁbdﬂ@&oirchﬁ &habich 01, vaetawy when a difference

bet ween an esti mat ed pOEI tItOI’l of q ase sl st ation and Cg 03| ti gqr{l spownf

the base station positiBnSHRENERGIIEs SPaRE the Fefungied posiian infgimation o

i nformati on storage unithe baseeeadlsna)a@dtonvfazhgmudcﬁstfa;igma]]s&}rémgthndi@crerm
processing nmethod conpr i ormati on of a base
station based on si nalthg%ggal Sﬁaﬁéreﬁ%eaag%@% IH ?@?ﬂrlra ion collected from

wi r el edSlaginghhl s tr ans rffhetre@rhocil areoedipg tor it 95 ofrtheisemptisingons; det er mi ni ng

with a processor a det es&dﬁﬂﬁ@ﬁstb?ﬂﬁfbrﬁﬁﬁé@ﬁﬁ%ﬁ@ srt'&hotnﬁ)hﬁvelhg @f?dﬂglsébbtﬁé an
estimated position information base station, and updating in a

conput er readabl e stor ayaed e & wlledpuared 4810814t i on positi on information

usi ng the estimted posdetdr@inih®ivdetiet ihebaywhiestionnea nabil¥WPase station based on

2012/ 032724PCT/ JP2011/ QD4 8? . .
the history information; and

storing information regarding base stations that have been determined
to be mobile base stations.

[Claim 17] A computer readable storage device having instructions that when
executed by a processor perform a method comprising:
estimating position information of a base station based on wireless
terminal signal strength measurement information of wireless signals
transmitted from a plurality of base stations;
determining with a processor a determined index corresponding to an
estimated position information for the base station; and
updating in a computer readable storage device a stored base station
position information using the estimated position information when the
determined index indicates a higher reliability than a stored index for
the base station.

[Claim 18] The computer readable storage device of claim 17, wherein the method
further comprising:
receiving from a wireless terminal signal strength measurement in-

formation; and



37 WO 2012/ 032724PCT/ JP2011/ 004685 stogyng in a base station information
storage unit the stored base station position information, and the stored
i ndex. [ Gvei2m2lB27Phe conput er readabl e storage devi ce ofCeliarari/amsssvher ei n
the met hod further conprising: changing the stored index |ower to indicate
|l ower reliability when a difference between the estimted position

i nformation and stored sltt&ﬁfg1ﬁtaaiaise§)itatlitﬁﬁiir1fdrﬁﬁtlbrﬂit@fa!gaﬁlhﬁ)n exceeds a
pr edet er mi ned val ue. uter adabl e sé{lorage devi ce of

B mhar e e i H e R R RO B0 5 3F et bt posi ¢ on

i nformati on of the basehsstatddanddxased on nagni t udes of signals strengths

descri tiéiimlﬂyl 95 he signalrgt cro%ﬂﬂ&é? rRE5H rsﬁﬂfé%tdeivmg Uk tBkh QR wherein the method

further comprising:
changing the stored index lower to indicate lower reliability when a
difference between the estimated position information and stored base
station position information exceeds a predetermined value.

[Claim 20] The computer readable storage device of claim 17, wherein
the estimating includes estimating the estimated position information of
the base station based on magnitudes of signals strengths described by

the signal strength measurement information.



