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S09P2142 1/70 Description Title of Invention COMMUNICATION
APPARATUS, COMMUNICATION METHOD, PROGRAM, 5
INFORMATION MANAGEMENT APPARATUS AND COMMUNICATION
SYSTEM Technical Field [0001] 10 The present invention relates tooR 2142
communication apparatus, a commini€ation method, a program, an
information management apparatus, and a communication system.
Background Art 15 [0002] Nowadays, receiving apparatuses capable of
receiving a radio signal transmittBdstramiansatellite are mounted on
movable bodies such as vehicles and mobile phones. According to GPS
(Global Positioning System) positioning, the position of a movable body
on which such a receiving apparatus is mounted can be 20 estimated.
Position estimation technology using.such a receiving apparatus is an
S09P2142 2/70 important corﬁr‘ﬁ&ﬁ%&ﬂ&%ﬂ@ﬂtal technology in a variety of

fields such as navigation,
COMMUNICATION APPARATUS, COMMUNICATION METHOD, PROGRAM,

INFORMATION MANAGEMENT APPARATUS AND COMMUNICATION

SYSTEM

Technical Field
f0001]
The present invention relates to a communication apparatus, a
communication method, a program, an information management apparatus, and a

communication system.

Background Art
[0002]

Nowadays, receiving apparatuses capable of receiving a radio signal
transmitted from a satellite are mounted on movable bodies such as vehicles and
mobile phones. According to GPS (Global Positioning System) positioning, the
position of a movable body on which such a receiving apparatus is mounted can be

estimated. Position estimation technology using such a receiving apparatus is an
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security, and entertainment. However, position estimation technology
based on GPS positioning needs a long time to achieve synchronization
acquisition during activation and it is difficult to use the technology
indoors or underground where a 5 radio signal from a satellite is not07P2142
receivable. [0003] Patent Document ‘Hiscloses a technology in which
PHS (Personal Handyphone System) measures signal strength of a
signal transmitted from a base station and estimates the position of the
ilnpattapparatus b asethortixg mbasired isignad i stibhightts Mokeas navigation,
specifically, the base station of PHS is installed by a communication
pgraonandhes. the dpstalation.Resiinaiheref is AoEMalYNOWN based on
Theréfore, if PHS measures signal strengths of signals transmittéd from
e base stations .or more and estimates the distance petween each . |

S SRR TS 5o BAaTs HAESH Orf 8 ARt S curing
strength, the position of the local apparatus can be 15 estimated on the
aotireipsie endridnguldfionusingthédristiinalionyposition of eadarpasmd where a
station as a reference. [0004] Also, position estimation technology in
PAICKE ah EDFRIALIN KGRI R: AP P atbs viliad performs radio communication
with a base station (access point) of wireless 20 LAN (Local Area
[ ork) measures signal strength of a signal transmitted from the

2142 3/70 base station and an information management apparatus

that can communicate with ‘ _ ) .
Patent Document 1 discloses a technology in which PHS (Personal

Handyphone System) measures signal strength of a signal transmitted from a base
station and estimates the position of the local apparatus based on the measured signal
strength. More specifically, the base station of PHS is installed by a communication
operator and thus, the installation position thereof is normally known, Therefore, if
PHS measures signal strengths of signals transmitted from three base stations or
more and estimates the distance between each base station and the local apparatus
based on the measured signal strength, the position of the local apparatus can be
estimated on the principle of triangulation using the installation position of each base
station as a reference.
[0004]

Also, position estimation technology in which a communication apparatus
that performs radio communication with a base station (access point) of wireless

LAN (ILocal Area Network) measures signal strength of a signal transmitted from the
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the communication apparatus estimates the position of the communication
apparatus based on the signal strength can be considered. For example,
the base station of wireless LAN transmits a beacon for signaling the
presence of the base station of 5 wireless LAN to surroundings ther&8Pie142
a constant period (for example, five ??(r:mes/sec). The communication
apparatus transmits the signal strength of such a beacon to the
information management apparatus and the information management
iapparatios cad estiméEtentiieyposittanecofidhe goratunitatiaarappatatiscate with
based on the signal strength and the position of the base station of
wireless AN EEAISIREdIR 10:advange. AcRPIING 40 NG RISHONion apparatus
estimation technology, base stations of wireless LAN are also mstallepé)
indoors oy underground and thys, an ig%(‘[)lo or undergroynd position can
351 15 AR, RS TR, 45 v ACEGRITRY o HE Pexiton of
estimation technology based on GPS positioning. That is, if base station
wifoleratigkiNndicatng thépositidns B trdse stationssofawirglebs bash station of
installed 15 around the communication apparatus is registered with the
WfermationNnanagement i BrRPaakE: the PesiianesHmRiiondechoalaay, five
can be considered to be a technology superior in convenience and
Simplicly. Gilation Lst, 20 Patent Lieratire S0902442 4/70 [0005] Ppten, |
ocument 1: fapaneSe ]fsaTtent E}fﬁ’pﬁca ion Lai -E)pensl%. &t

beacon to the information management apparatus and the information management

apparatus can estimate the position of the communication apparatus based on the
signal strength and the position of the base station of wireless LAN registered in
advance. According to the position estimation technology, base stations of wireless
LAN are also installed indoors or underground and thus, an indoor or underground
position can also be estimated, which is difficult to achieve according to the position
estimation technology based on GPS positioning. That is, if base station
information indicating the positions of base stations of wireless LAN installed
around the communication apparatus is registered with the information management
apparatus, the position estimation technology can be considered to be a technology

superior in convenience and simplicity.
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2006-171012 5 Summary of Invention Technical Problem [0006]
However, base stations of wireless LAN are mostly installed by many and
unspecified users. Thus, it is difficult to register base station information of
all base 10 stations of wireless LAN with the information managem 2142
apparatus in advance. Moreover, théted s a possibility that a base station

of wireless LAN is added or the installation position thereof is changed

and thus, it is cumbersome to personally update the base station
iBdormation of the information management apparatus each time the
addition or change occurs. 15 [0007] The present invention has been

made ipyjeyy phthe,ahove issuggandit is desirakle fo.pigyide aneyvel  No.

and improved technology capable of automatically “reflecting position

}Sr@]éogm@;indicating the installation position of a base station in base
0 mation. 20 S09P2142 5/70 Solution to Problem [0008]

According to the first aspect of the present invention in order to achieve
the

Summary of Invention
Technical Problem
[0006]

However, base stations of wireless LAN are mostly installed by many and
unspecified users.  Thus, it is difficult to register base station information of all base
stations of wireless LAN with the information management apparatus in advance,
Moreover, there is a possibility that a base station of wireless LAN is added or the
installation position thereof is changed and thus, it is cumbersome to personally
update the base station information of the information management apparatus each
time the addition or change occurs.

[0007]

The present invention has been made in view of the above issues and it is
desirable to provide a novel and improved technology capable of automatically
reflecting position information indicating the installation position of a base station in

base station information.
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above-mentioned object, there is provided a communication apparatus,
including: a 5 communication unit capable of transmitting and receiving a
signal; a history information storage unit; a base station detection unit that
obtains base station identification information to identify a base sta
from the signal received from the ba¥é&tation via the communication unit;
a history information registration unit that acquires position information
indicating a position of a local apparatus at a 10 predetermined time and
Swsttitmedifertsation indicating the predetermined time and associates
the position information and the first time information to register the
@@@@?iated information with the history information storage unit as first
istory information and also associates the base station identification

inf t] tained. by.the base station detection unit and second time
e AT e S P Sy KA O

information is obtained to register the associated information with the
avisverypToenTstiob stbrigecunipey slcoh dhistomi iaformapivmatendrgluding: a
transmission control unit that transmits the first history information

Jegistarrd:iwithuthe bistary informatiantstorageiunitip.anothesigpparatusstory
via the communication unit and also transmits the second history

.information registered with.the histoery 20 informatian, storage unit.to the, .
L AR R oA B A BB on
.communication apparatus further includes a transportation device
iratiresssoRmatR P ddguiditis PusistHiam g e wignsb srestio from the
device

base station via the communication unit; a history information registration unit that

acquires position information indicating a position of a local apparatus at a
predetermined time and first time information indicating the predetermined time and
associates the position information and the first time information to register the
associated information with the history information storage unit as first history
information and also associates the base station identification information obtained
by the base station detection unit and second time information indicating the time at
which the base station identification information is obtained to register the associated
information with the history information storage unit as second history information;
and a transmission control unit that transmits the first history information registered
with the history information storage unit to another apparatus via the communication
unit and also transmits the second history information registered with the history

information storage unit to the other apparatus via the communication unit.
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identification information to identify a transportation device of the local
apparatus, 5 and the history information registration unit may associate
the transportation device identification information acquired by the
transportation device identification information acquisition unit with fr2142
first time information contained in thePfii%t history information and further
includes the associated information in the first history information and
registers the first history information with the history information 10
[Stopage unit. [0010] According to the second aspect of the present
invention in order to achieve the above-mentioned object, there is
provideggn _wﬁmﬂﬁ%m@%g%%@t ARRRRAYR L ICIULING: Ryortation device
communication unit capable of transmitting and receiving a signal; a 15
storage ynit tr?é%t stores a threshold; a history information registration unét i

! O L AR BRI AT TG L oNRAintfg  pASHBFE fnfBARRSH on - device
indicating a position of another apparatus at a predetermined time and
iffestt ifrmetiodonfationiddicatngtifie a preve@tatine dlences sdits deselchmeatatus,
is received via the communication unit, registers the first history

Anfprmation with thenstRraes Lnikand uwben pecandnistorralsirtmatidsyice

containing base station identification information and second time
i dm%Pf%%é‘%n ke ,o'r?ﬁ‘a’{t{é}?t!gc”%{@%’éﬁa%“ g.ime.atwhich the oase stalic Heation
identification information is acquired being associated is received via the

communication unit, registers the second history information with the
igforatdioniecq HeHiotatioh Y rin BiEntupgt information contained in the first

history information and further includes the associated information in the first history
information and registers the first history information with the history information
storage unit.

[0010]

According to the second aspect of the present invention in order to achieve
the above-mentioned object, there is provided an information management apparatus,
including: a communication unit capable of transmitting and receiving a signal; a
storage unit that stores a threshold; a history information registration unit that, when
first history information containing position information indicating a position of
another apparatus at a predetermined time and first time information indicating the
predetermined time being associated is received via the communication unit,
registers the first history information with the storage unit and, when second history

information containing base station identification information and second time
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that calculates a difference value between the first time information and
the second 5 time information to determine whether the difference value is
less than the threshold stored in the storage unit; and a base station
information registration unit that, when_ the registration determination{7hit! 42
determines that the difference value727lgzss than the threshold, registers
information obtained by the position information contained in the first

history information registered with the storage unit and the base station 10
iidentification difatinat cimeontaihed iththease conc i istars finformaitidermation is
registered with the storage unit being associated as base station
Anforroation yithdhe;storage pit JQ0d1] R HIoraas LRt MaKistas ihers the
threshold for'each piece of transportation device identification information

to identify a transportation device of the other 15 apparatus and the . .
Vb AR AR iy SEERR & oG S ESpONeR g
the transportation device identification information from the storage unit
tiitenihdatrars goitatiors delicebiergficlisonr iformarionigontansedi¢rsecond
the first history information to determine whether the difference value is

tassithismihgothreghelehid0 10Q124:SR9RZ A4, &/ (A According e the thitdhold

aspect of the present invention in order to achieve the above-mentioned

Lleethereds gré"éﬁ?-da%f&g‘é&‘é‘Q%g@é‘&?%%%%ﬁ%\é' HStion unit that, when
communication appardtus and an information' management apparatus,

wherein the o ) ) : . ]
the registration determination unit determines that the difference value is less than

the threshold, registers information obtained by the position information contained in
the first history information registered with the storage unit and the base station
identification information contained in the second history information registered with
the storage unit being associated as base station information with the storage unit.
[6011]

The storage unit may store the threshoid for each piece of transportation
device identification information to identify a transportation device of the other
apparatus and the registration determination unit may acquire the threshold
corresponding to the transportation device identification information from the storage
unit when the transportation device identification information is contained in the first
history information to determine whether the difference vaiue is less than the
threshold.

[0012]
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communication apparatus includes: a communication unit capable of
transmitting 5 and receiving a signal; a history information storage unit; a
base station detection unit that obtains base station identification .
information to identify a base station from the signal received from the 2142
base station via the communication it a history information registration
unit that acquires position information indicating a position of a local
apparatus at a predetermined time and first time information indicating the
10 predatemsningdttinie drciasseciateshihepesitioncdniomatofeand-dttdeve the
first time information to register the associated information with the history
ipiumation. sierage-tnitas: frst Nistomdafarmation andalse 8pserialeRing
the base station identification information obtained by the base station
detection unit and second tjme ,in{ormation indicating the time at which

O B RS G oA RIS AR RO A B ERGN s 8 G Bt AIHR Y ABPFEgidterthgrein the
associated information with the history information storage unit as second
doistonyniaforrnatiomraing antladssnissiomoontroltimit that ¢epabhnite threnfirstting
history information registered with the history information storage unit to

dhe rinfqrmationimanagement aRRMANS YIddhecommunication it atkciion
also transmits the second history information registered with the history

{plomatien stofage i (0,20 Ihe Information storage apparatys via e, 1,
communication unit' an e Information anagemen
apparatus includes: a communication unit capable of transmitting and
thecaigity acsiiriad; Hutordigebant Hidtastorés BenrosHBligaHoMAL; a history
information registration unit that, when first history information containing
ipasitardafermatioin unit that acquires position information indicating a position
of a local apparatus at a predetermined time and first time information indicating the
predetermined time and associates the position information and the first time
information to register the associated information with the history information
storage unit as first history information and also associates the base station
identification information obtained by the base station detection unit and second time
information indicating the time at which the base station identification information 1s
obtained to register the associated information with the history information storage
unit as second history information; and a transmission control unit that transmits the
first history information registered with the history information storage unit to the
information management apparatus via the communication unit and also transmits

the second history information registered with the history information storage unit to

the information storage apparatus via the communication unit and the information
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indicating a position of another apparatus at a predetermined time and
first time 5 information indicating the predetermined time being associated
is received via the communication unit, registers the first history ‘
information with the storage unit and, when second history informatidif 2142
containing base station identificatio ifformation and second time
information indicating a time at which the base station identification
information is acquired being associated is received via the
Bamprunicatppautis Ifciedisters thensadondbhistoity dajebia atfonandthittieg and
storage unit; a registration determination unit that calculates a difference
Yalus hetween the firgtime \information,a0d.the,secqand imednformaiotion
to detefmine Whether the difference value is less than the threshold
stored jn the storage unit; and a base station information registration unit .
THEARAT S AR Pistrat e R Ao AR A e R AR @S gy fr ormation
difference value is less than the threshold, registers information obtained
ihyithengositosiinfornfatiorilcornairedin theafirstistonrisformationd first time
registered with the storage unit and the base station identification
iiﬁfﬁfﬁ&ﬁ@ﬁrﬁnﬁ@é&%@eﬂ@;ﬁ%&@ﬁﬂﬁ@d“ isteryLRigrmalenkeoistered withvia the
the storage unit being associated as base station information with the
R O A e N B i
g to the present invention, as described above, position

information _ . o S .
when second history information containing base station identification information

and second time information indicating a time at which the base station identification
information is acquired being associated is received via the communication unit,
registers the second history information with the storage unif; a registration
determination unit that calculates a difference value between the first time
information and the second time information to determine whether the difference
value is less than the threshold stored in the storage unit; and a base station
information registration unit that, when the registration determination unit
determines that the difference value is less than the threshold, registers information
obtained by the position information contained in the first history information
registered with the storage unit and the base station identification information
contained in the second history information registered with the storage unit being

associated as base station information with the storage unit.
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indicating the installation position of a base station can automatically be
reflected in 5 base station information. Brief Description of Drawings

[001.4] [Fig. 1] Fig. 1 is an explanatory view showing the configuration of a
communication 10 system according to the present embodiment. [F$§9§12142
Fig. 2 is a block diagram showing thgﬂfuﬂctlon configuration of a
communication apparatus according to the present embodiment. [Fig. 3]

Fig. 3 is a block diagram showing the function configuration of an

fosmagionmsiagesfdnt@pparatus according to the present embodiment.
15 [Fig. 4] Fig. 4 is a diagram illustrating a case in which time information
ISA juded in history information. [Fig. 5] Fig. 5 is a diagram exemplifying
a data structure (Part 1) of position information acquisition history
information. [Fig. 6] Fig. 6 is a diagram exempllngn% the data structure of

base StAFGATEN S 4oy BISHTGH MStBAy nfiSiARIRE RCS RS2 A% {476 fErgation
7] Fig. 7 is a diagram exemplifying the data structure of base station
imfornagiche [RigalBitieny p8ssianflois dizact (Racn1)ashouwing tiel ffobe offlected in
transmission operation of the history information by the communication
RRPYUMYS information.

Brief Description of Drawings
[0014]
[Fig. 1] Fig. 1 is an explanatory view showing the configuration of a communication
system according to the present embodiment.
[Fig. 2] Fig. 2 is a block diagram showing the function configuration of a
communication apparatus according to the present embodiment.
[Fig. 3] Fig. 3 is a block diagram showing the function configuration of an
information management apparatus according to the present embodiment.
[Fig. 4] Fig. 4 is a diagram illustrating a case in which time information is included
in history information.
[Fig. 5] Fig. 5 is a diagram exemplifying a data structure (Part 1) of position
information acquisition history information.
[Fig. 6] Fig. 6 is a diagram exemplifying the data structure of base station ID

acquisition history information.
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5 [Fig. 9] Fig. 9 is a flow chart (Part 1) showing the flow of update
operation of the base station information by the information management
apparatus. [Fig. 10] Fig. 10 is a sequence diagram showing the flow of
update operation of the base station information by the communicati${f'2142
system according to the present emdédiment. 10 [Fig. 11] Fig. 11is a
diagram exemplifying a data structure (Part 2) of position information
acquisition history information. [Fig. 12] Fig. 12 is a diagram exemplifying
thig data Btucture of ttanspertatiemgiwee: inlermatios{iigrd 3fFigsd 3sistion
a flow chart (Part 1) showing the flow of transmission operation 15 of the
history information by the communication apparatus. [Fig. 14] Fig. 14 is a
tlow chart (Part 1) showing the flow of update operation of the base
station information by the information mana%ement gg&aratu_s. Reference

i

Signdl 148 30i6099T SBer2ha3 L SR ite (BmARKIRAHEASEy st operation of

information management apparatus 30 base station 40 communication
hpparatysinfosfaate litethe communication apparatus.

[Fig. 9] Fig. 9 is a flow chart (Part 1) showing the flow of update operation of the
base station informatilon by the information management apparatus.

[Fig. 10] Fig. 10 is a sequence diagraﬁ Shﬂwing the flow of update operation of the
base station information by the communication system according to the present
embodiment.

[Fig. 11] Fig. 11 is a diagram exemplifying a data structure (Part 2) of position
information acquisition history information.

[Fig. 12] Fig. 12 is a diagram exemplitying the data structure of transportation device
information.

[Fig. 13} Fig. 13 is a flow chart (Part 1) showing the flow of transmission operation
of the history information by the communication apparatus.

[Fig. 14] Fig. 14 is a flow chart (Part 1) showing the flow of update operation of the

base station information by the information management apparatus.

Reference Signs List

[0097]
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210 communication unit 220 storage unit 230 registration determination

unit 240 base station information registration unit 10 250 transmission
control unit 260 history information registration unit 410 communication

unit 421 positioning unit 422 base station detection unit 15 430 histop{?F2142
information registration unit 440 histdfyinformation storage unit 445
transportation device identification information acquisition unit 450
transmission control unit 460 control unit 20 470 display unit SO9P2142
B/70 A8éhinfonivation wyedate unit 490 base station information storage

unit Description of Embodiments 5 [0015] Hereinafter, preferred

Ambodiments of i RESSRLRYEpHoRWIl be

30 base station

40 communication apparatus
50 satellite

210 communication umnit

220 storage unit

230 registration determination unit

240 base station information registration unit
250 transmission control unit

260 history information registration unit

410 communication unit

421 positioning unit

422 base station detection unit

430 history information registration unit

440 history information storage unit

445 transportation device identification information acquisition unit
450 transmission control unit

460 control unit

470 display unit
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described in detail with reference to the appended drawings. Note that, in
this specification and the drawings, elements that have substantially the
same function and structure are denoted with the same reference signs,
and repeated explanation is 10 omitted. [0016] 1. System Configuratiti k42
Communication System 2. Function!€6iffiguration of Communication
Apparatus 3. Function Configuration of Information Management
Apparatus 15 4. Description When Time Information Is Included in History
4ptormatigerabatarsinuctiie of Position Information Acquisition History
Information (Part 1) 6. Data Structure of Base Station ID Acquisition
fdistory {nfarm: %%%%&Ea@q@f@@#%gwﬁ of Base Station Information
S09P2142 14/70 8. Operation of Communication Apparatus (Part 1) 9.
Operation of Information Management Apparatus (Part 1) 10. Operation
of Communication System IL Description When Transportation Device
Identification Information 5 Is Included in History Information 12. Data
Structure of Position Infofratiopti&oquiSitibo diistoty

[0015]

Hereinafier, preferred embodiments of the present invention will be
described in detail with .re'ference to the appended dr‘avﬁngs. Note that, in this
specification and the drawings, elements that have substantially the same function

and structure are denoted with the same reference signs, and repeated explanation is

omitted.
(0016}

1. System Configuration of Communication System

2. Function Configuration of Communication Apparatus

3. Function Configuration of Information Management Apparatus

4. Description When Time Information lIS Included in History
Information

5. Data Structure of Position Information Acquisition History

Information {Part 1)
6. Pata Structure of Base Station ID Acquisition History Information

7. Bata Structure of Base Station Information
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Information (Part 2) 13. Data Structure of Transportation Device

information 14. Operation of Communication Apparatus (Part 2) 10 15.
Operation of Information Management Apparatus (Part 2) 16. Effects of

the Present Embodiment 17. Modification of the Present Embodime#0992142
[0017] [1. System Configuration of Cdiffhunication System] 15 First, a
communication system according to an embodiment of the present

invention will be described. In the communication system according to the

presentgembodimenki scaramHRicatian APRBFA& 2Nk an information
management apparatus constituting the communication system have

striking features..More specifically, . the.communicatjon apparaius has a
function to acaoE CLAn IRl Ta RS e BE T e
local apparatus and to transmit the position information S09P21.42 15/70

to the infBrmatidfPRigiryehtentampinias andufunction to acquire
identification information of a detected base station and to transmit the
identification infoenalfonicviheniTiannaticn saaDagemidehappatatus:dheation
information management apparatus has a function to associate and
lrsegj%%@gqﬁitﬁggtg};pfﬂ@m%%d identification 5 information transmitted

from the communication apparatus. Figs. 1 to 14 are used for the

descriptign below. .. : . .
12. Data Structure of Position Information Acquisition History

Information (Part 2) |

13. Data Structure of Transportation Device information

14, Operation of Communication Apparatus (Part 2)

15. Operation of Information Management Apparatus (Part 2)
16. Effects of the Present Embodiment

17. Modification of the Present Embodiment

[0017]
{1. System Configuration of Communication System]

First, a communication system according to an embodiment of the present
invention will be deseribed. In the communication system according to the present
embodiment, a communication apparatus and an information management apparatus
constituting the communication system have striking features. More specifically,
the communication apparatus has a function to acquire position information

indicating the position of the local apparatus and to transmit the pogition information



10

5

20

[0018] Fig. 1 is an explanatory view showing the configuration of a
communication system 10 according to the present embodiment. The
communication system 10 10 includes an information management
apparatus 20 and a communication a Earatus 40. [0019] A base stafigh2142
30 relays communication between 5b§ Qlly scattered communication
apparatuses. For example, the base station 30 can relay radio 15
communication between the communication apparatus 40 and another
ootheninficatinivappataius énotshawn) each whihictihe covegsage byeradication
or communication between the communication apparatus 40 and a

GempmLnGation aRRRRS SoRRGAta 9 he Dase SIaten, 38 LY WireMoSion

specifically, the base station 30 may be a base station of wireless LAN
(Loca) Area Network) based on the 20 WiFi (Wireless Fidelity) standard, a

18488 GG IPCERTESTIRT BREAHTor MBbITd B89 Fanpgprgent apparatus

Communications), or a base station of Bluetooth. [0020] The base station
188 caruratismitpirsddition doda Signadrwiver iadioiconatumieatonldstification
relayed, a beacon signal for signaling the presence of the base 5 station
BRiematmoundinasdherenf ﬂz%rkﬁﬁiﬁﬁUMicE’ﬁ@rP%%%@Qtﬂgr‘% ONtaing 4fQke used

example, a base station ID as base station identification information
far itﬂléec{g/scription below.
[0018]

Fig. 1 is an explanatory view showing the configuration of a communication
system 10 according to the present embodiment. The communication system 10
includes an information management apparatus 20 and a communication apparatus
40.

[0019]

A base station 30 relays communication between spatially scattered
communication apparatuses. For example, the base station 30 can relay radio
communication between the communication apparatus 40 and another
communication apparatus (not shown) each within the coverage by radio or
communication between the communication apparatus 40 and a communication
apparatus connected to the base station 30 by wire. More specifically, the base

station 30 may be a base station of wireless LAN (Local Area Network) based on the

WiFi (Wireless Fidelity) standard, a base station of GSM (Global System for Mobile
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attached to the base station 30. As a result, the communication apparatus
40 can verify the presence of the base station 30 present in the
surroundings based on the base station ID of the received beacon signal.
10 [0021] A satellite 50 contains an atomic clock and transmits a sigh&fP2142
containing time information to the stf#fafe of the earth. While Fig. 1 shows
satellites 50A to 50C as the satellite 50 that transmits a signal receivable

by the communication apparatus 40, the number of the satellites 50 is not

distiieaio:qifi she) winabesthereot isr Bhiheeghor greater. If there is no need
to distinguish the satellites 50A to 50C, the satellites 50A to 50C will be
@5@ the satellites 50. [0022] The communication apparatus 40 can
ransmit and receive various kinds of data based on radio communication
controlled by the base station 30. For 20 example, the communication

apparattiRea848nyatien e LorBntaata ol a2ddiient Qoarppaus Wher radio
delivery server (not shown) via the base station 30. The communication

@pparatustidd carglioeéxarmplepalsetrdnsmitigna irecdivepeemais td/frieembase
other communication apparatuses (not shown). As content data, any kind

LU BN AN IEIL SR SUCRADMUIG: eI G220 LGOI IS for

video data such as movies, TV programs, 5 video programs, photos,
6Joalntlpeg’;sé,1 at?ads ghs%%sdng%gleg, etnd software can Pﬁccned. . [?023] )

xamp S base station identificafion mformation uniquely
attached to the base station 30. As a result, tﬁe communication appafatﬁs 40 can
verify the presence of the base station 30 present in the surroundings based on the
base station ID of the received beacon signal.

[0021]

A satellite 50 contains an atomic clock and transmits a signal containing
time information to the surface of the earth. While Fig. 1 shows satellites 50A to
50C as the satellite 50 that transmits a signal receivable by the communication
apparatus 40, the number of the satellites 50 is not limited to, if the number thereof is
three or greater. If there 1s no need to distinguish the satellites 50A to 50C, the
satellites 50A to 50C will be called the satellites 50.

[0022]
The communication apparatus 40 can transmit and receive various kinds

of data based on radio communication controlled by the base station 30. For

example, the communication apparatus 40 can receive content data from a content
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The communication apparatus 40 can measure the position of the local
apparatus based on signals from the satellites 50. More specifically, the
communication apparatus 40 measures the position of the local apparatus
by 10 calculating the distance from each of the satellites 50A to 50G>09P2142
based on time information contained’ii% signal received from each of the
satellites 50A to 50C. When the communication apparatus 40 receives a
signal from each of the satellites 50A to 50C, the communication

anparatus @9 can easureithedatitudesansg the. longitugeafthedesabpparatus
apparatus as the position of the local apparatus. When the 1.5

ication apparatus 40 receives signals from four satellites 50, in. .
e e R R 2 e Eopnation
communication apparatus 40 can measure the altitude of the local
(e2sherre: coffinfaRicati GAtappardtinsl o dekeimdetanbiipitaglata
be, for example, an 20 information processing apparatus such as a PC
{RérsonaisColaputes) ahdusdibqleb HAAR2 1420 1BIZQ it es protesSiNgprograms,
apparatus (such as a DVD recorder and VCR), mobile phone, PITS

RessangkHAanaxBRANGRYRIEMinRARle JMUSIC FERIOMHEING ARRAIAINS

portable” video processing apparatus, PDA (Personal Digital Assistant),
@ﬁeﬁfhom game machine, portable game machine, and household
ical appliances. 5 [00251 The information management apparatus 20

stores base station. information in
The communication apparatus 40 can measure the position of the local

apparatus based on signals from the satellites 50. More specifically, the
communication apparatus 40 measures the position of the local apparatus by
calculating the distance from each of the satellites 50A to 50C based on time
information contained in a signal received from each of the satellites 50A to 50C.
When the communication apparatus 40 receives a signal from each of the satellites
50A to 50C, the communication apparatus 40 can measure the latitude and the
longitude of the local apparatus as the position of the local apparatus. When the
communication apparatus 40 receives signals from four satellites 50, in addition to
the latitude and the longitude of the local apparatus, the communication apparatus 40
can measure the altitude of the local apparatus.
[0024]

The communication apparatus 40 described above may be, for example, an

information processing apparatus such as a PC (Personal Computer), household
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which position information where the base station 30 is installed and the
base station ID are associated in advance and has a function to estimate
the position of the communication apparatus 40, for example, on the
principle of triangulation based on 10 signal strength information recedpd 142
from the communication apparatus 46/ahd the base station information.

The information management apparatus 20 notifies the communication
apparatus 40 of the estimated position so that the communication

ARpaate dhgan peeranizadnesnesition R theclosd anPRYakSHTshone, PHS

information management apparatus 20 can respond to position estimation

uest m,nat only 15 the communication apparatus 40, but also a X
R R S N
management apparatus 20 according to the present embodiment is
CHEPacloGeEing tnandien & Basd RtevnalidHeial insititeor treschold game
position of a base station is changed, content of stored base station

idformalion el SOAP 21ARHEIAY heusphlatee foltevuingyitisiallation
information of actual base stations. A detailed configuration of the
Municaﬂon apparatus 40 according to the present embodiment will
e déscribed below with reference to Fig. 2. [0027] 5 [2. Function
Configuration of Communication Apparatus] Fig. 2 is a block diagram

showinér %l%é#fﬁ’(&i%%%é?ﬁf&&%ﬂ%ﬁ APPREAtUS 20 stores base station information in

which position information where the base station 30 is instalied and the base station
ID are associated in advance and has a function to estimate the position of the
commurtication apparatus 40, for example, on the principle of triangulation based on
signal strength information received from the communication apparatus 40 and the
base station information. The information management apparatus 20 notifies the
communication apparatus 40 of the estimated position so that the communication
apparatus 40 can recognize the position of the local apparatus. The information
management apparatus 20 can respond to position estimation requests from not only
the communication apparatus 40, but also a plurality of other communication
apparatuses.
{0026]

The information management apparatus 20 according to the present
embodiment is characterized in that when a base station is newly instailed or the

position of a base station is changed, content of stored base station information can
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communication apparatus 40 according to the present embodiment. The
communication apparatus 40 includes a communication unit 41.0, a
positioning unit 421., a base station detection unit 422, a history

information registration unit 430, a 10 history information storage unit 4ty 142
and a transmission control unit 450. W& communication apparatus 40

may further include a transportation device identification information
acquisition unit 445, a control unit 460, a display unit 470, an information
bpdatedittdBOwandiashd bel stafidointaionatid nstolabesentdos. Thedetailed
function held by the transportation device identification information
aﬁmgﬁa%%&%@n%ﬁ&ﬂhﬁ%ﬂs&&ffb@gﬂﬁi@&g RESCHRUANINED he present
TranSportation Device Identification Information Is Included’in History
Information] and thereafter, [0028] The communication unit 410 can
SRR Tl e 4 G PReVEBHITEIES EBA Bnit-410 has, for
example, a function as a receiving unit to receive a 20 signal (for

@¥ariple, a beacon signal) transmitted by the base station 30 in the
S09P2142 20/70 surroundings and a function as a transmitting unit to

(rang e istenriptermation  dessiibesiatel tpdhe information

management apparatus 20. The communication unit 410 may he a

irelesg AN compaiible communication aparais, AV campatble ¢
communication apparatus, of Bluetooth compatible’ communication
apparatus. The communication unit 410 also has a function as a receiving
RGN E e ANSIIEITTOtA tHEWHtENze 50. the BEFAUNGEARRHIPIE410 The
is constituted by

communication apparatus 40 includes a communication unit 410, a positioning unit

421, a base station detection unit 422, a history information registration unit 430, a
history information storage unit 440, and a transmission control unit 450. The
communication apparatus 40 may further include a transportation device
identification information acquisition unit 445, a control unit 460, a display unit 470,
an information update unit 480, and a base station information storage unit 490.
The function held by the transportation device identification information acquisition
unit 445 will be described in [I1. Description When Transportation Device
Identification Information Is Included in History Information] and thereafter.
[0028]

The communication unit 410 can transmit and receive a signal. The
communication unit 410 has, for example, a function as a receiving unit to receive a

signal (for example, a beacon signal) transmitted by the base station 30 in the
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including an antenna capable of receiving signals from the satellites 50.
[0029] The positioning unit 421 is constituted by, for example, a CPU
(Central 10 Processing Unit), ROM (Read Only Memory), and RAM
(Random Access Memory) and acquires position information of the 368&E142
apparatus by measuring the positio?@f &he local apparatus based on
signals received from the satellites 50 via the communication unit 410.

The acquisition of position information is not limited to this. For example,

%@&&@ﬂgﬂé@@tigrr@%@wf@mﬁMg%@ndm%%kt (Rabdp shawion
so that information input by a user from the input unit _(not shown) is

cquire sition.information. In this case, the positioning unit 421 may.
FOTEET ERET 1R arIe T Bl COAHO SRR U oo ORIt Hhon
by, for example, CPU, 20 ROM, and RAM and acquires the base station
ypttatidentfy the baseistatio 30N reanHe0ke 1aompFQadielyrarrsedivefiSM
from the base station 30 via the communication unit 410. [0031] The

dustpntirfounatiamiegistr aiomtmits4 36 iIstenstitttesh ynaiosiexasmpieuntation
CPU, ROM, and RAM and registers position information acquisition

history 5 | tion, which is an f first history informati |
D TR NED Sl ALY R

the history information _ o ) _ _
receive a signal from the satellite 50. The communication unit 410 is constituted by

including an antenna capable of receiving signals from the satellites 50,
10029]

The positioning unit 421 is constituted by, for example, a CPU (Central
Processing Unit), ROM (Read Only Memory), and RAM (Random Acecess Memory)
and acquires position information of the local apparatus by measuring the position of
the local apparatus based on signals received from the satellites 50 via the
communication unit 410. The acquisition of position information is not limited to
this. For example, the communication apparatus 40 may include an input unit (not
shown) so that information input by a user from the input unit (not shown) is
acquired as position information. In this case, the positioning unit 421 may not be
present.

[0030]
The base station detection unit 422 is constituted by, for example, CPU,

ROM, and RAM and acquires the base station ID to identify the base station 30 from
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storage unit 440. The history information registration unit 430 also

registers base station ID acquisition history information, which is an

example of second history information containing base station IDs

acquired by the base station detection unit 10 422, with the history S09P2142
information storage unit 440. [OOSZ]WEGhistory information storage unit

440 is constituted by, for example, a magnetic storage device such as an
HDD (Hard Disk Drive), semiconductor storage device, optical storage
deyicd retanagdfeioroptibalsionage devicehand stareschisionnlis10.
information. The history information is more concretely position

[i@{ggﬁ ation acquisition history information or base station ID acquisition
history information registered by the history information registration unit

430. The configuration of position information acquisition history

informatiBh S BaLE STRLA S EHAISROMN histBr{ RBFHHRh R irmele,
the history information storage unit 440 will be 20 described later with
gefdtended/ F-igad Skeh 6arebpegtively . [B69R214%0224710{003B]iFHen history
transmission control unit 450 transmits position information acquisition
oM CIoAA SR YID e-istony NAMIAAR SRR fAGtion
to the information management apparatus 20, which is an example o
.apother. apparatus, via 5.the communication ynit 410. Tge ransmission .
R T g 5o oS TR 8 ok SRy miommation
information registered with the history information
storage unit 440. The history information registration unit 430 also registers base

station ID acquisition history information, which is an example of second history
information containing base station 1Ds acquired by the base station detection unit
422, with the history information storage unit 440.

[0032}

The history information storage unit 440 is constituted by, for example, a
magnetic storage device such as an HDD (Hard Disk Drive), semiconductor storage
device, optical storage device, or magneto-optical storage device and stores history.
information. The history information is more concretely position information
acquisition history information or base station ID acquisition history information
registered by the history information registration unit 430. The configuration of
position information acquisition history information and base station ID acquisition
history information stored in the history information storage unit 440 will be

described later with reference to Figs. 5 and 6 respectively.
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storage unit to the information management apparatus 20 via the
communication unit 410. The timing for the transmission control unit 450

to transmit position information acquisition history information or base
station ID acquisition history 1.0 information to the information S09P2142
management apparatus 20 is not spe¢ifitally limited and may be when a
fixed amount of history information is stored, when a fixed time elapses
after the last transmission of history information, or when requested by the
[mfesmation management apparatus 20. The timing may also be when
connection to the information management apparatus 20 is started.. 15

[0034] Th nirol uni ' ' mple,a CPL
anc RAM A A e LTSI e CASHR Sgtreiiion
information storage unit 440 to cause_ the display unit 470 to display the
Moo e mRdien HesitsBiaH P th & st FERAE AT P& atuL A0 HO 1y the
example, the latest history information 20 stored in the history information
isforagéemih 44Q esnpostyqariiicr Atatrdn dcquisitomBUOF2idZh @ AFfaratus, via
history information, the control unit 460 causes the display unit 470 to

SR mBAREeN HrmagonBidhe IQaAk ADR UGS CAMABE IR Wehsmits base

position information acquisition history information as the current position

of the communication .apparatus 40, If, for example, the, latest histor .
ST PP HGPGLP I B ot & IS SHO SHE A i A6 pagrmation
station ID acquisition history information, the control unit 460 acquires . -~
stsitionnitifiorthativiesortespoadisg s thenvaseiutdfforid e communication unit

410.  The timing for the transmission control unit 450 to transmit position
information acquisition history information or base station ID acquisition history
information to the information management apparatus 20 is not specifically limited
and may be when a fixed amount of history information is stored, when a fixed time
elapses after the last transmission of history information, or when requested by the
information management apparatus 20. The timing may also be when connection to
the information management apparatus 20 is starl‘ted.

[0034]

The control unit 460 is constituted by, for example, a CPU, ROM, and RAM
and acquires the latest history information stored in the history information storage
unit 440 to cause the display unit 470 to display the position as the current position
of the communication apparatus 40. If, for example, the latest history information

stored in the history information storage unit 440 is position information acquisition
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contained in the base station ID acquisition history information from base
station information registered with the base station information storage

unit 490 and causes the display unit 470 to display the position

information of the local apparatus 10 contained in the position informsion 142
acquisition history information as th dfrent position of the

communication apparatus 40. [0035] If the communication apparatus 40
stores position/address correspondence information in which position
liflormatifimrangdoaddhessdnfeimatiod éiecassacigte dlisphiherdortrol tunidisplay
460 may acquire address information corresponding to the position
doleamation femdh e Paslianaddiess RESRRANENGC AUGMAIAN Mrormation
cause the display unit 470 to display the acquired address information.
[0036] . The display .unit 47Q is consfituted by an apparatus capable of . |
Al I?Ohh%?ﬂ/’inl&g‘?fénﬁ%fl ofadqirBdRrorAgHAT s s gpunication
(Cathode Ray Tube) S09P2142 24/70 display apparatus, liquid crystal
afippriysappardiusoplesmeldisplayapparatasy Eifo(Eldotrobimmithésdbndeyiory
display apparatus, and display apparatus such as a lamp. The display

iRt AZGS Sloewss anly anaxampleafisn OutRk APRRIAKISERC IS AUIRY, the
apparatus may be a sound output apparatus such as a speaker or

cgggr%%?gﬂg [8%3117&%hp%éﬂ?%ﬁ?%%'o%é’t‘ﬂ%’natceo}‘r@'s%ﬁg%hfg SSMREHIEY Yol o

contained in the base station ID acquisition history information from‘zb'ase station
information registered with the base station information storage unit 490 and causes
the display unit 470 to display the position information of the local apparatus
contained in the position information acquisition history information as the current
position of the communication apparatus 40.

[0035]

If the communication apparatus 40 stores position/address correspondence
information _in which position informatiqn_and address information are associated,
the control unit 460 may acquire address information corresponding to the posit.ion
information from the position/address correspondence information to cause the
display unit 470 to display the acquired address information.

[0036]
The display unit 470 is constituted by an apparatus capable of visually

notifying the user of acquired information such as a CRT (Cathode Ray Tube)
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ROM, and RAM and updates base station information registered with the
base station information storage unit 490 with the base station

information received from the information management apparatus 20 via

the communication unit 410. If, for 10 example, the information S09P2142
management apparatus 20 transmit84ll(base station information currently
registered with a storage unit 220 to the communication apparatus 40, the
communication apparatus 40 receives all the base station information. In

&@El&?s%ﬁ&}%tmormﬂpB&&Qﬁ%%ﬁ@%&?é@&%ﬁ&ﬁ#&%ﬁ% beMERNs, RL
a th the

base ‘station information registered wi base station information
@ggeratge&w unit 490 E(’;§J1ndcfistI]raeé’received base station information so that the

AL BBHRSTE3h Y& FendBREN th e a S BIAYIGHRABHT atiHh storagamp-
unit 490. When the communication apparatus 40 receives all the base
Stetidaplaformatidh burbentyonrbgisteradhnitho fhan stelry emit:220afré hemtput
information management apparatus 20, the information update unit 480
Pay-delateahdatainthabase siationinformatiop2Q storagemail 90 to
newly register all the base station information currently registered
@8{%’21..42 25/70 with the storage unit 220. [0038] By providing a

a at}ase to store base station information on the side of the

communication apparatus 40 in this manner, the communication
apparatiBa i aieatRdie e pdSition 6PnvEteedl Rppiratemasow CPU.
accessing the information management apparatus 20. Since the
Registrationrstalisuat agidatbbassstations information registered with the base

station information storage unit 490 with the base station information received from
the information management apparatus 20 via the communication unit 410, If, for
example, the information management apparatus 20 transmits all base station
information currently registered with a storage unit 220 to the communication
apparatus 40, the communication apparatus 40 receives all the base station
information. In this case, the information update unit 480 extracts a difference
between base station information registered with the base station information storage
unit 490 and the received base station information so that the extracted content can
be reflected in the base station information storage unit 490. When the
communication apparatus 40 receives all the base station information currently
registered with the storage unit 220 from the information management apparatus 20,
the information update unit 480 may delete all data in the base station information

storage unit 490 to newly register all the base station information currently registered



10

15

20

changes every moment, it is necessary to cause base station information
registered with the base station information storage unit 490 of the
communication apparatus 40 to change following the registration status.
Thus, as described later, the registration 10 status of actual base st 142
changing every moment is dealt witlpBg7fpase station information being
transmitted to the communication apparatus 40 by the information
management apparatus 20 in predetermined timing. [0039] The base
skation, |£1[fq dﬁ@rage unit 490 is constituted by, for example, 15 a
magnetlc st rage device such as an HDD, semiconductor storage device,

tical storage device, or magneto-optical storage device and stores

ktation information in which the base station ID of a base station

and position information indicating the installation position of the base
station die mssodiated dTfabasornfigtratibasofthéobasestation infohmsiderot the
stored in the base station information storage unit 490 will 20 be

deseribedpierwithseferance {915ugdznéo%%%m%ﬁézalmﬂﬁmas 40 can

function of the communlcatlon unit 410 described above can bé realized
a program controll munication apparatus being executed by
T S R N e e
functions held by 5 the posmonlng unit 421, the base station detection unit
BRaghadistappardbrimation Sﬂeg@sﬂmumgmtmmo sthtisrarisasiveiohasonttafions

unit 450, the control unit 460, and the
changes every moment, it is necessary to cause base station mformation registered

with the base station information storage unit 490 of the communication apparatus 40
to change following the registration status. Thus, as described later, the registration
status of actual base stations changing every moment is dealt with by base station
mnformation being transmitted to the communication apparatus 40 by the information
management apparatus 20 in predetermined timing.
[0039]

The base station information storage unit 490 is constituted by, for example,
a magnetic storage device such as an HDD, semiconductor storage dévice, optical
storage device, or magneto-optical storage device and stores base station information
m which the base station ID of a base station and position information indicating the
installation position of the base station are associated. The configuration of the
base station information stored in the base station information storage unit 490 wiil

be described later with reference to Fig. 7.
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information update unit 480, hardware resources such as a CPU, ROM,

and RAM can be caused to exercise the function equivalent to each of

the above units. [0041] 10 [3. Function Configuration of Information
Management Apparatus] Fig. 3 is a block diagram showing the functignt2142
configuration of the information mar%ggé}ment apparatus 20 according to

the present embodiment. The information management apparatus 20
includes a communication unit 210, the storage unit 220, a base station
ibdéthation registration unit 240, and a history 15 information registration
unit 260. The information management apparatus 20 may further include

a registrafion, deferpination YR AR AR AANPRUSSIPR LM Uit 2Rtized
The registration determination unit 230 will be described later with

f to Fig. 4.[0042] 20 The communication ynit 210 can transmit
s FERETOE SR SR AP RO LA 3 OB Pe Bt B Arc P

n
interface to transmit and receive information to/from the communi‘cation
RBypsdratuscamUitepcerrnunicatoncun i vaybeaiwine [dssiupnjons held by
compatible communication apparatus, wireless USB compatible

{GEIPHRURIGALIONN R AR AT AHSHAk WIEE SO MmRuhisation appafialusstbat information
performs communication by wire. 5 Moreover. the communication unit 210

SR ?osnmi%f%‘% g e&%i‘{reah%‘%‘%r«?s‘%%oé‘o}%ﬁo@nnﬁo? % QDS MBHRGAUIR the
apparatus, but alsb many and unspecified S |
information update unit 480, hardware resources such as a CPU, ROM, and RAM
can be caused to exercise the function equivalent to each of the above units.

[0041]

[3. Function Configuration of Information Management Apparatus]

Fig. 3 is a block diagram showing the function configuration of the
information management apparatus 20 according fo the present embodiment. The
information management apparatus 20 includes a communication unit 210, the
storage unit 220, a base station information registration unit 240, and a history
mformation registration uﬁit 260. The information management apparatus 20 may
further include a registration determination unit 230 and a transmission control unit
250, The registration determination unit 230 will be described later with reference
to Fig. 4.

[0042]

The communication unit 210 can transmit and receive a signal and functions,
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communication apparatuses, which is equal to or greater than two
communication apparatuses. [0043 10 The storage unit 220 is

constituted by, for example, a magnetic storage device such as an HDD,
semiconductor storage device, optical storage device, or magneto-&pi¢all 42
storage device and stores informati@i/@btained by associating the base
station ID of a base station that performs radio communication with the
communication apparatus 40 with position information indicating the

hstallation 15 positionofihe Rase-sialien.aa bage: station IHRIBAUSNAA the
example of the base station information stored in the storage unit 220 will

be described later wgth K{gferzﬂge to ggﬁ.7. The st(gr e unit,220 stores

BORHER AHSPR RS B Lsiti GRS FSBRT HIHRALBH, Dase Safioh iy <l=ss LAN

acquisition history information and the like and the configuration of the
GSoRMGH infepmatisncatguisiipRr HistoryirdlesmatioR aeanpakiloocstatpmigtion
acquisition history information will be described later with reference to

pP4RAEA3r 28F L higsubianthh rpppectivelyit [RER4hI hehistatitation by wire.
information registration unit 260 is constituted by, for example, a CPU,

rlﬁi%%'é%’v%{‘ %@%Mﬂ%ﬁqﬂ&lﬂ%ﬂ B&%lﬂ?ﬂ éggo{%ﬁﬁ)ﬂ A %%WQ ﬁﬁﬁ%yitign to/from

nformation containing position information of the communication

apparatus 40 is received via the communication unit 210, registers the .
eeRdd pggﬁioﬁqwgﬁgﬁn apparatus, but also many and unspecified

communication apparatuses, which is equal to or greater than two communication
apparatuses.
[0043]

The storage unit 220 is constituted by, for example, a magnetic storage
device such as an HDD, semiconductor storage device, optical storage device, or
magneto-optical storage device and stores information obtained by associating the
base station ID of a base station that performs radio communication with the
communication apparatus 40 with position information indicating the installation
position of the base station as base station information. An example of the base
station information stored in the storage unit 220 will be described later with
reference to Fig. 7. The storage unit 220 stores position information acquisition
history information, base station I acquisition history information and the like and
the configuration of the position information acquisition history information and base

station 1D acquisition history information will be described later with reference to
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acquisition history information with the storage unit 220. Also when base
station ID acquisition history information containing the base station ID is
received via the communication unit 210, the history information
registration unit 260 registers the 10 received base station ID acquisHigi2142
history information with the storage &#i{220. [0045] The base station
information registration unit 240 is constituted by, for example, a CPU,
ROM, and RAM and registers base station information in which position
miermation captrinedsin the position information acquisition history 15
information registered with the storage unit 220 and the base station ID
l&, ined in the base station ID acquisition history information registered

ith the storage unit 220 are associated with the storage unit 220. The
timing for the base station information registration unit 240 to register
base statiSHinPABIOA NI ReistoraeR VDRI 0SS HutiEpedikvaligr example,
limited. The base station information registration unit 20 240 may register,
dorCexgnmipleveashdtirha e dasevatatiopdmidsmatitn registr adiamiSHRR 2448y
29/70 unit 240 updates base station information in the storage unit 220 or

iﬂf&‘?ﬁ&%ﬁr%ﬂﬁ%iﬁg%ﬁ@ﬁ’or{%@@rﬂ—ﬁ%ﬂ%@S[Hyséd%n%@&%loﬂngpég&tus 44 is

transmits base station information 5 registered with the storage unit 220

to the communication apparatus 40 via the communiqatign unit 210. The .
O RANEh a?fg@%ﬁ?tgﬁb%%édq%légﬁﬁatﬁgﬁﬁ?ewe position mformation

acquisition history information with the storage unit 220. Also when base station
ID acquisition history information containing the base station 1D is received via the
communication unit 210, the history information registration unit 260 registers the
received base station ID acquisition history information with the storage unit 220.
[0045]

The base station information registration unit 240 is constituted by, for
example, a CPU, ROM, and RAM and registers base station information in which
position information contained in the position information acquisition history
information registered with the storage unit 220 and the base station 1D contained in
the base station ID acquisition history information registered with the storage unit
220 are associated with the storage unit 220. The timing for the base station
information registration unit 240 to register base station information with the storage
unit 220 is not specifically limited. The base station information registration unit

240 may register, for example, each time the base station information registration



10

15

20

all base station information currently registered with the storage unit 220
to the communication apparatus 40 or only a difference from base station
information registered with the base station information storage unit 490
of the communication 10 apparatus 40. The timing for the transmissigpP2142
control unit 250 to transmit base sta#rlinformation is not specifically
limited. For example, the transmission control unit 250 may transmit base
station information each time the base station information registration unit
2AD updaiesbassstatien-nfasmation in the sioragadniv 228 aF stedetermined
predetermined intervals. Or, the transmission control unit 250 may 15
gﬂ%@%ﬁit base station information each time the information management
apparast'us 20 starts connection to the communication apparatus 40.
0047] The function of the communication unit 210 described above can
E4ehlized. by a program controlling the communication apparatus being
executed by a CPU. 20 Based on computer programs to cause a
computéhto petiteniiesibe fometionsuhaldhy SEARA142 b3/ 76uken information
registration determination unit 230, the base station information
fEgielialon; Nl 4% e UaRempsion SNl llieat, AAdINIG IS via the
information registration'unit 260, hardware resources suchas a CPU,
ROM, and RAM can be caused to exercise the function equivalent to

VR GHBEEALBIY ahts. 31B0RSTRECN JREHERTER TREMHUMISIBAY transmit

management apparatus 20 in the present
all base station information currently registered with the storage unit 220 to the

communication apparatus 40 or only a difference from base station information
registered with the base station information storage unit 490 of the communication
apparatus 40. The timing for the transmission control unit 250 to transmit base
station information is not specifically limited. For example, the transmission
control unit 250 may transmit base station mformation each time the base station
information registration unit 240 updates base station information in the storage unit
220 or at predetermined intervals. Oz, the transmission control unit 250 may
transmit base station information each time the information management apparatus
20 starts connection to the communication apparatus 40.
[0047]

The function of the communication unit 210 described above can be realized
by a program controlling the communication apparatus being executed by a CPU.

Based on computer programs to cause a computer to perform the functions held by
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embodiment, base station information can be registered with the storage

unit 220 based on history information transmitted from the communication
apparatus 40. Therefore, position information indicating the installation
position of a base station 1.0 can automatically be reflected in the bage2142
station information. [0049] [4. Deschiptién When Time Information Is
Included in History Information] Fig. 4 is a diagram illustrating a case in
which time information is included in history information. As described

Bbovs-the hasestationintarmeation e raeisliation WAl 24058 gisters Basenit

station information in which position information contained in position
information acquisition history, information registered with the storage unit .
e Bk BB Bb el hct o SR GH P AEH Erabpretion it
history information registered with the storage unit 220 are associated with

1he. kaotaiges unioREEs Hotheven, thd bR tationR At reaitibn ¢egistrationercise

unit 240 may 20 associate position information contained in position

infesmation-acuisiion Bistory 804R3144n13d/70 information registered
with the storage unit 220 and the base station ID contained in base

@%gﬂ; ID acquisition history information registered with the storage unit
nd register the associated information with the storage unit 220

when needed. For example, it is assumed that with an increasing time
differenEBUSeRRRRH e e RSO 4w 3SR DNBERYBIFEd Y tresent

time when position information is acquired, an error between the position
antiendthetbaseestatitm | Drisracgisecharie theypostibrvith the storage unit 220

based on history information transmitied from the communication apparatus 40.
Therefore, position information indicating the installation position of a base station
can automatically be reflected in the base station information.

[0049]

[4. Description When Time Information Is Inchuded in History Information]

Fig. 4 is a diagram illustrating a case in which time information is included
in history information.  As described above, the base station information
registration unit 240 registers base station information in which position information
contained in position information acquisition history information registered with the
storage unit 220 and the base station 1D contained in base station ID acquisition
history information registered with the storage unit 220 are associated with the
storage unit 220. However, the base station information registration unit 240 may

associate position information contained in position information acquisition history
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where the position information is acquired increases. Thus, position
information to be associated with a base station ID is preferably position
information acquired at a time having a small time difference from the

time when the base station ID is 10 %Jired. [0050] Fig. 4 shows hotT 2142
the communication apparatus 40 m(ﬁZ’é about while acquiring position
information (the latitude and longitude) at each time shown in Fig. 5 as an
example and a base station ID at each time shown in Fig. 6 as an
ipfamptels Eigertdnalidatbs shatananed0heré hsignal somntie baseined in
station 30 can be received is shown with an area inside a circle drawn by

BRalarnateroasanstishortgdasiingmbutds aottimited 0. ﬁé%ﬂé?%ef%ﬁ 220

example, as shown in Fig. 4, that the communication apparatus 40 moves

into an areg where a signal from. the base station 30 (b station ID "KI"
SR Rt et e v Th prerrge. ror

acquires the base station ID "KI" from the base station 30 at time Tl to
SRR 42 377U et dudiatehpusitorriater atoh Geguireamitbin B Hreawhen
movable within a predetermined time from time T| with the base station ID

a Ihs{ QRPLhINT-ig adqlinele hidelasaum piiam tatia s aIreaning thacquired, an
communication 5 apparatus 40 moves at a constant speed, an area

By %%t%%ﬁh{ﬂeaégﬁggﬁe%g}gddrgrggsferos@tgphg Eiﬁ]?sazgé’(\;{gli?e%tggdb %eposition
station ID Is an area Inside a circle drawn with a

where the position information is acquired increases. Thus, position information to
be associated with a base station ID is preferably position information acquired at a
time having a small time difference from the time when the base station ID is
acquired.

[0050]

Fig. 4 shows how the communication apparatus 40 moves about while
acquiring position information (the latitude and longitude) at each time shown in Fig.
5 as an example and a base station ID at each time shown in Fig. 6 as an example.
Fig. 4 indicates that an area where a signal from the base station 30 can be received
15 shown with an area inside a circle drawn by an alternate long and short dash line,
but 1s not limited to. Assume, for example, as shown in Fig. 4, that the
communication apparatus 40 moves into an area where a signal from the base station

30 (base station 1D "K1") at time T1. In this case, the communication apparatus 40

preferably acquires the base station ID "K1" from the base station 30 at time T1 to
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solid line, but such an area is not limited to this. In the example shown in

Fig. 4, the time at which position information is acquired within the
predetermined time from time Ti at which the base station ID "KI" is
acquired is t2 and tl, t3, t4, and t5 10 do not correspond to a time at $i¥ighl42
position information is acquired withi#tH predetermined time. Thus, the
information management apparatus 20 may register base station
information in which the base station ID acquired at time Ti and the

Pesdias infermationmasanunach atadmertd akeiassociategrmithibeasieragehin a
unit 220. [0052] 15 Similarly, in the example shown in Fig. 4, the time at

' ition _infermation 4 ired: withi redetermined time from
e B e S e . 2, 10
and t5 do not correspond to a time at which position information is

[ggémred within the predetermined time. Thus, the information

management apparatus 20 may register base station information in 20
which tihe basedstatider |Dacgsitedtattithet T2 wwd therpogitibn informatiomnion
acquired S09P2142 33/70 at time t3 are associated with the storage unit

PRl Fha Jire At WRICRRSHRAY IR QRS BRAYHEBE IR & (ermined

predetermined time from time T3 at which a base station ID "K2" is
acquired is t5 and tl @4%:) ot carrespond to a time at which position. .
O RO I BE G A R PORE SRR AR ABCR B IR s e with o
information management apparatus 20 may register base station
setidrhrionisuphighatee nset dtationl 1D Heguiréd the tineP8earhgthein Fig. 4,
position information acquired

the time at which position information is acquired within the predetermined time
from time T1 at which the base station ID "K1" is acquired is 12 and tI, 3, t4, and t5
do not correspond to a time at which position information is acquired within the
predetermined time. Thus, the information management apparatus 20 may register
base station information in which the base station 1D acquired at time T1 and the
position information acquired at time 12 are associated with the storage unit 220,
[0052]

Similarly, in the example shown in Fig. 4, the time at which position
information is acquired within a predetermined time from time T2 at which the base
station D "K1" is acquired is t3 and t1, t2, t4, and t5 do not correspond to a time at
which position information is acquired within the predetermined time. Thus, the

information management apparatus 20 may register base station information in

which the base station ID acquired at time T2 and the position information acquired
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at time t5 are associated with the storage unit 220. [0053] If the

information management apparatus 20 registers base station 10

information with the storage unit 220 according to a procedure like one
shown in the above example, base station information as shown in BigP2142
will be registered with the storage uhtt 220. [0054] The information
management apparatus 20 can. impose limitations, as shown 15 above,

on base station information to be registered with the storage unit 220.

athise therbistesyiinfaraiaiian reeistiation umt 430165, the eammuRiGationsition
apparatus 40 associates time information (first time information)

;%‘ﬁ%&?&%g Igg:eﬁ}égh\;&tdﬂgog I;glro d e&‘%rﬂg 1ML E° ir%am%d n %tht 'QMich a base
information acq(ausmon history ‘information is acqwrél?:i with thie position
information and further includes the 20 associated position information in
P ERiof nféraiBFd g itsrishthistor, Soowzoatespanrrothioimatrinvhich
before registering the position information acquisition history information
mwithithe hisgtanainformationstedageithnit 440. fladdnistoryeihfermatiorThus, the
registration unit 430 of the communication apparatus 40 also associates

iﬂ%ﬁnﬁﬂ%ﬂﬂgﬁ%@?&ﬁngp@m&@m?ﬁi&&“)r%‘?é?&“Bg;sé Ume At Waishaion in

base station ID 5 contained in base station ID acquisition history

information is acquired with the base_station ID and further ifnclud,es the
SR i CEh b 06 b AL oS SeAdBH s ostion ibrition acqied
at time t5 ére'associaté'd with the storége unit 220.

[0053]

If the information management apparatus 20 registers base station
information with the storage unit 220 according to a procedure like one shown in the
above example, base station information as shown in Fig. 7 will be registered with
the storage unit 220.

[0054]

‘The information management apparatus 20 can impose limitations, as shown
above, on base station information to be registered with the storage unit 220.  Thus,
the history information registration unit 430 of the communication apparatus 40
associates time information (first time information) indicating a time at which
position Information contained in position information acquisition history

information is acquired with the position information and further includes the

associated pesition information in the position information acguisition history
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acquisition history information before registering the base station 1D
acquisition history information with the history information storage unit

440. [0055] 10 Then, the storage unit 220 of the information management
apparatus 20 stores a threshold. The size of the threshold is not ~ 509P2142
specifically limited and may be set ft8€ly in accordance with the

movement speed of the communication apparatus 40 or the like. For
example, the time such as 5 min. and 10 min. can be set as the

fiashelen 1540056] M pasition infermationacauisitianistordafenmatiasory

stored in the history information storage unit 440 contains time

inform tlonl i tlrlgl time.at which position mf ati?g
orma 0N wi % %Ig mfo at1on stora E’, unit E ‘i}% c%b ation
gelng assoclated with the posi on In orma on and base station

acquisition histor ﬁ)émformatlon contains time information 20 indicating a

HaERERRIHE Ha8e Stathsn oreuEiEven HppEiHgadbalie piRpiERs time
S09P2142 35/70 base station ID, the registration determination unit 230
inflcuiaties dsdifedetce valuembetweanliheitipe infermatidivindicatingidtien 1D
time at which the position information is acquired and the time information

ngtgi%%HQI{%%%%&M@%&ﬁ%%?ﬁﬁ%?@?nn'Brﬁaﬁﬁgqy il %\I&% with thc base

registration determination unit 230 deterniines whether the 5 calculated

dlff.ereﬂge vg%g E less th Ee threshold stored in the storage unit 220
sﬁ%&gg] and further mclu e associated base station 11D in the base statzon D

acquisition history informatibn before registeriné the base station ID acquisition
history information with the history information storage unit 440,
[0055]

Then, the storage unit 220 of the information management apparatus 20
stores a threshold. The size of the threshold is not specifically limited and may be
set freely in accordance with the movement speed of the communication apparatus
40 or the like. For example, the time such as 5 min. and 10 min. can be set as the
threshoid.

[0056]

If position information acquisition history information stored in the history
information storage unit 440 contains time information indicating a time at which
posifion information is acquired by being associated with the position information
and base station ID acquisition history information contains time information

indicating a time at which a base station 1D is acquired by being associated with the
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If the registration determination unit 230 determines that the difference

value is less than the threshold, the base station information registration

unit 240 registers the base station information with the storage unit 220.

10 [0058] According to the configuration described above, the informetion 142
management apparatus 20 can ass%é{gge a base station 1D with position
information acquired at a time having a small time difference from a time

at which the base station ID is acquired. Thus, an error between the
positotiavhdle tiverbgistrastati oo tdbr D48 @cguitéd @nalthirpesitibffavherevalue
the position information is acquired can be made small. [0059] [5. Data

RimatHre ofiResitiominfermaticnAaisition Histanylnformation (Raddion is

Fig. 5 is a diagram exemplifying a data structure (Part 1) of position 20

information acquisition history infqrmation, As shown jin Fig. 5. the position. .
B T 75 D A B e Ry At 25, MR T
by position information of the communication apparatus 40 at a plurality
astitirrsl pointd b elkgidssduviatdetuithnaing informaion detticatirey awhsdhat the
which the position information of the communication apparatus 40 is

«htained e aReslicallylcid thenaxanmplelsheworadinftig: fothenesition.
information acquisition history information is configured by times t1, t2, G,

[%Saf?d t5 with position information obtained at e.ac_h piece of time

If the registration determination unif 230 éetermines that the difference
value is less than the threshold, the base station information registration unit 240
registers the base station information with the storage unit 220.

[0058]

According to the configuration described above, the Information
management apparatus 20 can associate a base station ID with position information
acquired at a time having a small time difference from a time at which the base
station ID is acquired. Thus, an error between the position where the base staﬁon
ID is acquired and the position where the position information is acquired can be
made small.

[0059]
[5. Data Structure of Position Information Acquisition History Information (Part 1)]

Fig. 5 is a diagram exemplifying a data structure (Part 1) of position

information acquisition history information. As shown in Fig. 5, the position
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information being associated. Position information acquisition history
information need not necessarily contain time information. [0060] 10 [6.
Data Structure of Base Station ID Acquisition History Information] Fig. 6 is

a diagram exemplifying the data structure of base station ID acquisfiérf 2142
history information. As shown in Fig3®//the base station ID acquisition
history information is configured by a base station ID acquired by the
communication apparatus 40 at a plurality of time points being associated

imdctisrie L Boinfoimation ingicating atme abwhishd e Pase StatiNHRision of
obtained. More specifically, in the example shown in Fig. 6, the base

RS VRIS I2 0 o

T3 wi ase s
being associated. Base station ID acquisition history information need not

e cREAFRAESRtdR & i rHEtori 20 IOt 1S opP o Ifmpatobh the

Structure of Base Station Information] Fig. 7 is a diagram exemplifying the
whatenstricetine gffaasesstdticrolinfordatidfiordsshaficaily,Rig the therbplseshown
station information is configured by a base station ID being associated

Withthe lafitudle;and Jﬂﬂﬁlﬂé@i%ﬁﬁﬁﬂﬁ?ﬁ%ﬂ &R ﬁ@&iﬂ%&%ﬂ?méﬂﬁ%red by
where a base station is installed. More specifically, the base station
tiles T o D S e e S o DS (SR YIS time
information being associated. Position information acquisition history informaﬁon
need not necessarily contain time information.

[0060]

[6. Data Structure of Base Station 1D Acquisition History Information]

Fig. 6 is a diagram exemplifying the data structure of base station ID
acquisition history information. As shown in Fig. 6, the base station ID acquisition
history information is configured by a base station ID acquired by the
commulﬁiqation apparatus 40 at a plurality of time points being associated with time
information indicating a time at which the base station ID is obtained. More
specifically, in the example shown in Fig. 6, the base station ID acquisition history
information is configured times T1, T2, and T3 with the base station ID obtained at
cach piece of time information being associated. Base station 1D acquisition history

information need not necessarily contain time information.

[0061]
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"135.024" and the latitude (north latitude) "35.49". Similarly, the base

station ID "K I" is configured by being associated with the longitude
"135.023" and the latitude "35.49" and the base station ID "K2" by being
associated with the longitude 10 "135.017" and the latitude "35.57". 3#&’2142
format of position information is not 3iitfifed to a format using the latitude

and longitude and may be, for example, a format using x and y

coordinates, a format using polar coordinates, or a format using vectors.

(2062} $6&uRparBtiendiiGammunieatian Apparatus (Part 1)]
Subsequently, a transmission operation (Part 1) of history information by

the communjcation ratus 40 will-he descri with referenge, to Fig, ..
2. Fig. & a flow oh R 15 SR e o o1 el e an Pad Saron
operation of history information by the communication apparatus 40. A

i g%%ﬂﬁ%icrﬁﬁnﬁéq%ﬁ%gﬁén’fis%m%w@@% HIRF)aHPS kAN By BdebY 2
communication apparatus 40 is shown in Fig. 8 and if S09P2142 38/70

e snfosm dfiobeis natincladddaiihistodytinidematiolvnyitihie: as an example of
communication apparatus 40, there is no need to perform processing in

eR L A3 alerwide 2 (0283 ReigHing Ja1kie. 8yibe: F&%%El%@k[?gz,“mé base

421 of the communication apparatus 5 40 first acquir(_as po§|t|on _

SRlon e o5 chpera oo S190, 1o, Mo I
”135..02l4” and the latitude (north latitude) "35.49".  Similarly, the base station ID
"K 1" is configured by being associated with the longitude "135.023" and the latitude
"35.49" and the base station ID "K2" by being associated with the longitude
"135.017" and the latitude "35.57". The format of position information is not
limited to a format using the latitude and longitude and may be, for example, a
format using x and y coordinates, a format using polar coordinates, or a format using
vectors.

[0062]

[8. Operation of Communication Apparatus (Part 1)]

Subsequently, a transmission operation (Part 1) of history information by the
communication apparatus 40 will be described with reference to Fig. 8. Fig. 8 is a
flow chart (Part 1) showing the flow of transmission operation of history information
by the communication apparatus 40, A case in which time information is included

in history information by the communication apparatus 40 is shown in Fig. 8 and if
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information is acquired by the positioning unit 421 with the position
information (step 5102) and registers the associated information as

position information acquisition history information with the history
information registration unit 430 10 (steg $103). [0064] Subsequenthy el 42
base station detection unit 422 acquifééa base station ID (step S104).

The history information registration unit 430 associates the time at which

the base station ID is acquired by the base station detection unit 422 with

fine: Lmbasassation Hot(stepSk05) ancsegisterstadassociaiedcommunication
information as base station 1D acquisition history information with the

i infarmation registrati i 108). The transmissi
B e A 105
information acquisition history information and base station ID acquisition
W%@é}y information to the information management apparatus 20 in 20
predetermined timing (step 5107) and terminates processing. The
predeteRmicrech SOOP218 2h8 376t liming usiad Hestirechatvowec fOQE65pparatus
the example shown in Fig. 8, one piece each of position information

histary information apdbaseskatien 16 %ﬁgt!ié&%ﬁ%a%éh(&@ﬂ@mﬁ The

assumed to 5 be included in history information for transmission for the

SRS oL Smpleiy, butthe present pbodinentis JOLIe R IS 2GR

information is acquired by the positioning unit 421 with the position information
(step S102) and registers the associated information as position information
acquisition history information with the history information registration unit 430
(step S103).
[0064]

Subsequently, the base station detection unit 422 acquires a base station ID
(step S104). The history information registration unit 430 associates the time at
which the base station ID is acquired by the base station detection unit 422 with the
base station ID (step S105) and registers the associated information as base station
ID acquisition history information with the history information registration unit 430
(step S106). The transmission control unit 450 transmits history information
containing the position information acquisition history information and base station
ID acquisition history information to the information management apparatus 20 in

predetermined timing (step S107) and terminates processing. The predetermined
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the position information history information and the base station ID
acquisition history information may be included in the history information.
The communication apparatus 40 is assumed to transmit position
information history 10 information and base station ID acquisition hié‘%@?yzmz
information simultaneously by inclué%@ﬂthe information in history
information, but the position information history information and the base
station ID acquisition history information may be transmitted separately.
Thangdsmndaicatian Apparatus 40 is also assumed to acquire base station
ID acquisition history information after acquiring position information 15
ist@ny information, but the order of acquisition is not specifically limited
and the position information history information may be acquired after the
base station ID acquisition history information being acquired. In addition,
processigg S HEPtErMmaTet afiér SefnS R DEAD RleReMiPHagformation
return to step 5101. [0066] 20 [9. Operation of Information Management
Appar atdisriRait 1 3hS 0eR24 4204 017 & Subisequigntlyy anfopaaieroperatiored to
(Part 1) of base station information by the information management

pRlaide 20mdbhe:desaribed WihielerertstaFibe 2uikigr Sis A dWhut the

chart (Part 1) showing the flow of update operation of base station

informatian by the information management atus 20. Fig. 9 show.
R A NP o R o TR ALy Y FibAEyir  of
communication apparatus 40 and if time information is not included in

thistepyitiformitiontiperbissory information and the base station ID acquisition
history information may be included in the history information. The
communication apparatus 40 is assumed fo transmit position information history
information and base station ID acquisition history information simultaneously by
including the information in history information, but the position information history
information and the base station 1D acquisition history information may be
transmitted separately. The communication apparatus 40 is also assumed to acquire
base station ID acquisition history information after acquiring position information
history information, but the order of acquisition is not specifically limited and the
position information history information may be acquired after the base station 1D
acquisition history information being acquired. In addition, processing is to be
terminated after step S107, but processing may return to step S101.

[00066]

[9. Operation of Information Management Apparatus (Part 1)]
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no need to perform processing in step S202 and step S203. [0067]

Referring to Fig. 9, the history information registration unit 260 first 10
receives history information including position information history

information and. base station ID acquisition history information from>fH#2142
communication apparatus 40 via thé¥#mmunication unit 210 (step 5201).
The history information registration unit 260 stores the received history
information in the storage unit 220. The registration determination unit

230 calsuistes argiffercnpevalyehabuaenring imesthenianedimihe by the

position information history information and the time contained in the

base station 1D acquisjtion history,irformation stoted in the storage unit..
e T e A S B e o
whether the calculated difference value is less than the threshold stored
et istarige Gharo8nrs thehragrgriifoRare e midatiopnsritione! base station
determines that the difference value is not less 20 than the threshold

N dnostéy SROBYothestegistratigpdete upinaiion Rt 230, SOGRRIAD case in
41/70 terminates processing. If the registration determination unit 230

Vgg{a{nﬂiiﬁ%sim&trﬁ'aﬁogifi@ﬁ%@ﬁﬁié@lﬂ? 1J§s,{8§>$ Mrﬁa%ﬂr%h@{é’ Q(I}%Iniﬂation

step 5203), the registration determination’unit 230 registérs base station
h the hase station ID contained jn the base station |

information in whic ,
PGSR rﬁ%%g&tiﬁ% O D Sl B4R e &y fhere 1s
position information acquisition history information are associated with the
miorRyeunitR20) (Step S204 raxicpt SAInaté stppotdEsing.

[0067]

Referring to Fig. 9, the history information registration unit 260 first
receives history information including position information history information and
base station ID acquisition history information from the communication apparatus 40
via the communication unit 210 (step S201). The history information registration
unit 260 stores the received history information in the storage unit 220. The
registration determination unit 230 calculates a difference value between the time
contained in the position information history information and the time contained in
the base station ID acquisition history information stored in the storage unit 220 (step
S202). The registration determination unitf 230 determines whether the calculated
difference valiue is less than the threshold stored in the storage unit 220. If the

registration determination unit 230 determines that the difference value is not less

than the threshold ("NO" in step 8203), the registration determination unit 230
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[0068] In the example shown in Fig. 9, one piece each of position

information history information and base station ID acquisition history
information is assumed to 10 be included in history information for the

sake of simplicity, but the present embodiment is not limited to this a¥itPB2142
plurality of pieces of one or both of th&'7Bosition information history
information and the base station ID acquisition history information may be
included in the history information. In this case, for example, processing

eiRilaLte prosassing perirmekianeachpiacemay baderiormachiassthat the
15 combinations of the position. information history information and the

e station ID .acquisition histary information,,P.osition | ion_ . .
o S B R e P S lgstaton
contained in history information are assumed to be received o
dGHUREREN S D RESEERIBRSTTBIREUBIP HitBAR. nfohishiba kasq sksion 1D
base station ID acquisition history information may be received 20
separaielyn Intadditien sproeesEingisioshi e tminatedrafiensiep 5204 pouition
S09P2142 42/70 processing may return to step 5201. [0069] [10.

RRsation of GemmyR iﬁ%tiﬁ&i%ﬁ%%%%ﬁbrﬁgdgz‘?ﬂ%@Rﬁ{éﬁgﬁ’&ﬁfr%ﬁ%n are

station information by the communication 5 system 10 according to the
present empodiment will be descgibed with reference to Fig. 10. Fig. 10 is

4330 TEH ARG SN I g tHEFR Pttt deopirass pigressing:

[0068]

In the example shown in Fig. 9, one piece each of position information
history information and base station 1D acquisition history information is assumed to
be included in history information for the sake of simplicity, but the present
embodiment is not limited to this and a plurality of pieces of one or both of the
position information history information and the base station 1D acquisition history
information may be included in the history information. In this case, for example,
processing similar to processing performed for each piece may be performed for ail
combinations of the position information history information and the base station ID
acquisition history information. Position information history information and base
station ID acquisition history information contained in history information are
assumed to be received simuitaneously, but the position information history
mformation and the base station 1D acquisition history information may be received

separately. In addition, processing is to be terminated after step S204, but
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base station information by the communication system 10 according to the
present embodiment. [0070] 10 As shown in Fig. 10, when history
information is stored in the history information storage unit 440 of the
communication apparatus 40 (S301), the communication apparatuss4gP2142
transmits the history information to th&/ Tiformation management

apparatus 20 in predetermined timing (S302). A case when a fixed

amount of history information is stored, when a fixed time elapses after
phetashitransmissiongf fistory information, or when requested by the
information management apparatus 20 can be assumed as the

[% termined timing. [0071] Next, the information management

apparatus 20 newly registers base station information with the storage

unit 220 or updates base station information registered 20 with the
[dfdregeranaiCioasadrepting reesaield history information (S303). Then,
S09P2142 43/70 the information management apparatus 20 transmits the
changet baserstatian iptesmationtiasthecomminieation apparatusrdtnication
(S304). Subsequently, the information update unit 480 of the
SammyncRiom ARGl HALSIUARIS A AUIEIENCR, DEMREIN S feetatk:
base station information and base station information registered 5 with the
base statign information storage unit 490 (S305). Subsequently, the .
hiforatidnéugdate HiHWEB GIUAEEaDEAY &1p¥sa statgts operation of
information o _

base station information by the communication system 10 according to the present

embodiment.
[00707

As shown in Fig. 10, when history information is stored in the history
information storage unit 440 of the communication apparatus 40 (S301), the
communication apparatus 40 transmits the history information to the information
management apparatus 20 in predetermined fiming (S302). A case when a fixed
amount of history information is stored, when a fixed time elapses after the last
transmission of history information, or when requested by the information
management apparatus 20 can be assumed as the predetermined timing.
[06071]

Next, the information management apparatus 20 newly registers base station
information with the storage unit 220 or updates base station information registered

with the storage unit 220 based on the received history information (S303). Then,
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registered with the base station information storage unit 490 based on the
extracted difference (S306). [0072] 10 [11. Description When
Transportation Device Identification Information Is Included in History
Information] In the examples described above, a user carrying the 509P2142
communication apparatus 40 is asstAfiéd to move at a constant speed.
Thus, it is enough for the storage unit 220 of the information management
apparatus 20 to store a threshold 15 that is not dependent on the

tmovemenkspeesaldheuserafiaweversthe-mevament speedof thassehtion
normally changes every moment and it is preferable to change the

.threshold stored, in the storage, unit 220 of the infor n manageme
S e el L rer Dhce Lot he
information with the storage unit 220 by reflecting changes in user speed.
DTS edRe 1Bt 4378 e roeprETRAIRD #RARH ahesiekgiBrrence
the user is relatively fast, an error between the position indicated by
posttiontheferceatidrbacosechhy finencommuhieat crapp araitisAdang thered
position where the base station ID is acquired is considered likely to be

weRtelvigeat s G Mmexe maaLEPasd o %%!5 58‘??3?&[_}[{%'%{&}@ the

fast, it is preferable to make the threshold stored in the storage unit 220 of

.the informatio manaqement apparatus 20 relatively smaII.Ac_cordjneg, .
ipfgrmation update unit 480 updates or changes tht base station information

regisfered with the base station information storage unit 490 based on the extracted
difference (S306).

[0072]

[11. Description When Transportation Device Identification Information Is Included
in History Information]}

In the examples described above, a user carrying the communication
apparatus 40 is assumed to move at a constant speed. Thus, it is enough for the
storage unit 220 of the information management apparatus 20 to store a threshold
that 1s not dependent on the movement speed of the user. However, the movement
speed of the user normally changes every moment and it is preferable to change the
threshold stored in the storage unit 220 of the information management apparatus 20
in accordance with the user speed to register base station information with the
storage unit 220 by reflecting changes in user speed.

[0073]
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information management apparatus 20 can associate a. base station II)

and position information and register the associated information with the
storage unit 220 as base station information only if a difference value
between the time at which the 10 communication apparatus 40 acquiéy’2142
the base station ID and the time at vifiicR the communication apparatus

40 acquires the position information is relatively small. [0074] On the

other hand, if the movement speed of the user is relatively slow, an error

betweenthe ppsiipmindicaiad Ry pasitionirtarmatien acauiedhythe g an

communication apparatus 40 and the position where the base station ID is
acquired is considered. likely to be relatively small, Thus, if the movement
R B PL SRS P T e
stored in the storage unit 220 of the information management apparatus
oLl TargRaALEC irRsy heRo ST HAEh hedisg stk Hpparstitred is
20 can associate a base station ID and position 20 information and
tegisierthBlabsocibtedlnfocination withhne Hoiageowaihd2Q@sdasehe user is
S09P2142 45/70 station information even if a difference value between

ihedime atwhich thecommynicalion.apRarais.AQAcqaures e Rase 220 of

station’ID and the time at which the communication apparatus 4
cquires the position information is relatively large. [0075] 5 To add the
eI AR SR AR o RS i Cat Y sthaito, Accordingly, the
transportation device identification information of the user may be included
fipformation management apparatus 20 can associate a base station IID and position

information and register the associated information with the storage unit 220 as base
station information only if a difference value between the time at which the
communication apparatus 40 acquires the base station ID and the time at which the
communication apparatus 40 acquires the position information is relatively small.
[0074]

On the other hand, if the movement speed of the user is relatively slow, an
error between the position indicated by position information acquired by the
communication apparatus 40 and the position where the base station ID is acquired is
considered likely to be relatively small. Thus, if the movement speed of the user is
relatively slow, it is preferable to make the threshold stored in the storage unit 220 of
the information management apparatus 20 relatively large. Accordingly, the
information management apparatus 20 can associate a base station [D and position

information and register the associated information with the storage unit 220 as base
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history information transmitted from the communication apparatus 40 to

the information management apparatus 20. [0076] 10 The

communication apparatus 40 may further include a transportation device
identification information acquisition unit 445 that acquires transportaigR2142
device identification information to ideéntily a transportation device of the

local apparatus. In addition, the history information registration unit 430

may associate the transportation device identification information
aseiredibihedrapsperiationiifefariceideptification infermation: which the
acquisition. unit 445 with first time information contained in first history
information and further include the associated first time jnformation in,th

O e L s T T O SRRt i e
the history information storage unit 440. [0077] 20 The acquisition of
tPaMEpBIEation HRWcsut R REeEHSH i ormbten by e Sogprlap dpiaze.
transportation device identification information acquisition unit 445 is not
[§&sifically limited. The transportation device identification information
acquisition unit 445 is constituted by, for example, an input apparatus and
may aoRPRUIPRIL difansROtalon.aeYIse KIS tRRUon nfKmAtan Al 1o,
the user. 5 [0078] The transportation device identification informatio

acquisitionunjt44s . . .
transportation device identification information of the user may be included in

history information transmitted from the communication 'ﬁpparatus 40 to the
information management apparatus 20.
[0076]

The communication apparatus 40 may further include a transportation
device identification information acquisition unit 445 that acquires transportation
device identification information to identify a transportation device of the local
apparatus. In addition, the history information registration unit 430 may associate
the transportation device identification information acquired: by the transportation
device identification information acquisition unit 445 with first time information
contained in first history information and further include the associated first time
information in the first history information before registering the first history
information with the history information storage unit 440.

{0077]

The acquisition of transportation device identification information by the
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may also acquire transportation device identification information by
estimating the transportation device based on first history information

stored in the history information storage unit 440. The estimation of the
transportation device is not 10 specifically limited. [0079] If, for exarhph¥ 2142
the history information storage unit 44(/8tores two pieces of first history
information, the transportation device identification information acquisition
unit 445 calculates a difference value of position information and a 15

witfesenegomlur-atiimeadpfommatian regardinedhedespieeeselifirsls s not
history information. Then, the transportation device identification

information acguisition .unit 445 may. calculate the mqvement.speed .

RaRape B o0 K e ARG USRS AIRRIRR) emation

calculated difference value of time information to acquire transportation

avice fentificAtion nforpasif v acur sxAER Wit the 26 migkeatenand may

speed. The acquisition of transportation device identification S09P2142

A2EP0 imfarmidiiamsoeotordence withtiheanayemenispeedls nealized by,

for example, association information in which the movement speed and
ghsportation device identification information are associated being

stored in the storage unit (not shown) of the communication apparatus 40

and the_transportation der%ge, identification 5 information associated with

the movelh e SheEA G Ny HEquirsy HiF e N iHepBREAR MEfBRldon unit 445

identification information acquisition unit 445 from the
may also acquire transportation device identification information by estimating the

transportation device based on first history information stored in the history
information storage unit 440. The estimation of the transportation device is not
specificaily limited.

[0079]

Tf, for example, the history information storage unit 440 stores two pieces of
first history information, the transportation device identification information
acquisition unit 445 calculates a difference value of position information and a
difference value of time information regarding the two pieces of first history
information. Then, the transportation device identification information acquisition
unit 445 may calculate the movement speed by dividing the calculated difference
value of position information by the calculated difference value of time information
to acquire transportation device identification information in accordance with the

movement speed. The acquisition of transportation device identification



HY

15

20

association information. [0080] The storage unit 220 of the information
management apparatus 20 may store 10 the threshold for each piece of
transportation device identification information to identify the

transportation device of the communication apparatus 40 so that if S09P2142
transportation device identification iffGr%ation is contained in first history
information, the registration determination unit 230 of the information
management apparatus 20 acquires the threshold corresponding to the
franspartation devicents identification. nfermation fonethe.&losageNikample,
220 to determine whether the difference value is less than the threshold.
Information in which transportatign device identification.information. to .
R the L STaRG o Hiine 5t foe EaCRie o A BALTA G AT a o
the threshold are associated is stored, for example, in the storage unit

idoni1 Herfrs Tl Snubn U9 WsrrRRbLERESSIRgcEOFPHEaGR! (not shown)
Information Acquisition History Information (Part 2)] Fig. 11 is a diagram
exemplifying tiieadata spiuctuie (Radi) didhejpesition;dafaenationlentification
acquisition history information. As shown in Fig. 11, the position

iINGIMARN acisitian RistorvaRformation is cq EQ%“%@% NQLANG by, the
position 5 information of the communication apparatus 40 at a plurality of
time points, byt also ,téansport_ation (}evice,identification information of the

SRR G W5pat gollgption miormation acquisition umit 445 from the

association information.
[0080]

The storage unit 220 of the information management apparatus 20 may store
the threshold for each piece of transportation device identification information to
identify the ftransportation device of the communication apparatus 40 so that if
transportation device identification information is contained in first history
information, the registration determination unit 230 of the information management
apparatus 20 acquires the threshold corresponding to the transportation device
identification information from the storage umit 220 to determine whether the
difference value is less than the threshold. Information in which transportation
device identification information to identify the transportation device of the
communication apparatus 40 and the threshold are associated is stored, for example,
in the storage unit 220.

[0081]
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being associated with time information indicating a time at which the

position information of the communication apparatus 40 is obtained. More
specifically, in the example shown in Fig. 11, the position information
acquisition history 10 information is configured by times ti, t2, t3, t4, aAgP2142
t5, position information obtained at &&dH piece of time information, and
transportation device identification information (Train, Train, Walk, Walk,
and Train) at each piece of time information being associated. Position
informaatiomaceidisitipashistoryfinfarmationpead HoLBRee SRRV AN @Mt 2)]
transportation device identification information. Train and Walk 15 shown

as examples of the transportation.device identification infgrmation. are only.
o R A S i o
transportation device identification information are not limited to these.
IOsaRYs. PALSEUHITOTT THMEFGRELor D W IInfBrinigtioh], 2bFigesition
12 is a diagram exemplifying the data structure of transportation device
IBRORAMA? 24947 Qtinfoimation 1A% shaven isFigniigntbe thansportationposition
information is configured by transportation device identification

iiaumation o identity ihe drapspanation dgviee of NG COMMUMNIGANAN Ly a1so

apparatus 40 and the threshold being associated. More specifically, In the
example shown jn Fig. 12, the transportation information is 5 configured

B RREL Pt B e R AR S che GHRRURITHBEREratus 40
Bicycle, and Walk) and the threshold (2 sec, 3 sec, 4 sec and 5 sec) for
hWpimg associated with time information indicating a time at which the position

information of the communication apparatus 40 is obtained. More specifically, in
the example shown in Fig. 11, the position information acquisition history
information is configured by times t1, 2, t3, t4, and 5, position information obtained
at each piece of time information, and transportation device identification
information (Train, Train, Walk, Walk, and Train) at each piece of time information
being associated. Position information acquisition history information need not
necessarily contain transportation device identification information. ‘Train and Watk
shown as examples of the transportation device identification information are only
exampies of the transportation device identification information and the
transportation device identification information are not limited to these.

10082]

[13. Data Structure of Transportation Device information]

Fig. 12 is a diagram exemplifying the data structure of transportation device
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transportation device identified by the transportation device identification
information being associated. The transportation information need not
necessarily be present. The times shown. as thresholds are only

examples of thresholds and 10 thresholds are not limited to these. [B083}142
[14. Operation of Communication Aggéatétus (Part 2)] Subsequently, the
transmission operation (Part 2) of history information by the

communication apparatus 40 will be described with reference to Fig. 13.

ngrnkids3 is Asfigwnchant (Rart 2)shawing dhadlamabiansonssiotnfigured by

operation of history information by the communication apparatus 40.

0084] Referring.to Fig. 13, the positioning unit. Zl%f e communication .
R To R A R s (D SRR Sovice
(step S401). 20 The history information registration unit 430 associates

FhtfneosnHIgRing SDDPILA24GorTd Pusitioeshebinbatioh isweiiindd pyfore
the positioning unit 421 with the position information (step 5402),

@ssdniales transpartationedememidantification informationtticauirgdriuthe is
transportation device identification information acquisition unit 445 (step

i i info ion ition nformation 5., .
e it

430 (step 5404?.
Bicycle, and Walk) and the threshold (2 sec, 3 sec, 4 sec and 5 sec) for the

transportation device identified by the transportation device identification
mformation being associated. The transportation information need not necessarily
be present. The times shown as thresholds are only examples of thresholds and
thresholds are not limited to these.

[0083]

[14. Operation of Communication Apparatus (Part 2)]

Subsequently, the transmission operation (Part 2) of history information by
the communication apparatus 40 will be described with reference to Fig. 13. TFig.
13 is a flow chart (Part 2) showing the flow of transmission operation of history
information by the communication apparatus 40,

[0084]

Referring to Fig. 13, the positioning unit 421 of the commumnication

apparatus 40 first acquires position information of the local apparatus (step S401).

The history information registration unit 430 associates the time at which the
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[0085] Subsequently, the base station detection unit 422 acquires a base
station ID (step S405). The history information registration unit 430
associates the time at 10 which the base station ID is acquired by the

base station detection unit 422 with the base station ID (step S406) af@P2142
registers the associated information>4/fase station ID acquisition history
information with the history information registration unit 430 (step 5407).
The transmission control unit 450 transmits history information containing
shamasitionsarmationagaHisition Hstgnsintarmatianand;bagestatiopolrion
ID acquisition history information to the information management

.apparatus 20 in etermined timing. (step S408) and terminates. .
L S R R R R B R S e aion
the example shown in Fig. 13, one piece each of position information 20
WetR iRTo s dtimITRATERBas sl etifollsndicqtimiohonmedaniatarivation 4sit 445
assumed to S09P2142 51/70 be included in history information for
(apsiiesigndad thepsake ohsinplieityiddut #ierpiesantembedisenihfshelion
limited to this and a plurality of pieces of one or both of the position

d B{EHQHP@11*3{8}9rB{ﬂﬂ)f%'ﬁ?&P%ﬂdtﬁéeh*?ﬁéﬁﬁEﬁP&%%%ﬁ%%%ﬂ%ﬂ05"%tnol'iyaf:ao
information may be included in the history irfformation. The

communication apparatus 40 is assumed to transmit position information
(RisRotyUiHformation and base station 1D acquisition history information

simultaneously by
[0085]

Subsequently, the base station detection unit 422 acquires a base station 1D
(step S405). The history information registration unit 430 associates the time at
which the base station 1D is acquired by the base station detection unit 422 with the
base station 1D (step S406) and registers the associated information as base station
ID acquisition history information with the history information registration unit 430
(step S407). The transmission control unit 450 transmits history information
containing the position information acquisition history information and base station
ID acquisition history information to the information management apparatus 20 in
predetermined timing (step S408) and terminates processing. The predetermined
timing is as described above.
10086]

In the example shown in Fig. 13, one piece each of position information

history information and base station 1D acquisition history information is assumed to
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including the information in history information, but the position information
history information and the base station ID acquisition history information
may be transmitted separately. The communication apparatus 40 is also
assumed to acquire 10 base station ID acquisition history informatiofi@#erl 42
acquiring position information histoi/ifformation, but the order of
acquisition is not specifically limited and the position information history
information may be acquired after the base station ID acquisition history
irforanationiheisgacadiredsdoadditiansRrocesInas o tarmpnated but the
after step S408, but processing may return to step 5401. 15 [0087] [15.
perationahiniarmeton Management fpnarals (Oart 2l Subsequentiyy, of
fhe upd¢ate operation ?Bart of base station information y the
information management apparatus 20 will be described with reference to
By PRt g infarraaliaB st (PRRmYtERo ARG Tife BrSW sR{ipaAtE acquisition
operation of base station 20 information by the information management
lapipayatusf@tnS9P21h4Y F2/7n0E8] Referthiag tofFigy 14nfhenhistary The
information registration unit 260 first receives history information including

eestiondaformationhisiony nfoumation and-Rase AU D ACAISHMistory
history information from the communication apparatus 40 S via the
cammunication unit 210 (step S501), The history.information registration
AR L B, R i&f&yﬁmsmﬁmmﬁ?é%%@w%w by
The : |

including the information in history information, but the position information history

information and the base station ID acquisition history information may be
transmitted separately. The communication apparatus 40 is aiso assumed to acquire
base station ID acquisition history information after acquiring position information
history information, but the order of acquisition is not specifically limited and the
position information history mformation may be acquired after the base station 1D
acquisition history information being acquired. In addition, processing is to be
terminated after step S408, but processing may return to step S401.
[0087]
[15. Operation of Information Management Apparatus (Part 2)]

Subsequently, the update operation (Part 2) of base station information by
the information management apparatus 20 will be described with reference to Fig. 14,
Fig. 14 is a flow chart {Part 2) showing the flow of update operation of base station

information by the information management apparatus 20.
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registration determination unit 230 acquires the threshold corresponding

to transportation device identification information contained in the

received position information acquisition history information from
transportation information stored in 10 the storage unit 220 (step S589§P2142
The registration determination unit 238alculates a difference value
between the time contained in the position information history information
and the time contained in the base station ID acquisition history

inf@gnation stored in the storage unit 220 (step S503). The registration
determination unit 230 determines whether the calculated difference value

is less he thresh red.in the storage unit.22 ep 55 fro
the regijfs%}agtll%{|}f]1éd?gtgFrri1a&f§ing%ic’]'or%l}l gn??i{g dglt%?rlrﬁ%g%nthraeﬁﬁ%%ftﬁg%ﬁg? 6d first
value is_not less than the threshold (NO" in step 5504), the registration
THERETRI RSN dRieDRe it inpalae otbesiiyormE e distaatignformation and
determination unit 230 determines that the difference value is less than

e thagshdid {0 ESHimm step S50y tiei vadistration determination 2 amitis 40
230 registers base station information in which the base station ID

H9 i Q:%%&ﬁﬁ@.%ﬁgﬁ%;g’ §ﬁ)o(§lﬂ% base )S.té}ﬁ% !Bsﬂﬁ@ufﬁﬁﬁ%eﬂfé}f) Pégistration
information and position information contained in the position information

acqujsition history information are associated with the storage unit 220
o SOy End FerrATRLIEL PIUGBESRG THORS) B 14 the it Srioln infhe
Fig. 14, one piece each of position information history information and
rpais&igtioni¢Bravgaigitiorthista3binfognation teeagbsieddo corresponding  to

transportation device identification information contained in the received position
information acquisition history information from transportation information stored in
the storage unit 220 (step S502). The registration determination unit 230 calculates
a difference value between the time contained in the position information history
information and the time contained in the base station ID acquisition history
information stored in the storage umit 220 (step S503). The registration
determination unit 230 determines whether the calculated difference value is less
than the threshold stored in the storage unmit 220 (step S504). If the registration
determination unit 230 determines that the difference value is not less than the
threshold ("NO" in step S504), the registration determination unit 230 terminates
processing.  If the registration determination unit 230 determines that the difference
value is less than the threshold ("YES" in step S504), the registration determination

unit 230 registers base station information in which the base station ID contained in
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be included in history information for the sake of simplicity, but the present
embodiment is not limited to this and a plurality of pieces of one or both of
the position information history information and the base station ID
acquisition history 10 information may be included in the history S09P2142
information. In this case, for exampl ?’%‘Pocessing similar to processing
performed for each piece may be performed for all combinations of the
position information history information and the base station ID
hequisitioptaliistoryDinteiuaiidsh Position information historydsfarmadtinmation
and base station ID acquisition history information contained in history
BRI B ARASURRHIANG BAENEIBUIRIRHIN AR ER associarcd
position information history information and the baSe station ID

acquisition history information may be received separately. In addition,
BrocbssiifgagsBetdtimisaed’anariepTennss B prdeessing may return

to step S501. [0090] 20 [16. Effects of the Present Embodiment]

[8089H2142 54/70 According to the communication system 10 in the

present embodiment of the present invention, as described above,
positiongipfagmatian indisalng the; dnsialigtiopipasitian, of epase Stighnation
can automatically be reflected in base station information stored in the
storage unit 220 of the informatiopmanagement aragtus 5 20. That is,
R el o a4 1 S s SR RIRRIRIGH U5 phated o
information management apparatus 20 can be saved. ‘

be included in history information for the sake of simplicity, but the present

embodiment is not limited to this and a plurality of pieces of one or both of the
position information history information and the base station ID acquisition history
information may be included in the history information. In this case, for example,
processing similar to processing performed for each piece may be performed for all
combinations of the position information history information and the base station 1D
acquisition history information. Position information history information and base
station ID acquisition history information contained in history information are
assumed fo be received simulianeously, but the position information history
mformation and the base station {D acquisition history information may be received
separately. In addition, processing is to be terminated after step $3505, but
processing may return to step S501.

[0090]

[16. Effects of the Present Embodiment]
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[0091] If time information is contained in each of position information
acquisition history information and base station ID acquisition history
information transmitted 10 by the communication apparatus 40, as
described above, the information management apparatus 20 can im%@)%2142
predetermined conditions on the tim¥™ifformation contained in each piece

of the history information. If, for example, the information management
apparatus 20 determines that the time information contained in each

piece ofithehistgrivitformationrsatisfiestheprétiate thuedsiot comditionsnt of
the information management apparatus 20 can associate position
fRopaLoN £RRIAIRET 1R thesPesiio R R MAGRACGHISIHIONBIS A icating the

information and a base station ID contained in the base station ID

.acqyisition history information and register the assaqciated information .
i R SRR it 30 s AL AR SRR AR ACLSH R estation
accuracy of base station information registered with 20 the information
iranagermentappardw siogganiied At ved iS09RRIPMBBAZOTE00 2pparatus
[17. Modification of the Present Embodiment] The preferred embodiments

f thepiese A veRtionRaye-beefdaseied sabpxe withdefemeneatedhe the
accompanying drawings, whilst the present invention is 5 not limited to

{15 Aneus xamPles,LsouiSe, AyRersen.siiligd in the art may find
various alternations and modiications within the scope of the appended

claims, and
0091]

If time information is contained in each of position information acquisition
history information and base station ID acquisition history information transmitted
by the communication apparatus 40, as described above, the information
management apparatus 20 can impose predetermined conditions on the time
information contained in each piece of the history information. If, for example, the
information management apparatus 20 determines that the time information
contained in each piece of the history information satisfies the predetermined
conditions, the information management apparatus 20 can associate position
information contained in the position information acquisition history information and
a base station ID contained in the base station ID acquisition history information and
register the associated information with the storage unit 220 as base station
information. According to this, accuracy of base station information registered with

the information management apparatus 20 can be improved.
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it should be understood that they will naturally come under the technical
scope of the present invention. [0093] 10 For example, when a signal (for
example, a beacon signal) transmitted from the base station 30 is
received, the communication apparatus 40 may measure signal stre?ﬁ&llﬁ?”z
of the signal to associate the measured %ignal strength with the base

station ID of the base station 30 and terminates the associated

information to the information management apparatus 20 as signal

[ewength information. Accordingly, the 15 information management

apparatus 20 determines whether the received signal strength satisfies
Rredsterminedcongitions. i thainfaimation management apparatus 20
determines that the received signal strength satisfies the predetermined
conditions, the jnformation management apparatus 20,.can ado ttheg%ase
station I5'°aBE0EAE &Wﬁﬂ%@%ﬁﬁ %%Feﬁﬁﬁ?%‘s%&@&@fhﬁ“&ﬁ? Brfhatiribed
to be registered with 20 the storage unit 220. Also in this case, for
acamplehthdastoage Unit 220mpayshegSO9R 1K W8I0 lsapsedntoi stemian is
threshold of signal strength so that the information management

RANARMS RO abeeterminsihethes signal strenathexeeeds theart may find
threshold. Then, if the information management apparatus 20 determines

that signal strength exce the threshold, the base,station 1D ciated
G S A Rl S e A
be re%iistered with the storage unit 220. According to this, accuracy of

ihglentddtrorndFoianstios rdgis b dstir ie iirsrivdgo the technical scope of the

present invention.
[0093]

For example, when a signal (for example, a beacon signal) transmitted from
the base station 30 is received, the communication apparatus 40 may measure signal
strength of the signal to associate the measured signal strength with the base station
ID of the base station 30 and terminates the associated information to the information
management apparatus 20 as signal strength information.  Accordingly, the
information management apparatus 20 determines whether the received signal
strength satisfies predetermined conditions. If the information management
apparatus 20 determines that the received signal strength satisfies the predetermined
conditions, the information management apparatus 20 can adopt the base station 1D
associated with the signal strength as base station information to be registered with

the storage unit 220.  Also in this case, for example, the storage unit 220 may be
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management apparatus 20 can further be improved. [0094] If, for

example, base station information is already registered with the 10

storage unit 220, the base station information registration unit 240 of the
information management apparatus 20 may replace the registered B&s&2142
station information with newly acquitétf Hase station information. In this

case, if, for example, base station information that is more accurate than

the registered base station information can newly be acquired, the
tegistetedioase statigwinfornatian smayde seplagedwitidhealivnembhgement
acquired base station information. If, for example, it is difficult to acquire
faseRunloMalion i ianae ATHAE NANIOR IRORRIad fasery, ¢
station Information, the registered base station information may not be
replaced. [0095] The present embodiment has been described by taking

1 SUQHRAEGR WIRAECH I S RRBANALION FREGTEYR dhtapgarhtisEpatarcecds
the communication apparatus 40 are S09P2142 57/70 separately
bertfiguhedd bt thesprtsent Bnboditagnt sithotHinited tetsuglhansxemplepted
and the information management apparatus 20 and the communication
APRALS A0 iRRLItea RI.DR sorfigried, indis.case e daformationine
management apparatus 20 can update the storage unit 220 by receiving
tE'{gtore}/cinformatign not onlty from Ihf 5 integrally configured

bt Hon dpSarstu 48 hUPATSEHE other S mnitificatin nformation

apparatuses.
management apparatus 20 can further be improved.

[0094]

If, for example, base station information is already registered with the
storage unit 220, the base station information registration unit 240 of the information
management apparatus 20 may replace the registered base station information with
newly acquired base station information. In this case, if, for example, base station
information that is more accurate than the registered base station information can
newly be acquired, the registered base station information may be replaced with the
newly acquired base station information. If, for example, it is difficult to acquire
base station information that is more accurate than the registered base station
information, the registered base station information may not be replaced.

[6095]
The present embodiment has been described by taking an example in which

the information management apparatus 20 and the communication apparatus 40 are
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[0096] Each step in processing of the communication system 10 herein

need not necessarily be performed chronologically in the order described

as a flow chart or a 10 sequence diagram and may contain processing
performed in parallel or individually (for example, parallel processing2142
processing by an object). S09P2142 5870 CLAIMS Claim 1 A
communication apparatus, comprising: 5 a communication unit capable of
transmitting and receiving a signal; a history information storage unit; a
haseusigtion detectionuutit thatehtainsocdaserstation identticationh an example
information to identify a base station from the signal received from the

cﬁ@s@léﬁ?&%%@ﬁ%a%%%&%%ﬂf%éﬁ%?ﬁ%'?Olgrﬁlmlset%r(}/ '{H%%Qttfgr'? apparatys 40
registration unit that acquires paosition information mérllcatlng a posHPon of

a local apparatus at a predetermined time and first time information
MHidatshe Breamided Tnbissasasticiaios e PorifBte g haRaFtuS
and the first time information to register the associated information with

b edistotytinfior statipe stordge tpitcasifinsg history informafionmnddisfrom the
associates 15 the base station identification information obtained by the

iRR.AiRtiR HeIRRIEN UWiiinRmctsecoNd time informatiogndigalingsthe  oimer
time at which the base station
communication apparatuses.

[0096]

Each step in processing of the communication system 10 herein need not
necessarily be performed chronologically in the order described as a flow chart or a
sequence diagram and may contain processing performed in parallel or individually

(for example, parallel processing or processing by an object).
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identification information is obtained to register the associated information
with the history information storage unit as second history information;
and a transmission control unit that transmits the first history information
20 registered with the history information storage unit to another S09P2142
apparatus via the S09P2142 59/70 ¥Whltmunication unit and also
transmits the second history information registered with the history
information storage unit to the other apparatus via the communication
unit. 5 Claim 2 The communicatiorCapgafétus according to claim 1, further
comprising: a transportation device identification information acquisition
unit that acquires transportation device identification information to
identify a transportation device of the local apparatus, wherein 10 the
%’sxor information registration unit associates the transportation device
id&fftification information acquired by the transportation device
identification information acquisition unit with the first time information
containédcinrtheufirst iois tgryzirfosatiopriang further includes the
associated information in the first history information and registers the first

history A& infarmatiomwith the Hrientisiermation sioRas it Glaim 3
The communication apparatus according to claim 2, wherein

a history information storage unit;

a base station detection unit that obtains base station identification
information to identify a base station from the signal received from the base station
via the communication unit;

a history information registration unit that acquires position information
indicating a position of a local apparatus at a predetermined time and first time
information indicating the predetermined time and associates the position
information and the first time information to register the associated information with
the history information storage unit as first history information and also associates
the base station identification information obtained by the base station detection unit
and second time information indicating the time at which the base station
identification information is obtained to register the associated information with the
history information storage unit as second history information; and

a transmission control unit that transmits the first history information

registered with the history information storage unit to another apparatus via the
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the transportation device identification information acquisition unit 20
receives input of the transportation device identification information from a
S09P2142 60/70 user. Claim 4 The communication apparatus accordin%

to claim 2, wherein 5 the transportation device identification informatigHT 2142
acquisition unit acquires the transpo??éﬁ%n device identification

information by estimating the transportation device based on the first

history information stored in the history information storage unit. 10 Claim

&ibhercontynicaten spparatusiaceerding o alairy Laforheleorpsisiag with
a positioning unit that acquires the position information of the local

@ARRALAILS Ry measuring he. nositionqt tB&é?%?ép%Qﬁ%a% %S@&P%ﬁ%%aﬁon

signals feceived from satellites via the communication unit. 1.5 Claim 6 A
communication method of a communication apparatus having a
‘Ehmunication unit capable of transmitting and receiving a signal, a
history information storage unit, a base station detection unit, a history
information 20 registration unit, and a transmission control unit,
comprising the steps of:

Claim 2

The communication apparatus according to claim 1, further comprising:

a transportation device identification information acquisition unit that
acquires transportation device identification information to identify a transportation
device of the local apparatus, wherein

the history information registration unit

associates the transportation device identification information acquired by
the transportation device identification infoermation acquisition unit with the first
time information contained in the first history information and further includes the

associated information in the first history information and registers the first history

mnformation with the history information storage unit.

Claim 3
The communication apparatus according to claim 2, wherein
the transportation device 1dentification information acquisition unit

receives mput of the transportation device identification information from a
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S09P2142 61/70 obtaining by the base station detection unit base station
identification information to identify a base station from the signal
received from the base station via the communication unit; acquirin%hé)
the history information registration unit %)osition information 5 indicathigtz 142
position of a local apparatus at a pr Brmined time and first time
information indicating the predetermined time and associating the position
information and the first time information to register the associated
intermation with the history information storage unit as first history
information and also associating the base station identification
information obtained by the base station detection unit 10 and second
time information indicating the time at which the base station identification
information is obtained to register the associated information with the

&1 information storage unit as second history information: and
transmitting by the transmission control unit the first history information
registerdtenitntheniistany ipfowatatiencstdiag éounitito Anebherimpparatus
via the 15 communication unit and also transmitting the second history
informatipnyragisiered itk the histerAformation. sl age it de the other
apparatus via the communication unit. Claim 7 20 A program causing a

computer S09P214 . . . .. . N
P acquires %16 %ranspor’tatlon device identification information by estimating

the transportation device based on the first history information stored in the history

information storage unit.

Claim 5

The communication apparatus according to claim 1, further comprising:

a positioning unit that acquires the position information of the local
apparatus by measuring the position of the local apparatus based on the signals

received from satellites via the communication unit,

Claim 6

A communication method of a communication apparatus having a
communication unit capable of transmitting and receiving a signal, a history
information storage unit, a base station detection unit, a history information

registration unit, and a transmission control unit, comprising the steps of:
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62/70 to function as a communication apparatus, comprising: a
communication unit capable of transmitting and receiving a signal; a

history information storage unit; a base station detection unit that obtains
base station identification 5 information to identify a base station frortRel 42
signal received from the base statioR!A43 the communication unit; a

history information registration unit that acquires position information
indicating a position of a local apparatus at a predetermined time and first
time infdmaiation Mdidatingdhespredetésmatned ting dndeassotiatagdhefication
position 10 information and the first time information to register the
iﬁﬁﬁ‘?&iﬁ@{j ti faé_mﬁﬁ'zoi‘ b heni _ﬁt&rﬁ' ﬂﬂgosri@?zﬂ %c%&_%@gﬁo'ﬂ@_'{h%sbfégﬁt station
history information and also associates the base station identification

information obtained by the base station detection unit and second time
RSB HAGERARG e time at which the base station identification

information is obtained to register the associated information with the 15
history atfprmagidry stordgs umit el sedsnd historytinfonmiatimsjtand iaformation
transmission control unit that transmits the first history information
iresistared Withithe histerinformation Starags Hntdoanatherarpalatys time

via the communication unit and also transmits the second history
{iormation registered with the istory pfoumation siorage gt tohe iy
other apparal%us'wa $he Conimunication 26 Uriit. BGoF2 142 e p
information and the first time information to register the associated information with
ihe history information storage unit as first history information and also associating
the base station identification information obtained by the base station detection unit
and second time information indicating the time at which the base station
identification information is obtained to register the associated information with the
history information storage unit as second history information; and

transmiftting by the transmission control unit the first history information
registered with the history information storage unit to another apparatus via the
communication unit and also transmitting the second history information registered

with the history information storage unit to the other apparatus via the

communication unit.

Claim 7

A program causing a computer
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63/70 Claim 8 An information management apparatus, comprising: a
communication unit capable of transmitting and receiving a signal; 5 a
storage unit that stores a threshold; a history information registration unit
that, when first history information containing position information S09p2142
indicating a position of another appé%{f{% at a predetermined time and

first time information indicating the predetermined time being associated

is received via the communication unit, registers the first history 10
informatiofunvitivihe sterageuniitiandappaen seconghisiory information
containing base station identification information and second time

informatiop indicating, 2 (ime..ALwbichhe base, %@%&gﬁ%g%asqgﬂal,

information Is acquired being associated Is received via the
communication unit, registers the second history information with the

storage’UHito1% 5 EgIetiat s dsterination unit that calculates a

difference value between the first time information and the second time
informatiohat® detteronindandaetiverithe differehtensalbesis kesahanithefication
threshold stored in the storage unit; and a base station information

irggiairaiandNika, When Leieoisyalior Seterninaion yaik delermingstion
that the difference value is less than the threshold, 20 registers

information obtained br}z the position information contained in the first
oSt ipon

a history information registration unit that acquires position inférmaﬁbn
indicating a position of a local apparatus at a predetermined time and first time
information indicating the predetermined time and associates the position
information and the first time information to register the associated information with
the history information storage unit as first history information and also associates
the base station identification information obtained by the base station detection unit
and second time information indicating the time at which the base station
identitiqgtio,n information is obtained to register the associated information with the
history information storage unit as second history information; and

a transmission control unit that transmits the first history information
registered with the history information storage unit to another apparatus via the
communication unit and also transmits the second history information registered with
the history information storage unit to the other apparatus via the communication

unit.
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history information registered with the storage unit and the base station
identification information contained in the second history information
registered with the storage unit being associated as base station
information with the storage unit. 5 Claim 9 The communication appaféttisl 42
according to claim 8, wherein the sl@ré?@e unit stores the threshold for
each piece of transportation device identification information to identify a
transportation device of the other apparatus and 10 the registration
determination unit acquires the threshold corresponding to the
transportation device identification information from the storage unit when
ﬁt:llfgIlﬁ%nsportation device identification information is contained in the first

Istory information to determine whether the difference value is less than
the threshaold, 15 Claim 10 An information management method of an

informafidn MR SR SN 2SR ARMIE iRy SOBBHIRKication unit capable

of transmitting and receiving a signal, a storage unit that stores a
threshold;arhistonsirformatepatdgistraticmmunit gand s 20viegistiatian
determination unit, comprising the steps of: S04P2142 65/70 when first
history @gggfgggigﬂip%@wﬁg Qgﬁi&@m&formaﬂon indicating a

a history information registration_ unit that, when first history information
containing pésition information indica‘éing a posifion of another appara{us at a
predetermined time and first time information indicating the predetermined time
being associated is received via the communication unit, registers the first history
information with the storage unit and, when second history information containing
base station identification information and sccond time information indicating a time
at which the base station identification information is acquired being associated is
received via the communication unit, registers the second history information with
the storage unit;

a registration determination unit that calculates a difference value between
the first time information and the second time information to determine whether the
difference value is less than the threshold stored in the storage unit; and

a base station information registration unit that, when the registration

determination unit determines that the difference value is less than the threshold,

registers information obtained by the position information contained in the first
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position of another apparatus at a predetermined time and first time
information indicating the predetermined time being associated is

received via the communication unit, registering by the history information
registration unit the first 5 history information with the storage unit arrd9P2142
when second history information cd¥ft&ifling base station identification
information and second time information indicating a time at which the

base station identification information is acquired being associated is
Keeeiyeafvimiiecerpirunigation wpitisegisietingriheserendthistanéntification
information with the storage unit; 10 calculating by the registration

; inati ol [fferenc lye between_the first time information
e B S ST bore
value is less than the threshold stored in, the storage unit; and when the
yRYiSHARGRS e D At Rt BeRHRR atihd Gitterasicenialue is less
than the threshold, registering by the base station information registration
unit 15 information obtained by the position information contained in the

first history information registered with the storage unit and the base

Statiewn identification information contained in the second history

information registered with the storage unit being associated as base
stationﬁormaﬂon with the storage unit. 20 Claifzrr%ll S09P2142 66/70 A
progrant CatSg A ESHBLEEP TSR AR B He R iR A8 AT Hhagement

apparatus, comprising:
the storage unit

stores the threshold for each piece of transportation device identification
information to identify a transportation device of the other apparatus and

the registration determination unit

acquires the threshold corresponding to the transportation device
identification information from the storage unit when the transportation device
identification information is contained in the first history information fo determine

whether the difference value is legs than the threshold.

Claim 10
An imformation management method of an information management
apparatus having a communication unit capable of transmitting and receiving a signal,

a storage unit that stores a threshold, a history information registration unit, and a

registration determination unit, comprising the steps of:
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a communication unit capable of transmitting and receiving a signal; a
storage unit that stores a threshold; 5 a history information registration unit
that, when first history information containing position information

indicating a position of another apparatus at a predetermined time ai§?2142
first time information indicating the gréd€termined time being associated

is received via the communication unit, registers the first history

information with the storage unit and, when second history information
containingciOrhasei station identifisation:nfermation andsecnthHMelicating a
information indicating a time at which the base station identification
fotermetion % Acqulied BRI0g ASsoeialed, 7, Jeeived MG e nformation
communication unit, registers the second history mf%orma{lon with the
,stor%?e unit; a registration determination unit that calculates a difference

DeiGaBawkEn AsdpETRsItmdimorhaien astPiaebcshdsseved via the

information to determine whether the difference value is less than the
dtweshoichsteredin the stonggésurdit; At e haterstationrspformddionnit the first
registration unit that, when the registration determination unit determines

thatihe differance valneds Iegrdpan.he hiesheld, fegistersnformatioation

obtained by the position information contained in the first 20 history

information registered with storage unit and the base station | )
TeRHeat ﬁséoﬁﬁﬁhéé%“f%%ﬁ?&ﬂgﬁ%aémméd TR SEREn RSB on

information registered with the storage unit being associated as base
igthedininhforinagion wikcthéhstbesgestation identification information is acquired

being associated is received via the communication unit, registering the second
history information with the storage unit;

calculating by the registration determination unit a difference value between
the first time information and the second time information to determine whether the
difference value is less than the threshold stored in the storage unit; and

when the registration determination unit determines that the difference value
is less than the threshold, registering by the base station information registration unit
information obtained by the position information contained in the first history
information registered with the storage unit and the base station identification
information contained in the second history information registered with the storage

unit being associated as base station information with the storage unit.

Claim 11
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Claim 12 5 A communication system having a communication apparatus

and an information management apparatus, wherein the communication
apparatus includes: a communication unit capable of transmitting and
receiving a signal; a history information storage unit; 10 a base statipPF2142
detection unit that obtains base statiéf{ 1flentification information to

identify a base station from the signal received from the base station via

the communication unit; a history information registration unit that

acquires\position nfeanatiednipdieating a position of a local apparatus at
a predetermined time and first time 15 infonnation indicating the

predeteymjneshime andassnsiaies is.pasiien nformation apd e firs
time information to register the associated information With the hléfory
information storage unit as first history information and also associates
the bas REHBRTEERIRCABbFARHIMIALGH CHIARE 816\ thel Hage statih
detection unit and second time information indicating the time at which
the base statign 20t idehtificatienhirfdrohdition is obtained to register the
associated information with the S09P2142 68/70 history information

storage upitas,SEEORHRISIORMARIAIOR %Hﬁ,a&ﬁ?éﬁsﬁkiﬁ}ﬂ@t&?“%%ﬂﬁ%ion
that transmits the first history information registered with the hisfory

information stora&;e L%nit to the information management
containing positionl niormation indicating a position of another apparatus at a

predetermined time and first time information indicating the predetermined time
being associated is received via the communication unit, registers the first history
information with the storage unit and, when second history information containing
base station identification information and second time information indicating a time
at which the base station identification information is acquired being associated is
received via the communication unit, registers the second history information with
the storage unit;

a registration determination unit that calculates a difference value between
the first time information and the second time information to determine whether the
difference value is less than the threshold stored in the storage unit; and

a base station information registration unit that, when the registration
determination unit determines that the difference value is less than the threshold,
registers information obtained by the position information contained in the first

history information registered with the storage unit and the base station identification
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apparatus via the communication unit and also transmits the second

history 5 information registered with the history information storage unit to
the information storage apparatus via the communication unit and the
information management apparatus includes: a communication unit S09F2142
capable of transmitting and receiviné'wé]gnal; a storage unit that stores a
threshold; 10 a history information registration unit that, when first history
information containing position information indicating a position of another
afpaiatiss abaipredetermised itk aod firgblime: foupatioadndicatingstorage
the predetermined time being associated is received via the

samipysation L salstals the rstision. alalaionyi fhe storage
unit and; when second history information containing 15 Base station
identification information and second time information indicating a time at
which the base station identification information is acquired being

associated is received via the communication unit, registers the second
Qistory Information with the storage unit; a registration determination unit
that calculates a difference value between 20 the first time information

and the gecond lime.iarmalion ta.se n@ﬂ“@o‘f’fﬂﬁ&ﬂﬁfamﬁls%@tﬂg and an

69/70 difference value is less than the threshold stored in the storage unit;

a %%a ase Ir§ta2t1ion inf?rmatiog re%'k?tgalion unit that, when the registration
deteiinatoh GRit detePRiNEL that e ditference value is less than the

threshold, o
the communication apparatus includes:

a communication unit capable of transmitting and receiving a signal;

a history information storage unit;

a base station detection unit that obtains base station identification
information to identify a base station from the signal received from the base station
via the communication unit;

a history information registration unit that acquires position information
indicating a position of a local apparatus at a predetermined time and first time
information indicating the predetermined time and associates the position
information and the first time information to register the associated information with
the history information storage unit as first history information and also associates
the base station identification information obtained by the base station detection unit
and second time information indicating the time at which the base station

identification information is obtained to register the associated information with the
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registers information obtained by the position information contained in the
first 5 history information registered with the storage unit and the base
station identification information contained in the second history

information registered with the storage unit being associated as basg’9P2142

station information with the storage GftY

history information storage unit as second history information; and

a transmission control unit that transmits the first history information
registered with the history information storage unit to the information management
apparatus via the communication unit and also transmits the second history
information registered with the history information storage umit to the information
storage apparatus via the communication unit and

the information management apparatus includes:

a commumication unit capable of transmitting and receiving a signal;

a storage unit that stores a threshold;

a history information registration unit that, when first history information
containing position information indicating a position of another apparatus at a
predetermined time and first time information indicating the predetermined time
being associated is received via the communication unit, registers the first history
information with the storage unit and, when second history information containing
base station identification information and second time information indicating a time
at which the base station identification information is acquired being associated is
recejved via the communication unit, registers the second history information with
the storage unit;

a registration determination unit that calculates a difference value between

the first time information and the second time information to determine whether the
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69/70

difference value is less than the threshold stored in the storage unit; and

a base station information registratiori unit that, when the registration
determination unit determines that the difference value is less than the threshold,
registers information obtained by the position information contained in the first
history information registered with the storage unit and the base station identification
information contained in the second history information registered with the storage

unit being associated as base station information with the storage unit.



