| Description Title of Invention COMMUNICATION APPARATUS, COMMUNICATION METHOD,
PROGRAM, 5INFORMATION MANAGEMENT APPARATUS AND COMMUNICATION SYSTEM
Technical Field [0001] 10The present invention retates to a communication apparatus, a
communication method, a program, an infoiuiation management apparatus, and a communication
system. Background Art 15[0002]

Description

Title of Ir;vention .

COMMUNICATION APPARATUS, COMMUNICATION METHOD, PROGRAM,

5 INFORMATION MANAGEMENT APPARATUS AND COMMUNICATION
SYSTEM
Technical Field
[0001]
10 The present invention relates to a comununication apparatus, a

communication method, a program, an information management apparatus, and a

comrmunication system.

Background Art -
15 [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

20 estimated. Position estimation technology using such a receiving apparatus is an



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 UPS (Global
‘Positioning System) positioning, the position of a giovable body on which such a receiving apparatus
is mounted can be 20estimated. Position estimation technology using such a receiving apparatus is an
2 important common fundamental technology in a variety of fields such as navigation, security, and
entertainment. However, position estimation technology based on UPS positioning needs a long time
to achieve synchronization acquisition during activation and it is difficult to use the technology indoors

or underground where antadiorsional from ASAULS IS g%ﬂ&%@@-@ﬂ%ﬁl as naviEHRoE bocument 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 sigiaPAE st FHENRPEPLCifdaIy e BetEatRivst Pl erbmoiesteasyh on
communication operator and thus, the installation position thereof is normally known. Therefore, if PHS
measures sigi@bstrangtnsgf sighals trargsitte thfrari¢heeeybasestations agniciteanthestimates the
distance between each base station and the local apparatus based on the measured signal strength,

the position of dhe;laaahapRaratusiead s Leesiimaled andne-RipLRie Afdeangwatigngsing the

installation position of each base station as a reference.

5 radio signal from a satellite is not receivable.
[0003]
Patent 'Document 1 discloses a teciﬁiblogy in which PHS ('?ersonal
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
10 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
rﬁore 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
15  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

20 LAN {Local Area Network) measures signal strength of a signal transmitted from the



[0004] Also, position estimation technology in which a communication apparatus that performs
radio communication with a base station (access point) of wireless 20LAN (Local Area Network)
measures signal strength of a signal transmitted frdm the 3 base station and an infouation
management apparatus that can communicate with 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 thereof in a constant period (for example, five times/sec).

The communigation anparatys rapsmils the, sigpakstiength. afsusha- heasondedhe nformation

management apparatus and the information management apparatus can estimate the position of the
communicatign apparatys hased on the signal strength and the position of the base station of wireless

LAN registerttf if T RNERIO8, IREBETH GRS SIOSI ROM &k FECERHEI6EY b ABR S tEtons of

wireless LAN are also installed indoors or underground and thus, an indoor or underground position
can also be éstindated{hwisichdb diffiilt teadeievesadoeddingdo thenpoisititr dstimstionrtedhnology
based on GPS positioning. That is, if base station information indicating the positions of base stations

of wireless LN dpstalledvlgAunddhe Lomminicalion apRarstusisregisiersskwiile kfoimation
management apparatus, the position estimation technology can be considered to be a technology

superiorg’n C%\r/eelgisgnﬁ%ﬁngosisrg gﬁ%ﬁin?gga%%gelél‘s tin a constant period (for example, five
times/sec). _Thga _comﬁunication apparatus tragsmits the signal strength of such a
beacon to the.‘i.nformation management appai;atus and the information man;igement
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

10 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

15 ° 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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4 [0005] Patent Document 1:Japanese Patent Application Laid-Open No. 2006-171012 5Summary of
Invention Technical Problem [0006] However, base stations of wireless LAN are mostly installed
by many and unspecified users. Thus, it is difficult tg register base station information of all base 10
stations of wireless LAN with the infonuation 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 infojutation of the infon iation
managemenrt@é)ﬁ%ratus each time the addition or change occurs. 15[0007] Embodiments of the
present inve rovide a novel and improved technology capable of automatically reflecting position

infou iation indicating the installation position of a base station in base station information.
Patent Document 1: Japanese Patent Application Laid-Open No.

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 ILAN 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.
15 [0007]
Embodiments of the present invention provide a novel and improved
technology capable of automatically reflecting position information indicating the

installation position of a base station in base station information.



Solution to Problem [0008] According to a first aspect of the present invention, there is provided a
communication apparatus, including: a communication unit capable of transmitting 5 and receiving a
signal; a history infotination storage unit; a base station detection unit that obtains base station
identification infoitnation 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 10 predeteil lined time and associates the position information and the first time information to
register the aggwgf'e@ ﬁ'ﬁ%% ion 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 secdf@fihe information indicating the time at which the base station identification infoi lllation
is 150btained to register the associated information with the history information storage unit as second
history infoi lation; anﬁ&ggan%siog&pag@&rﬂtm@t prRsmitstBelis! histons ipfetinaiion registered
with the history information storage unit to another apparatus via the communication unit and also
transmits the second.hi%tory infoiination reqistered with the hjstor Qform%siggfs%ora eit"ﬂﬂié to the other

CONTMUNICAIOoN al;%ll%arar%us, 11’}.% u%mg. a communicalon Xn capa ran
apparatus 20 via the communication unit. " 5a

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 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

10 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

15  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

20  viathe communication unit.



[0008a] According to a second aspect of the present invention, there is provided a communication
method of a communication apparatus having a communication unit capable of transmitting and
receiving a signal, a history information storage unig; a 5 base station detection unit, a history
infonnation registration unit, and a transmission control unit, comprising the steps of: 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; acquiring by the history information
registration uidit@sition information indicating a position of a local 10 apparatus at a predetet lined
time and first time information indicating the predetermined time and associating the position

information and the fisgicHraaintermatiomdo.spaister the pasesiatedinformataniwiibothedistory
information storage unit as first history information and also associating the base station identification

info nation obtained b Ej&he bast 0s&at n detection unit gnd S%&‘Oﬂg time 15 mformat%lc%)rrl1 |lellgatlng the

. . COMIRUIT On. me 4 commuynicatian aratus a COINIMUCal
time at which fﬁe ase station identi |caﬁon m%lrma |on}13§’o alnegltndgreglster 1#‘]18 assoclated

information with the history information storage unit as second his’;gﬁry information; and transmitting by
the transmissiaPrbBneoIraRTItHETE ANISESHIRID 3 [HEBA réditEYadINRIMARORI SIS 9 feRHhation storage
unit to another apparatus via the communication unit and also transmitting the second 20history

information registerathwiibtibadisiony itiomnatiafostorige repittatibe etfecnapparatusivddne
communication unit. 5b [0008b] According to a third aspect of the present invention, there is

proviced & progyag Gt St B KADRHICLIB HRCAM AR AL RERIAUABARRBAL T EPBRESING: &
communication unit capable of transmitting and receivinga signal; a history
station identification information to identify a base station from the signal received
from the base station via the communication unit; acquiring by the history
information registration unit position information indicating a position of a local
10 apparatus at a predetermined time and first time information indicating the
predetermined time and associating 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 associating the base station
identification information obtained by the base station detection unit and second time
15  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 transmitting 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

20  history information registered with the history information storage unit to the other

apparatus via the communication unit.



5 information storage unit; a base station detection unit that obtains base station identification
infoimation to identify a base station from the signal received from the base station via the
communication unit; a history information registratigm 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 10 associates the position infoiniation and the first time information to register
the associated information with the history information storage unit as first history information and also
associates thi®@8d station identification information obtained by the base station detection unit and
second time information indicating the time at which the base station identification infoimation is
obtained to register the asgaciateth Idivafopations with thasdistarydnieiniation stopagadaitas second
history information; and a transmission control unit that transmits the first history information registered
with the history infarmatian storage Uit {o anolher apparalis.via fne communication, i and also
transmits thelS8EGNA HIStory information registered with the his ory mfo?ﬁuaﬁon’storfge ifiit to the other
apparatus via the communication unit. 6 [0009] The communication apparatus further includes a
transportatior deWeRTRICAtfBaNBI iFBrRIa LRI ERHHNAIIBE GRf tRsCHERE R SRaNS poridtieY device
identification information to identify a transportation device of the local apparatus, 5 and the history
information registradiosm usibraRy assocldbesthetlitins plutation devicehkeabifitadidndaferatiation acquired
by the transportation device identification information acquisition unit with the first time infounation
contained in the firstAistorydRImatien:and wheringlideshe,arsaeiairddatrimatin fpdhe first
history information and registers the first history information with the history information 10storage unit.
[0010] Disclosed herein is an information management apparatus, including: a communication
unit capable BPtFaPaHARING Mt YRRERARGAS S HE 4 SHstage BifTHACE SrEs SR M d Y history
information registration unit that, when first history

acquires position information indicating a position of a local apparatus at a

predetermined time and first time information indicating the predetermined time and
10 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
15  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.



15 information containing position information indicating a position of another apparatus at a
predetennined time and first time information indicating the predetennined time being associated is
received via the communication unit, registers the figst history infoo lation with the storage unit and,
when second history infonation containing base station identification information and second time 7
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; f)¥8gistration determination unit 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 ithe sipragsWaithangahase fialan {afiatian fegiskatiapunitiat, when the
registration determination unit determines that the difference value is less than the threshold, registers

information obfained by the position information contained n the first hjstory infon iatipn registered with
the storage RS LA AR HRABH et e GRS etBH

ﬁﬁlgnseconaehistory
information registered with the storage unit being associated as base station information with the
storage unit. jdetifjcation ihbrrsisese onidenaly storensnetaieahdiyTer ebehediewd amps#sportation
device identification information to identify a transportation device of the other 15 apparatus and the

registration dgfarmiakienunitsnaytReaHisestheidareshaold osrspapdingimbpertaioapdsiasion device
identification information from the storage unit when the transportation device identification information

'tf] rceosr;]t;igf’gc;%ﬁ%@é@ﬁ“ﬁ%@%ﬁ@@igé‘qﬁ%éj@t%%m 9 Whtner e dITeLence MallfiRiEsS than the
information 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 information with the history information

10 storage unit.
[6010]

Disclosed herein is 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

15  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



8 Disclosed herein is 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 signal7a history info!' at on storage unit; a base station
detection unit that obtains Sbase station identification infonanon to identify a base station from the
signal received from the base station via the communication unit; a history infoil iation registration unit
that acquires position information indicating a position of a local apparatus at a predetermined time
and first time information indicating the predetennined time and associates the position info' nation and
the first time 1@ infarpationdaragistenths asserigiedinfolinatian withibebistensintaidation storage
unit as first history infoiniation and also associates the base station identification information obtained
by the base station detection unit an §Se%gnq ch@evigf mact(i}%ndigatig tuhn(?ttir;ée i‘é‘{?"‘éh%ﬁg the base
station identifi&RHEH imMBRRation 7€ Gbtaindd o regislter e R880CIAEd ThToRNation With the history
information storage 15 unit as second history information; and a transmission control unit that
transmits thesfiesnAisisigrinfofmatisioneyidie eyl TER A PIEIEryRIIRHARoTCLIBRARE ORIty the
information management apparatus via the communication unit and also transmits the second history
information registened ymith.tiaerhistary vimierhatieasiampaaUnihiotienigunatdnisicmgadapparatus
via the communication unit and the information 9 management apparatus includes: a communication
unit capable ol iaRBMItng AuiecelNing. A sianal 2 sipage LI DA Hores.8 LsRhaldg history
information registration unit that, When first Istory information containing position infon ation indicating
a position of another apparatus at a predetermined time and first time 5 information indicating the
predeterminedictipdebiAgassciatibdady 8 it #3HRRHBTRBRHM ICATSFiAM, WbISE rS4E first history
information with the storage unit and, when second history infaimation containing base station
identification inéorpatiar @andesaesindiimexinfaienatitndn dinating difienenat wilich ithé:fadeustation
identification information is acquired being associated is received via the communication unit, 10
registers the secand (isionunlermaan wilbe.allage st A easHAIANAsiAmpAanni that
calculates a difference valug 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 infornfBficR FegistrarioRIGRRTHGR TWEeFRe Mististisivdstetithafigntfmibase statlon

10 identification information contained in the second history information registered with
the storage unit being associated as base station information with the storage unit.
[0011]

The storage unit may store the threshold for each piece of transportation
device identification informati'qn to identify .a transportation device of the other

15  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 value is less than the
threshold.

20 [0012]



15 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 infoimation contained in the second history information registered with the
storage unit being associated as base station infoitnation with the storage unit. 10 Advantageous
Effects of Invention [0013] According to embodiments of the present invention, as described
above, position information indicating the installation position of a base station can 5automatically be
reflected in base statldidlofmdnatioin Bried DesonpticntafDIwingsjoong] a JRignaRicgion is an
explanatory view showing the configuration of a communication 10system according to the present
embodiment.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; a base station detection unit that obtains
5  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
10 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
15 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



[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 appagatus according to the present embodiment 15[Fig.
4] Fig. 4 is a diagram illustrating a case in which time information is included in history infoiiiation. [Fig.
5] Fig. 5 is a diagram exemplifying a data structure (Part 1) of position infoiuiation acquisition history
information.  [Fig. 6] Fig. 6 is a diagram exemplifying the data structure of base station ID
20acquisition history information. 11 [Fig. 7] Fig. 7 is a diagram exemplifying the data structure of

base station infprmation: Hpiga:ShkihBuisa floveshat(Parbd shoningiheflowekitansmission

operation of the history information by the communication apparatus. [Fig. 9] Fig. 9 is a flow chart (Part

1) showing the o, of update oreration ol e Bare Siaton Hiermaen K Mokmalan,

registration unit that, when first history information containing position information
indicating a position of another apparatus at a predstermined 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 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,
10 registers the second history information with the storage unit; a registration
determination unit that calculates a difference value between the first tume
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
15  determines that the difference value is less than the thresnold, 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.

20



[Fig. 10] Fig. 10 is a sequence diagram showing the flow of update operation of the base station
information by the communication system according to the present embodiment. 10[Fig. 11] Fig. 11 is
a diagram exemplifying a data structure (Part 2) of pgsition information acquisition history information.
[Fig. 12] Fig. 12 is a diagram exemplifying the data structure of transportation device information.
[Fig. 13] Fig. 13 is a flow chart (Part 1) showing the flow of transmission operation 150f the history
information by the communication apparatus. [Fig. 14] Fig. 14 is a flow chart (Part 1) showing the flow
of update opekdtimntagehe Batwststatibryénfarmation by the information management apparatus.
Reference Signs List 12 10communication system 20information management apparatus

[0013]

According to embodiments of the present invention, as described above,
position information indicating the installation position of a base station can

5  automatically be reflected in base station information.

Brief Description of Drawings
[0014]
[Fig. 1] Fig. 1 is an explanatory view showing the configuration of a communication
10 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.
15 [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

20 acquisition history information.



30base station 40communication apparatus 550satellite 210communication unit 220storage unit
230registration determination unit 240base station information registration unit 10250transmission
control unit 260history infotination registration unit #10communication unit 421positioning unit

[Fig. 7] Fig. 7 is a diagram exemplifying the data structure of base station
information.
[Fig. 8] Fig. 8 is a flow chart (Part 1) showing the flow of transmission operation of
the history information by the communication apparatus.
5 [Fig 9] Fig. 9 is a flow chart {(Part 1) showing the flow of update operation of the

base station informatidn by the information management apparatus.
[Fig. 10] Fig. 10 is a sequence dé.agrafa simwing the flow of update operation of the
base station information by the communication system according to the present
embodiment.

10 {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 exemplifying the data structure of fransportation device
information.
[Iig. 131 Fig. 13 is a flow chart (Part 1) showing the flow of transmission operation

15 ofthe 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

20 [0097)



422base station detection urut 15430history information registration unit 440history information
storage unit 445transportation device identification information acquisition unit 450transmission control
unit 460control unit 20 470display unit 13 480infdrZnation update unit 490base station infoili ation
storage unit

10 communication system
20 information management apparatus

30 hase station

40 communication apparatus
5 50 satellite
210 communication unit

220 storagé unit

230 registration determination unit

240 base station information regisfration unit
10 250 transmission control unit

260 history information registration unit

410 communication unit
421 positioning unit
422 base station detection unit
15 430 history information registration unit

440 history information storage unit

445 transportation device identification information acquisition unit
450 transmission control unit
460 control unit

20 470 display unit



Description of Embodiments 5[0015] Hereinafter, preferred embodiments of the present invention
will be described in detail with reference to the appended drawings. Note that, in this specification and
the drawings, elements that have substantially thd 3ame function and structure are denoted with the
same reference signs, and repeated explanation is 10omitted. [0016] 1. System Configuration of
Communication System 2. Function Configuration of Communication Apparatus 3. Function
Configuration of Information Management Apparatus 154.Description When Time Information Is
Included in History Information 5. Data Structure of Position Information Acquisition History

Information (g6t 1) information update unit

490" base station information storage unit

Description of Embodiments
5 [0015]
| Hereinafter, preferred embediments of the present invention will be
described in detail with lieference to the apﬁen&ed dr'aﬁ.}ings. 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 Configuration of Communication System
2. Function Configuration of Communication Apparatus
3. Function Configuration of Information Mgnagemeni Apparatus
15 4, Description .W"hen Time Information .Is Included in History
Information
5. Data Structure of Position Information Acquisition History

Information (Part 1)
6. Data Structure of Base Station 1D Acquisition History Information

20 7. Data Structure of Base Station Information



6. Data Structure of Base Station ID Acquisition History Information 207.Data Structure of Base Station
Information 14 8. Operation of Communication Apparatus (Part 1) 9. Operation of Information
Management Apparatus (Part 1) 10. Operation offl@ommunication System 11. Description When
Transportation Device ldentification Information 5Is Included in History Information 12. Data
Structure of Position Information Acquisition History Information (Part 2) 13. Data Structure of
Transportation Device infoilnation

8. Operation of Communication Abparatus (F_’art D

9. Operation of Information Management Apparatus (Part 1)

10. Operation of Communication System

11. Description When Transportation Device Identification Information

5 Is Included in History Information

12. Data Structure of Position Information Acquisition History
Information (Part 2)
13. Data Structure of Transportation Device information
4. 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 Embodiment
(00171
[1. System Configuration of Communication System]

15 First, a communication system according fo an embodiment of the present
invenfion will be described. 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

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



14. Operation of Communication Apparatus (Part 2) 1015.Operation of Infoimation Management
Apparatus (Part 2) 16. Effects of the Present Embodiment 17. Modification of the Present Embodiment
[0017] [1. System Configuration of CommunicatiotbSystem] 15First, a communication system
according to an embodiment of the present invention will be described. 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 20indicating the position of the

local apparatH)s ﬁ@qﬁ?ogﬁgﬁgﬁ'trﬂéﬁ&%ﬁﬁgﬂp éﬁ}%ﬁgi%ﬂdlz? function to acquire identification

information of a detected base station and fo transmit the identification information
to the information management apparatus. The information management apparatus
has a function to associate and register position information and identification
5 information transmitted from the communication apparatus. Figs. [ to 14 are used
for the description below.
[0018]
Fig. 1 is an explanatory view showing the configuration of 2 communication
systern 10 according to the present embodiment. The communication system 10
10 includes an information management apparatus 20 and a communication apparatus
40.
[00193
A base station 30 relays communication between spatially scattered
communication apparatuses. For example, the base station 30. can relay .radig
15  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

20 WiFi (Wireless Fidelity) standard, a base station of GSM (Global System for Mobile



to the infoimation management apparatus and a function to acquire identification information of a
detected base station and to transmit the identification information to the infounation management
apparatus. The information management apparatlis has a function to associate and register position
information and identification 5information transmitted from the communication apparatus. Figs. 1 to
14 are used for the description 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 10 includes an information management apparatus 20 and a

communlcatl@ogpng)araggﬂsogs [)(%Ol}?zlse < ﬁ%nb@?&ﬁ%%ﬁ& 30 reIays. communication betyveen spatially
scattered communicaton ap aratuses. For example, the base station 30 can relay radio 15

communication between the communication apparatus 40 and another communication apparatus (not
shown) each WRAH 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 baise stationnfonireless:l AfndataliAreddNetwark)abased ontiee 208Fi (Wireless

Fidelity) standard, a base station of GSM (Global System for Mobile

communication is relayed, a beacon signal for signaling the presence of the base
5  station 30 to surroundings thereof periodically. The beacon signal contains, for
example, a base station ID as base stétion identification information uniquely
“attached to the base station 30. Asa result,r the communication appaia{us 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 signal containing
time information to the surface of the earth. While Fig. 1 shows satellites S0A 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

15 three or greater. If there is no need to distinguish the satellites 50A to 50C, the
satellites S0A 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 contrelled by the base station 30. For

20  example, the communication apparatus 40 can receive content data from a content



16 Communications), or a base station of Bluetooth. [0020] The base station 30 can transmit, in
addition to a signal when radio communication is relayed, a beacon signal for signaling the presence
of the base 5 station 30 to surroundings thereof pEfiodically. The beacon signal contains, for example,
a base station ID as base station identification information uniquely 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 signal containing time information to the surface of the earth.

While Fig. | has:saielies, 500 80Giasibeaeteliie,na hatiansmitsasianal isseiuahle by the

communication apparatus 40, the number of the satellites 50 is not limited to, if the number thereof is

15three or greater. If there is [10 eed to distinguish the satelljtes 50A to 50C, the satellites 50A to 50C
will be called thEXatdlfitEe ! “[ogﬁﬁ]iffﬂg% 6%?8%‘-’0?1‘%15{13?8 SAPEUR HAREHTE St Peceive

various kinds
apparatuses (not shown). As content data, any kind of data including music data

such as music, lectures, and radio programs, video data such as movies, TV programs,
5 video programs, photos, paintings, and charts, games, and software can be cited.
[0023]

The communication apparatus 40 can measure the position of the local
apparatus based on signals from the satellitess 50. More speciﬁcaily,. the
communication apparatus 40 measures the position of the local apparatus by

10 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
S50A to 50C, the commumication apparatus 40 can measure the latitude and the
Iongitude of the local apparatus as the position of the local apparatus. When the

15 communic.éﬁon 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

20 information processing apparatus such as a PC (Personal Computer), household



of data based on radio communication controlled by the base station 30. For 20 example, the
communication apparatus 40 can receive content data from a content 17 delivery server (not shown)
via the base station 30. The communication appar8tus 40 can, for example, also transmit and receive
e-mails to/from other communication apparatuses (not shown). As content data, any kind of data
including music data such as music, lectures, and radio programs, video data such as movies, TV
programs, 5video programs, photos, paintings, and charts, games, and software can be cited. [0023]
The communication apparatus 40 can measure the position of the local apparatus based on signals

from the satelies s Mare.seclicallyalbie Lomsunicaipn.RRArtuR ¢ arspigaheiosition of the
u

local apparatus by 10 calculating the distance from each of the satellites 50A to 50C based on time

information contained in a signal received.from each of the satellifes. 50A to 50C. When the
communicati%%ﬁ%ﬁ@%%&%i\%@ﬁ@grPaqrf?g ALK b Y gféﬁﬁeg‘%ﬁ%s’sé’&r,tgﬁﬁee

communication apparatus 40 can measure the latitude and the longitude of the local apparatus as the
position of theitboapappasatgsepivemthé D3 ctrarmonnt diigitalp peasastind0 hevsihelisigaiags from four
satellites 50, in addition to the latitude and the longitude of the local apparatus, the communication

apparatus 40,can;measue ibealtithderphdhaloralanpaialesi0f2Hpliances.
5 [0025]
The information management apparatus 20 stores base station information in
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, fo;r example, on the principle of triangulation based on
10 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
15  the communication apparatus 40, but also a plurality of other communication
apparatuses.
[0026]
The information management apparatus 20 according fo the present
embodiment is characterized in that when a base station is newly installed or the

20  position of a base station is changed, content of stored base station information can



The communication apparatus 40 described above may be, for example, an 18 video processing
apparatus (such as a DVD recorder and VCR), mobile phone, PHS (Personal Handyphone System),
portable music reproducing apparatus, portable vi@eo processing apparatus, PDA (Personal Digital
Assistant), household game machine, portable game machine, and household electrical appliances.
5[0025] The information management apparatus 20 stores base station information in 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 princiile RiaRAGKAIoNRBARSAAN:IR Banalatsn gt plomaten eesived Iomdhe
communication apparatus 40 and the base station infoimation. The information management
apparatus 20 notifies the communication apparatus 40 of the estimated position so that the
communicati6MrEspEratts 90 dhh retBgHE HHED BB B thEd o dar BT alls. trhehFi¥hation
management apparatus 20 can respond to position estimation requests from not only 15the
communicatienapiiamius #tdddsalsioed piralityithfroftrencomrbiynieation apparatuses. [0026] The
infoiltation management apparatus 20 according to the present
[0027]

5  [2. Function Configuration of Communication Apparatus]

Fig. 2 is a block diagram showing the function configuration of the
communication apparatus 40 according to the present embodiment.  The
communication apparatus 40 includes a communication unit 410, a pesitioning unit
421, a base station detection unit 422, a history information registration unit 430, a

10 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 heid by the transportation device identification information acquisition

15  unit 445 will be described in [11. 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

20  signal (for example, a beacon signal} transmitted by the base station 30 in the



embodiment is characterized in that when a base station is newly installed or the 20position of a base
station is changed, content of stored base station information can 19 be updated following installation
infolluation of actual base stations. A detailed cori#guration of the communication apparatus 40
according to the present embodiment will be described below with reference to Fig. 2. [0027] 5[2.
Function Configuration of Communication Apparatus] Fig. 2 is a block diagram showing the
function configuration of the communication apparatus 40 according to the present embodiment. The
communication apparatus 40 includes a communication unit 410, a positioning unit 421, a base station

detection unil gz, AN AEIARANGN reyskatonual 430 & MLAIABIRMANiaR siRgae nit 440,

and a transmission coritrol unit 450. The communication apparatus 40 may further include a
transportation device identification infounation acquisition unit 445, a control unit 460, a.display unit
470, an infoiffEGERedp e Iribu 8t OERALL D AL EHRA ABPATARS Siordds GREAYEI FHE unction held
by the transportation device identification information acquisition 15unit 445 will be described in [11.
Description \Whient Tdansportatiansbeatice [Hatificatipatibfo rmationdsdnok degambdistdrypMformation]
and thereafter. [0028]
compatible communication apparatus, or Bluetooth compatible communication
5 apparatus. The communication unit 410 also has a function as a receiving unit to
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.
[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 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 fo
this. For example, the communication apparatus 40 may include an input unit (not
15  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,

20  ROM, and RAM and acquires the base station ID to identify the base station 30 from



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 20signal (for example, a beacon signal) transmitted
by the base station 30 in the 20 surroundings andf function as a transmitting unit to transmit history
information described later to the information management apparatus 20. The communication unit 410
may be a wireless LAN compatible communication apparatus, GSM compatible communication
apparatus, or Bluetooth compatible communication 5 apparatus. The communication unit 410 also has
a function as a receiving unit to receive a signal from the satellite 50. The communication unit 410 is

constituted bé’é)%?xéﬂ'é&ﬁ@d%ﬁ@% 6a0abig;of meeiving signals-fomuthensaigiites 50. [0029] The
positioning unit 421 is constituted by, for example, a CPU (Central 10 Processing Unit), ROM (Read

Only Memor ?ﬁqand RAM (Random Access Memory) and acquires position information of the local
apparatus bj &bk uring 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, th&leohmmmicdtonagipparatsgatiomayiidcitdecanstipuedihit (totcx8s8h6wn) so that
information input by a user from the input unit (not shown) is acquired as position information. In this

case. the posiloping K24 maunet beprepRBk-d ORI Fnesase sialion iiasiom i #22 is

constituted by, for example CPU,

5  information, which is an example of first history information containing position
information acqui;ed by the positioning unit 421, with the history information
storage unit 440. fhe 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 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

15  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

20 described later with reference to Figs. 5 and 6 respectively.



21 a signal received from the base station 30 via the communication unit 410. [0031] The history
information registration unit 430 is constituted by, for example, a CPU, ROM, and RAM and registers
position information acquisition history 5 informat#h, which is an example of first history information
containing position information acquired by the positioning unit 421, 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 IDs
acquired by the base station detection unit 10422, with the history information storage unit 440. [0032]
The history i g{gglgqtion 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. 15 information.. The history information is more
Coneretely postion IOt ACHEHSIBTONISRSH) T GFREIION i HATRES ALUSHGh history

information registered by the history information registration unit 430. The configuration of position
information abepiisitionftristryn rigisiatich it taskisaiomiDrasguisitiorigistory #Hdimaltion stored in
the history information storage unit 440 will be 20described later with reference to Figs. 5 and 6
respectively. information management apparatus 20, which is an example of another apparatus, via
5  the communication unit 410. The transmission control unit 450 also transmits base
station ID acquisition history information registered with the history information
storage unit to the information managemeﬁt apparatﬁs 20 via the communicatidn-ﬁni‘t
410. The timing for the transmission control unit 450 to transmit position
information acquisition history information or base station ID acquisition history
10 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 staﬁe:d.
15 [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 pesition as the current position

of the communication apparatus 40, If, for example, the latest history information

20 stored in the history information storage unit 440 is position information acquisition



[0033] The transmission control unit 450 transmits position information acquisition history
information registered with the history information storage unit 440 to the information management
apparatus 20, which is an example of another apparatus, via 5 the communication unit 410. The
transmission control unit 450 also transmits base station ID acquisition history information registered
with the history information 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 10 infoimation to the
information management apparatus 20 js nat specifically limjted and may he when a.fixed amount of
history infoir:?gﬁ%)rlg'isué %%8%%%‘% ?&%{Bﬂﬂ %%Iglﬁa%@ecsa a gr{t‘ﬁee %Ssé%% arélr]%ié\gi?)r;[ Oofdﬁ?g%}ry
information, or when requested by the information management apparatus 20. The timing may also be
when connedisifigntir{amerinaioh Fadegmeprraplaraiisinglidsiiaansitooss) matiopne control
unit 460 is constituted by, for example, a CPU, ROM, and RAM and acquires the latest history
information stergekindhethisiery information stiorage aunitdd Qividarsethhdisplaynunit47@ito display
the position as the current position of the communication apparatus 40. If, for example, the latest
history information 20stqred 4 eg; ry infQiniat] '%4 [ itioninfarmation
acquisition 2@%%%}% %rﬁ'orﬁnflgt%]ﬁ ,et %%%ﬁt?lg% d%ﬁ%gg%ogt&%&%ﬁéa ﬁgqﬁlgtg%ﬁiitk%gﬂé%tgl Egiagﬁgy position
information of the local apparatus contained in the position information acquisition histosrf%nformation
y

as the carrenPHIEMERTF @SR el S pRliat s GeruH e APSE. tRETABLP

information stored in the history 5 information storage unit 440 is base station ID acquisition history
information, threncohtrnlt it 46QHeguireitipositibmirfinnatiorsporrdisganding testhgdiaselStation 1D
contained in the base station ID acquisition history information from base station information registered

with the basesiationinformatin.siprage it A9 Al Gauses tedispiay ik vatodisplay the
position information of the local apparatus
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 information a.cquisition 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 infomaatiqn and address information are associated,
15  the control unit 460 may acquire address information corresponding to the posiﬁon
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

20 notifying the user of acquired information such as a CRT {Cathode Ray Tube)



10contained 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 inféfmation and address information are associated, 15
the control unit 460 may acquire address information corresponding to the position information from
the position/address correspondence infoni ation 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 24
display apparatus, liquid crystal display apparatus, plasma display apparatus, EL

,(EleCtrOLumiﬁ%ﬁ?@%%%ﬁ%yl?@%r@w&alaﬁ% c!gs}g)lg(i{ a ﬁﬁgatugs%ghd%sigylaén . '&I;pues dEBIay unit 470
is shown only a anmple of an utputr%\pparatas nd the oufp}a apparal%s m ﬁ%re a sound output
apparaius SUE:EhIf%%rgL%%gtgée%LQ)eggs%?%ng'pgaggaggz,] and display apparatus such as a lamp.
The display unit 470 is shown only an example of an ocutput apparatus and the output
apparatus may be a sound output apparatus such as a speaker or headphone.
5  [0037]
The information update unit 480 is constituted by, for example, a CPU,
ROM, and RAM and updates base station information rcgisteredlx 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 management apparatus 20 fransmits 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
15 unit 490 and the received base station information so that the extracted content can
be rcﬂecte_,d 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

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



The information update unit 480 is constituted by, for example, a CPU, 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 A&anagement apparatus 20 via the communication
unit 410. If, for 10 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 s%é%qg[ 1S§ur%it e4901 t%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 infoimation currently registered with the storage unit 220 from the
infoimation m&ARagement apparatus 20, the information update unit 480 may delete all data in the base
station information 20storage unit 490 to newly register all the base station information currently
registered with the sRyage-udiit22A[a0a8] to stoBy pravidingrai dftabasemtorstbeesidase! shation
information on the side of the communication apparatus 40 in this manner, the communication
apparatus 40c8ﬁﬂn§n?§§£[§€t§ gﬁé&%%@rfnohﬂé%%%%?}%@r@éﬂ%ﬁl;ﬁ%?&%%%%?ﬁ&%&% ipjgrmation
management apparatus 20. Since the registration status of actual base statfons changes every
moment, it is necessary to cause base station information registered with the base station information
storage dnit £58#thd ﬁﬁﬁlﬁlﬁ#&a%ﬁkﬁpb%lt@ﬂm%h\gﬁga%ﬂa&ﬁf—ﬁgnﬁaé%g@%w@@fatus. Thus,
as described later, the registration 10 status of actual base stations changing every moment is dealt
with by base statigrinformppiontbeif. trafisnitibd tegeretmamumicatidnaapparatas 4Qiynthe
information management apparatus 20 in predetermined timing.

changes every moment, it is nécéssary to cause base station infoﬁnation 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 stations changing every moment is dealt with by base station
information 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,
15  a magnetic storage device such as an HDD, semiconductor storagé dévice, optical
storage device, or magneto-optical storage device and stores base station information
in 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 will

20 be described later with reference to Fig. 7.



[0039] The base station information storage unit 490 is constituted by, for example, 15 a magnetic
storage device such as an HDD, semiconductor storage device, optical storage device, or
magneto-optical storage device and stores base gfation information in 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 will 20be described later with reference to Fig. 7. [0040] The function of the
communication unit 410 described above can be realized by a program controlling the communication
apparatus beﬂ@&g ecuted by a CPU. Based on computer programs to cause a computer to perform
the functions held by 5the positioning unit 421, the base station detection unit 422, the history

information registration upit 430, the transmission .control unit 450,.the control unit 46Q, and the
information update uﬁﬂi‘%%?ﬂ%? ihe ?8%?%@%%%&%%0@5 (?ba?ﬁjﬁ ﬁﬂ%’f&% %‘Fégcaused to

exercise the function equivalent to each of the above units. [0041] 10[3. Function Configuration of
Information Maragerpemt Apparding] the communication apparatus being executed by a CPU.

Based on computer programs to cause a computer to perform the functions held by
5  the positioning unit 421, the base station detection unit 422, the history information
registration unit 430, the transmission control unit 450, the control uni‘; 460, and the
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 function configuration of the
information management apparatus 20 according to the present embodiment. The
information management apparatus 20 includes a communication unit 210, the
storage unit 220, a base station iqformation registration unit 240, and a history

15 information regisfration unit 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]

20 The communication unit 210 can fransmit and receive a signal and functions,



Fig. 3 is a block diagram showing the function configuration of the information management apparatus
20 according to the present embodiment. The information management apparatus 20 includes a
communication unit 210, the storage unit 220, a Bdse station infoiination registration unit 240, and a
history 15 information registration unit 260. The information management apparatus 20 may further
include a registration determination unit 230 and a transmission control unit 250. The registration
deteimination unit 230 will be described later with reference to Fig. 4. [0042] 20The communication
unit 210 can transmit and receive a signal and functions, 27 for example, as an interface to transmit

and receive iformatign.tolftom thersomaypicalianapRamie 49. The.sammmnicatian ualt 210 may be
a wireless LAN compatible communication apparatus, wireless USB compatible communication

apparatus, or wire cammunication apparatys that performs congﬁ(;fralcan% by wire. 5. Moreover, the

communicatiB R0 2R ARRHERR Bhd reteRE IfSHTASh 515 OS2

Iﬁl(faﬁ”only one communication
apparatus, but also many and unspecified communication apparatuses, which is equal to or greater
than two conterapicifiorcapparaicss [BOABLIISTREstorage UnitRRDi Bsnstntaunisatior example, a
magnetic storage device such as an HDD, semiconductor storage device, optical storage device, or

magneto-optiga-siaiags davice-ansusiomsinippmationehtainesby assesiatingitherhasastation ID of a
base station that performs radio communication with the communication apparatus 40 with position

Informatg_‘:n IM&%&Q&F&% 'Qé&%ﬂ%}{{%;%gon unit 210 can {fransmit and receive information to/from

not only one communicatior apparatus, but also many ahd unspecified
communication apparatuses, which is equal fo or greater than two communication
apparatuses.

[0043]

10 The storage unit 220 is constituted by, for example, 2 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 instaliation

15 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 [D acquisition history information and the like and
the configuration of the position information acquisition history information and base

20 station ID acquisition history information will be described later with reference to



15position of the base station as base station information. An example of the base station info illation
stored in the storage unit 220 will be described later with reference to Fig. 7. The storage unit 220
stores position information acquisition history infé¢fhation, base station 1D acquisition history
information and the like and the configuration of the position information acquisition history information
and base 20station ID acquisition history information will be described later with reference to Figs. 5
and 6 respectively. [0044] The history information registration unit 260 is constituted by, for
example, a CPU, ROM, and RAM and, when position information acquisition history 5 info ri ation
containing pasition infernation ©fdhe communication apparatus 40 is received via the communication
unit 210, registers the received position information acquisition history information with the storage unit
220. Also wh E%se 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
10received base station ID acquisition history information with the storage unit 220. [0045] The
base station informatidit Fegistratdrruait e sEehontuEt By orwedine .CPUSRONE. and RAM
and registers base station information in which position information contained in the position
infoiination agqisitioNATYONAEnd RAM and, when position information acquisition history
5  information containing position information of the communication apparatus 40 is
received via the communication unit 210, registers the received position information
acquisition history information with the storage unit 220. Also when base station
ID acquisition history information containing the base station ID 1s received via the
communication unit 210, the history information registration unit 260 registers the
10 received base station ID acquisition history information with the storage unit 220.
[0045]
The base station information registration unif 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
15  information registered with the storage unit 220 and the base station ID 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 o regisier base station information with the storage

unit 220 is not specifically limited. The base station information registration unit

20 240 may register, for example, each time the base station information registration



15 infounation registered with the storage unit 220 and the base station ID 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 #formation registration unit 240 to register base
station information with the storage unit 220 is not specifically limited. The base station information
registration unit 20240 may register, for example, each time the base station information registration
29 unit 240 updates base station information in the storage unit 220 or at predetermined intervals.
[0046] The transmission control unit 250 transmits base station information 5 registered with the

storage unit 226 8 ConNHARICRHE N 3RPAHAS A iR the GoMRUNIoatigLpHk &d@rmTigdnformation
management apparatus 20 may transmit 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'fi&%hse station infotmation storage unit 490 of the communication 10 apparatus 40.
The timing for the transmission control unit 250 to transmit base station information is not specifically
limited. For eli{Hple, the transmission control unit 250 may transmit base station information each
time the base station information registration unit 240 updates base station information in the storage

unit 220 or at predeterminggd-isiesvals. Qi tansmissiencemtEolii 2binayidbkianseit base
station information each time the infojination management apparatus 20 starts connection to the
Commungc atigggiaé;[)&%gi %sfhd'%ie storage unit 220 to the communication apparatus 40 via the
communication unit 210. The information management apparatus 20 may transmit
all base station information currently registered with the storage unit 220 fo the
communication apparatus 40 or only a difference from base station information
registered with tbe base station information storage unit 490 of the communication
10 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 information each time the base station
information registration unit 240 updates base station information in the storage unit
220 or at predetermined intervais. Or, the transmission control unit 250 may
15 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.

20  Based on computer programs to cause a computer to perform the functions held by



[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. 20Based on computer
programs to cause a computer to perform the fung®ions held by 30 the registration determination unit
230, the base station information registration unit 240, the transmission control unit 250, and the
history information registration unit 260, hardware resources such as a CPU, ROM, and RAM can be
caused to exercise the function equivalent to each of the above units. 5[0048] Thus, according to
the information management apparatus 20 in the present embodiment, base station information can be

registered Wi{ﬁetPeeggg%gg 4ait2a0-haseden sty informatian e pemitiedfamm.the gammunication

apparatus 40. Therefore, position information indicating the installation position of a base station
10can automatically be reflected in the pase station jn orm_ation..[0049%4. Description When Time
Infotutation 1< THcRIGSERIS TSR SRR Aot a@‘#g&& RSi R gL %5 R R &R which time
information is included in history information.As described above, the base station information

260, hardware resources such as a CPU, ROM, and RAM can be caused to exercise

the function equivalent to each of the above units.
5  [0048]
Thus, according to the information management apparatus 20 in the present
embodiment, base station information can be registered with the storage umit 220
based on history information transmitted from the communication apparatus 40.
Therefore, position information indicating the installation position of a base station
10 canautomatically be reflected in the base station information.
[0049]
[4. Description When Time Information Is Included in History Information]
Fig. 4 is a diagram illustrating a case in which time information 1s included
in history information. As described above, the base station information
15 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

20 associate position information contained in position information acquisition history



15 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 ID contained in base station ID acquisitior8fistory information registered with the storage unit
220 are associated with the storage unit 220. However, the base station information registration unit
240 may 20associate position infoixuation contained in position information acquisition history 31
information registered with the storage unit 220 and the base station ID contained in base station ID
acquisition history information registered with the storage unit 220 and register the associated
information wththesiaragestenidi2RAnthe sipeed ediForexamplebikissasiumpd thadinthian increasing
time difference between the time when 5 a base station ID is acquired and the time when position

information is, acqired, a3 ertarbetwasn the Resionahere (ieasssalan s agfuised and the
position where thé position information 1S acquired increases. Thus, position infai iation to be
associated with a base station ID isé{(greferably position information acquired at a time having a small

time differenéadrsgitise Himasasiriah & Fage SpanoHINR LoEe§URELZ00%mn needsd. 4 Ehows how the

communication apparatus 40 moves about while acquiring position information (the latitude and
longitude) at @agfting Bhewmriadkig: vas aniexemle dndt aifsenstationdth aheaste ithenshown in
Fig. 6 as an example. 15 Fig. 4 indicates that an area where a signal from the base station 30 can be

receivedds s Wingn dee Jaglde & sltcle A e analisnatadong sadshotdaghiine, butis 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 ID, "KI") at time T1. In this.case, the

communicati6REpPATAES K5 RoHRSr AHI5 e dhBiRasHEaH25 BHdf AFIPr9d spd i eheos i station 30 at
time T1 to :
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 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.
15 Fig. 4 indicates that an area where a signal from the base station 30 can be received
is shown with an area inside 2 circle drawn by an alternate long and short dash line,
but is 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 ID "K1™) at time T1. In this case, the communication apparatus 40

20  preferably acquires the base station ID "K1" from the base station 30 at time T1 to



32 associate position information acquired within an area movable within a predetermined time from
time Ti with the base station ID "K I". [0051] In Fig. 4, under the assumption that a user carrying
the communication apparatus 40 moves at a congfant speed, an area movable within a predetermined
time from he time at which the base station ID is an area inside a circle drawn with a 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 ti, t3, t4, and t5 10do not correspond to a time at which position information is

acquired withjgs the, predstarminegktimes Thus . the-foiknation managemeant anparaiys,20 may register
base station information in which the base station ID acquired at time Ti and the position information

acquired at time t2 are associated with the storage unit 220, [0052] 15Similarly, in the example shown
in Fig. 4, the?fr%deetgf%‘rﬁ%%wtﬁgi%‘feSWiﬂfﬁ? i ig%gc ﬁém}\ﬂ[fh?ﬁa edete mined time from time 12 at

which the base station ID "KI" is acquired is t3 and tl, t2, t4, and t5 do not correspond to a time at
which positiolP#ifbkmation is acquired within the predetermined time. Thus, the infoimation
management apparatus 20 may register base station infolination in 20which the base station ID

acquired at time T2 gndithe posHign informatiapiReduk®ta user carrying the communication
5 apparatus 40 moves at a constant speed, an area movabie within a predetemlir}ed
time from the time at which the base station ID is an area inside a circle drawn with a
soii.d' liné, but such an area fs 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 T1 at which the base station IID "K1" is acquired is {2 and t1, t3, t4, a,nd 15
16 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 T1 and the
position information acquired at time t2 are associated with the storage umt 220.
[0052]
i5 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 ID "K1" is acquired is 13 and t1, t2, t4, and t5 do not correspond to a time at
which positidn infbrmation is acquired within the predetermined time. Thus, the
information management apparatus 20 may register base station information in

20 which the base station ID acquired at time T2 and the position information acquired



33 at time 13 are associated with the storage unit 220. Also, the time at which position information is
acquired within a predetermined time from time T3 at which a base station ID "IC2" is acquired is t5
and ti to t4 do not correspond to a time at which @ssition information is acquired within the
predetermined time. Thus, the 5 information management apparatus 20 may register base station
information in which the base station ID acquired at time 13 and the position information acquired at
time t5 re 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 ahgye @xample,hase wiatian iniganatian aseshoin kg vl beegisigied with the

storage unit 220. [0054] The information management apparatus 20 can impose limitations, as shown

15 above, on, base station information to be reqgistered with the.storage upit 220, Thus, the histor
nformation re P h ST B LB A PR ATBR S bR RO M deicte it hiifnation (irst

time information) indicating a time at which position information contained in position information
acquisition hisesignidfdrikation ssadtpdresdtivandhé posttidninforomessoanant furtiner Molddds the
20associated position information in the position information acquisition history
position information is acquired within the predetermined time. Thus, the
5  information management apparatus 20 may register base stafion information in
which the base station 1D acquired at time T3 and the position information acquired
at time t5 are assoc;iat(;d with the storégé 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 Fig. 7 will be registered with
the storage unit 220.
[0054]
The information management apparatus 20 can impose iimitaﬁons, as shown
15  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

20  associated position information in the position information acquisition history



34 information before registering the position information acquisition history info nation with the history
infoo lation storage unit 440. The history information registration unit 430 of the communication
apparatus 40 also associates time information (sé#ond time information) indicating a time at which a
base station ID 5 contained in base station ID acquisition history information is acquired with the base
station ID and further includes the associated base station ID in the base station ID acquisition history
information before registering the base station ID acquisition history information with the history
information storage unit 440. [0055] 10Then, the storage unit 220 of the information management

apparatus 20 gipigs.adirasnald- Thasiae.of the tssheld isaetsnacificaliy e andigay be set

]
freely in accordance with the moverient spee e communication apparatus 40 or th
example, the time such as 5 mm. and 10 min. can be set as the threshold. 15[0056] . If position

information acBiNEHRI RSO HABIFHESRTSIBEEPH THEMRIBH) AfdrmAfemSIBrREJRIOMEAAB contains

time information indicating a time at which position information is acquired by being associated with
the position infarmatiom amdtbd3é stétitie | oacquisiticiohisioryratiorHatighcentanst¢timanrformation
20indicating a time at which a base station ID is acquired by being associated with the
information (second time information) indicating a time at which a base station ID
5  contained in base station 1D acquisition history information is acquired with the base |
station 1D and further inclﬁdes the associated base station ID in the base stgtion D
acquisition history inforﬁla{ion before regisierilﬁg“‘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 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
threshold.
15 [0056]
I position information acquisition history information stored in the history
information storage unit 440 contains time information indicating a time at which
position information is acquired by being associated with the position information

and base station ID acquisition history information contains time information

20  indicating a time at which a base station ID is acquired by being associated with the



35 base station 1D, the registration detetunnation unit 230 calculates a difference value between the
time information indicating the time at which the position information is acquired and the time
information indicating the time at which the base 8tion ID is acquired. The registration determination
unit 230 determines whether the 5calculated difference value is less than the threshold stored in the
storage unit 220. [0057] 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 infoinatiop,miagagiamen' Apneinki2 sen-ataasiate.fibase siriandbailfrpesidonniormation

acquired at a time having a small time difference from a time at which the base station ID is acquired.

Thus, an err betwe the position where_the base station 151D i uired the position where
the position i %F&)W‘ﬁg}l Igrae({) 0 ?851 %ééd}-catmg tﬁe ttiame at wﬁich e %s{t{%n ?n [ormat onfl W

acquired and the time information indicating the time at which the base station ID 1s
acquired.  The registration determination unit 230 determines whether the

5  calculated difference value is less than the threshold stored in the storage unit 220.
[0057]

If the registraﬁon determination unif 230 deterrnines that the diffefence
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 information
management apparatus 20 can associate a base station II) 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

15 ID is acquired and the position where the position information is acquired can be
made small.
[00591]
[5. Data Structure of Position Information Acquisition History Information (Part 1)]

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

20  information acquisition history information. As shown in Fig. 5, the position



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 20information acquisition history
infoimation. As shown in Fig. 5, the position 36 ir#@rmation acquisition history information is
configured by position infoiination of the communication apparatus 40 at a plurality of time points 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 5 in Fig. 5, the
position information acquisition history information is configured by times ti, t2, t3, t4, and t5 with

position i”foHﬂﬁ}}%{hﬁl?ﬁaé%@i%%ﬁ%@ﬁﬁﬁﬂrﬁ@@dﬂ@%ﬁ!ﬂ@@@&iBTE pssaeiated,Rasitien information

acquisition history information need not necessarily contain time information. [0060] 10[6. Data
Structure of Base Station 1D, Acquisition Hijstory Informatio gﬁ&he Fi .O%%is a diagram exemplifying the
data structur%f%é%‘é‘%ﬁ’lﬁpf@&%ﬁﬁt&% BT%#&rHQ .B\%‘%%ﬁ i 38R .Cgl,t?ffev% se station ID
acquisition history information is configured by a base station ID acquired by the communication
apparatus 4Qiata piivaligtiohtindipvings hefitgeassociaiell \With tlios infdrmeionirdicling a time at
which the base station ID is obtained. More specifically, in the example shown in Fig. 6, the base

station 1D aC%iﬁE&gﬂiBmyaﬂﬂ&%@tmiéso%@ﬁﬁg&remgpéé;ﬁh%nﬁ,nﬁh L withrihye-basevstation ID
obtained at each piece of time information being associated. Base station ID acquisition history
informatiéJ : nﬁlegig.o %,n ﬁ%egggig%cgl?(t)%@ag[)nneE{QCE%EE@ Igr? %Esi’ory information is configured by

times t1, 12, 13, 14, and t5 with position info;’_mation oBtained at each piece of time'

information being associated. Position.‘ information acquisition history iﬁforxﬁaﬁéﬁ

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 D
acquisition history information. As shown in Fig. 6, the base station 1D acquisition
history information is configured by a base station D acquired by the
communication apparatus 40 at a plurality of time points being associated with time

15  information indicafing 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 1D obtained at
each piece of time information being associated. Base station ID acquisition history

information need not necessarily contain time information.

20 [0061]



20[0061] 37 [7. Data Structure of Base Station Information] Fig. 7 is a diagram exemplifying the
data structure of base station information. As shown in Fig. 7, the base station information is
configured by a base station ID being associated $vith the latitude and longitude as an example of 5
position information where a base station is installed. More specifically, the base station ID "Kr is
configured by being associated with the longitude (east longitude) "135.024" and the latitude (north
latitude) "35.49". Similarly, the base station ID "KI" 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"jand fhediatityde ggga%g"b{ghg %%%gl&%sition 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 g foynat usin vectors 6} 15[8 ratlon of Comgj}1 Blcatlon Apparatus (Part

1)] Subsequentty'& tran3nfis 8%1'%‘6@%{;[ é’ﬂgl)%?h ny IRISHRat8h B the'@dfmunication

apparatus 40 will be described with reference to Fig. 8. Fig. 8 is a flow chart (Part 1) showing the flow
of transmissioi@pettation dfshisom informatiothbybtse sermunicatiofiapparatiszat:dibrase in which
time infoil iation is included 20in history information by the communication apparatus 40 is shown in
Fig. 8 and if hage station ID being associated with the latitude and longitude as an example of
5  position information where a base station is installed. More specifically, the base
station,ID "K1" is configured by being associated with the longitude (east longitude)
"135 .02-4” and the latitude (north latitude) "35.49". Similarly, the base station ID
"K1" 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 7
10 "135.017" and the latitude "35.57". The format of posifion 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
veciors.
[0062)]
15 [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 Flg g Fig.8isa
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

26 in history information by the communication apparatus 40 is shown in Fig. 8 and if



38 time information is not included in history info,'iation by the communication apparatus 40, there is
no need to perfoita processing in step S103 and step S105. [0063] Referring to Fig. 8, the positioning
unit 421 of the communication apparatus 5 40 firsiacquires position information of the local apparatus
(step 5101). The history information registration unit 430 associates the time at which the position
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 10(step 5103). [0064] Subsequently, the base station

detection unif;d22 peguires A basg.stationitl (step&dBAFhs-histarsinfaematianragistiation unit 430

associates the time at which the base station ID is acquired by the base station detection unit 422 with

the 15 b tation ID (step S105) and registers th ciated jnfainiati b tation 1D
cccuistion NCBRPIRANAIRR Wk 646 GEry oA RATon PagIutaton Uit Jonetiag 5106, The

transmission control unit 450 transmits history information containing the position information
acquisition hitey infoiniation and base station ID acquisition history information to the information
management apparatus 20 in 20predetermined timing (step S107) and terminates processing. The

predetermined Referring to Fig. 8, the positioning unit 421 of the communication apparatus
5 40 first acquires position information of the local apparatus (step S101). The
history information registration unit 430 associates the time at which the position
information is acquired by the positioning unit 421 with the position information
(step $102) and registers the associated information as position information
acquisition history information with the history informe}tion registration unit 430

16 (step S103).

[0064]

Subsequently, the base station detection unit 422 acquires a base station 1D
(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
15 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 stafion
ID acquisition history information to the information management apparatus 20 in

20 predetermined timing (step S107) and terminates processing. The predetermined



mg is as described above. [0065] In the example shown in Fig. 8, one piece each of position
information history information and base station ID acquisition history information is assumed to 5 be
included in history information for transmission fo#&he 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. The communication apparatus 40 is assumed to transmit position information history
10information and base station ID acquisition history information simultaneously by including the
information in;history jafeldatian, Adthe position information history information and the base station
ID acquisition history information may be transmitted separately. The communication apparatus 40 is
also assume%ﬁ? cquire base station ID acquisition history infoimation after acquiring position
information 1 ? ry 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 additiba, grasspksitig igtorb & igerhinae digherestdp & 10% hut prévessiing may return
to step S101. [0066] 20[9. Operation of Information Management Apparatus (Part 1)]
history information and base station ID acquisition history information is assumed to
5  be included in history information for transmission for the sake of simplicity, but the
present embodiment 1s not Hmited 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. The
communication apparatus 40 is assumed to transmit position information history
10 information and base station ID acquisition history information simuitaneously by
including the mformation 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 1s also assumed to acquire
base station [D acquisition history information after acquiring position information
15 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.

[0066]

20 [9. Operation of Information Management Apparatus (Part 1}]



40 Subsequently, an update operation (Part 1) of base station information by the information
management apparatus 20 will be described with reference to Fig. 9. Fig. 9 is a flow chart (Part 1)
showing the flow of update operation of base sta#éh information by the information management
apparatus 20. Fig. 9 shows a case in which time information is included in history information by the
communication apparatus 40 and if time information is not included in history information, there is no
need to perform processing in step 5202 and step 5203. [0067] Referring to Fig. 9, the history
infoiruation registration unit 260 first 10 receives history information including position information

history information anshhasesiaton (D aaguisiian-isiar nfarmelan famhe commupisaton

apparatus 40 via the communication unit 210 (step 5 he history information registration unit 260
stores the recejved hjstory information in the storage unit 220. The re%i'fté%tion determination unit 230
[

calculates a ATFRTERESR HIGRASERIE ARRE TR A5 W SeFH e POLHiBHST S M &S Bhistory

information and the time contained in the base station ID acquisition history information stored in the
storage unit 220. (3tepaS202 )cEre(Fegistiatfionde ehmifiationt it 280 peteimminé deshathtpthe
calculated difference value is less than the threshold stored in the storage unit 220. If the registration

deteiminationypit3Q Aekerminas hakihe ﬂ%@gﬁ&v%ﬁ@wmss@g@&m&@r&%@qm ("NO in

step S203), the registration determination unit 230 41 terminates processing. If the registration

determination unit 230 determines that.the differ lue js less than the threshold ("YES" in st
5203, e reB G AGUR SOLGHRLEr UNE 2506 TS hedl B i B BT WHICH e base

station ID contained in the base station ID acquisition history information and position Sinformation
contained in #rpesiEcH imfdrmattion inkguisition Riswrinitfdananidestyey information, there is

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 the communication apparatus 40
via the communication unit 210 (step S201). The history information registration
unit 260 stbres the received history information in the storage unit 220. The
registration determination unit 230 calculates a difference value between the time
15 contained in the position information history information and the time contained in
the base station 1D acquisition history information storéd in the storage unit 220 (step
5202). The registration determination unit 230 determines whether the calculated
difference value 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

20 than the threshold ("NO" in step S203), the registration determination unit 230



associated with the storage unit 220 (step S204) and terminates processing. [0068] In the example
shown in Fig. 9, one piece each of position infontation history information and base station ID
acquisition history infoliiation is assumed to 10 bé&lincluded 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
perfonned for each piece may be performed for all 15 combinations of the position information history

information %ﬂﬁﬂ%@@@?@%@m IDragquisition histonHinfermation. Rosiier iniarnestion history

infoiniation and base station ID acquisition history information contained in hlstory information are
assymed to be_ eceive_d multigﬁ%%%%ﬁ EB Sggfén@p‘g%rmatlon i?’éy orrrén?st lor 1gnd the base
station 1D acHUSHBIThitoly Hif & sBhalate addition, processing is to be
terminated after step S204, but 42 processing may return to step S201. [0069]
determination unit 230 registers base station information in which the base station 1D
contained in the base station ID acquisition history information and position
5  information contained in the position information acquisition history information are
associated with the storage unit 220 (step S204) and terminates processing.
[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 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 eﬁample,
processing similar to processing performed for each piece may be performed for all
15  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 to be received simultaneously, but the position information history

information and the base station ID acquisition history information may be received

20 separately. In addition, processing is to be terminated after step S204, but



[10. Operation of Communication System] Next, an update operation of base station information by the
communication 5 system 10 according to the present embodiment will be described with reference to
Fig. 10. Fig. 10 is a sequence diagram showing the flow of update operation of base station
information by the communication system 10 according to the present embodiment. [0070] 10As
shown in Fig. 10, when history information is stored in the history infot iation 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 timing (S302). A case

when a fixed amount ot history intgrmationis stored, when a fixed time elapses after the last

15transmission of history information, or when requested by the infoillation management apparatus 20
can be assugb? s the predetermined timing. [0071] Next, the infoimation management
apparatus 2 Qe registers base station information with the storage unit 220 or updates base

station infoii‘anon registered 20with the storage unit 220 based on the received history information
(5303). Then{10. Operation of Communication Sysiem]

Next, an update operation of base station information by the communication
5 system 10 according to the present embodiment will be described with reference to
Fig. 10. Fig. 10 is a sequence diagram shpwing thé flow of update operation of
base statici‘n- information by the cormnunicatii).n system 10 according to the present
embodiment.
[0070]

10 As shown in Fig. 10, when history information 1s 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 timing (S302). A case when a fixed
amount of history information is stored,lwhen a fixed time elapses after the last

15  transmission of history information, or when reguested by the information
management apparatus 20 can be assumed as the predetermined 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 storage unit 220 based on the received history information (S303).  Then,



43 the information management apparatus 20 transmits the changed base station information to the
communication apparatus 40 (5304).Subsequently, the infouiation update unit 480 of the
communication apparatus 40 extracts a differencédetween the received base station infolianon and
base station information registered 5 with the base station information storage unit 490 (5305).
Subsequently, the information update unit 480 updates or changes the base station infoimation
registered with the base station information storage unit 490 based on the extracted difference (5306).
[0072] 10[11. Description When Transportation Device ldentification Information Is Included in History

Information] . ;M3 She.SXAMBIER desGTibegahove, spusercavingdhensermunicatiapapparatus 40 is
assumed to move at a constant speed. Thus, it is enough for the storage unit 220 of the information

management apparatus 20 tg store a threshold
g inigpma%on to the commumecatmn apparatus 40 (S304).  Subsequently, the

information update unit 480 of the communication apparatus 40 extracts a difference
between the received base station information and base station information registered
5  with the base station information storage unit 490 (8305). Subsequently, the

information update unit 480 updates or changes the base station information
registered with the base station inform.atib'n storage unit 490 based c;n the extracted
difference (5306).
[0072]

10 [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

15  that is 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.

20 [0073]



15 that is 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 apparatus420 in accordance with the user speed to register
base station info] _ anon with the storage unit 220 by reflecting changes in user speed. 20[0073] 44
More specifically, if the movement speed of the user is relatively fast, 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 great. Thus, if the movement speed

of the user is 5 fe'at'm&éas%&ﬁéﬂgefﬁf%%gm%ﬁttaﬁe@&m@ slared miheciorage anit 220 of the

information management apparatus 20 relatlvely small. Accordingly, the information management

apparatus 20 can associate a base station D a osition.infonyation and re ste sociated
brmation Wi S90S DA GO ASIHEtOH HHOR GHERSITCe GLId8 between the

time at which the 10communication apparatus 40 acquires the base station ID and the time at which
the communicatioriapparatespdttsdiirssithe position wioiktierbiseslatival{isinald[0G7H4} On the
other hand, if the movement speed of the user is relatively slow, an error between the position

indicated by pesifiendnigmation agawad bieihe 15.aommunication anrarilsA@andihe position
where the base statlon ID is acquired is considered likely to be relatively small. Thus, if the movement

speed of.the us re atv ly slowy,it eferabl to e he thr d stored |nt ge unit 220
of the inform& |or}ivr% agére%gsn a\gpl%aﬁ%){ %ﬁrel |ve flgllr{'}ggsoécor1 |h R?ﬁém?m |9F%0n§

management apparatus 20 can associate a base station ID and position ‘
the mformatlon management apparatus 20 relatively small.  Accordingly, the

informatfon management apparatus.Z{) can associate a base statlién.ID 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 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
15  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 ID and position

20  information and register the associated information with the storage unit 220 as base



20information and register the associated information with the storage unit 220 as base 45 station
information even if a difference value between the time at which the communication apparatus 40
acquires the base station ID and the time at whichghe communication apparatus 40 acquires the
position information is relatively large. [0075] 5To add the functions described above to the
communication system 10, transportation device identification infoima ion of the user may be included
in history information transmitted from the communication apparatus 40 to the information
management apparatus 20. [0076] 10The communication apparatus 40 may further include a

transportatiog deyice idgnificationinfarmalign.acauisitior Unitdde that aceuires (aRsParEtion device
identification information to identify a transportatlon device of the Iocal apparatus. In addition, the

history information registration unit 4%$ .ass CI te the %ran FE%Q ohc‘ewce |d(=}\u a'?%ﬁ‘t'on
information CJUTEE R} IR HBHEp ST feaé & Riehft 185& on fhforfation acquisition unit 445 with

first time infolination contained in first history information and further include the associated first time
information incmenfirst4tistorp infeivaiior tefershe gisidnngrireripidristernjanTsltiBgssn with the history
information storage unit 440.

[0075]

5 To add the functions described above to the communication system 10,
tranSportatior_l device identification information of the user may be included in
history information transmitteci. from the communication 'épparatus 40 to the
information management apparatus 20.

[0076] |

10 The communication apparatus 40 may further include a transportation
device identification information acquisition unit 4435 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

15 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]

20 ‘ The acquisition of transportation device identification information by the



[0077] 20The acquisition of transportation device identification information by the 46 transportation
device identification infoimation acquisition unit 445 is not specifically limited The transportation device
identification infon ation acquisition unit 445 is cof8tituted by, for example, an input apparatus and
may accept input of transportation device identification information from the user. 5[0078] The
transportation device identification information acquisition unit 445 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 {Qspegifically Jmited. [9Q7M cation 1105 SXADRIE AL ﬁiaﬁa%g%r%i%st%we unit 440

stores two pieces of first history information, the transportation device Ication information
acquisition unit 445 calculates a difference value of position information_.and a 15 difference value of

time informat8R°HEGARIInG THE o pidcEs SRRECRIRESR inforiatidferFHilite taARSEYHaton device
identification information acquisition unit 445 may calculate the movement speed by dividing the
calculated diffeqensteoualuet of4fositionristitriddtion by theacapdelated differemeeata ua df tiye infoimation
to acquire transportation device identification information in accordance with the
accept input of transportation device identification information from the user.
5 [0078]
The transportation device identification information acquisition unit 445
may also acquire transport'étion 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.
[00791
If, for example, the history information storage unit 440 stores two pieces of
first history information, the transporiation device identification information
acquisition unit 445 calculates a difference value of position information and a
15 difference value of tune 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

20 movement speed. The acquisition of transportation device identification



20movement speed.The acquisition of transportation device identification 47 information in
accordance with the movement speed is realized by, for example, association information in which the
movement speed and transportation device identffication information are associated being stored in
the storage unit (not shown) of the communication apparatus 40 and the transportation device
identification 5 information associated with the movement speed being acquired by the transportation
device identification information acquisition unit 445 from the association information. [0080] The
storage unit 220 of the information management apparatus 20 may store 10 the threshold for each

piece of transpeyiatian feyice.igentification iRfopmatanip identif tha traaspertaion.dgyige of the

communication apparatus 40 so that if transportation device identification infonnation is contained in
first history information, Iig?é?gistration %g)t rr,%ination unit 230 of the 'nformag%rﬁmadﬂgglement
apparatus 20 G S HAEENE 4L SHESR oRGiMg T TR SREh AR o R ek B it ation
infoimation from the storage unit 220 to determine whether the difference value is less than the
threshold. Infdemiafioatipnitiohradens poreaionidedibedesitfkshiohmitmretioni tdiaeshifyibe
transportation device of the communication apparatus 40 and the threshold are associated is stored,
for example, i the steradeiaitienCip2el8081H0 and the transportation device identification
5  information associated with the movement speed being acquired by the
transportation device identification information acquisition unit 445 from the
association information.
[0080]
The storage unit 220 of the information management apparatus 20 may store
10 the threshold for each picce of transportation device identification information to
identify the transportation device of the communication apparatus 40 so that if
transportation device identification information 1s contained in first history
information, the registration determination unit 230 of the information management
apparatus 20 acquires the threshold corresponding to the transportation device
15  identification information from the storage unit 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,

20 [0081]



48 [12. Data Structure of Position Information Acquisition History Information (Part 2)] Fig.1lisa
diagram exemplifying the data structure (Part 2) of the position infoiination acquisition history
information. As shown in Fig. 11, the position info#@ation acquisition history information is configured
by not only position 5infoituation of the communication apparatus 40 at a plurality of time points, but
also transportation device identification info' iation of the communication apparatus 40 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 informatipnacauisitienhisienvehanidfesmationdg.cantiguad by times Bt (8ri4)pnd t5,

position information obtained at each piece of time information, and transportation device identification

information (Train, Trlgjn, Walk alk, and Tra'l at e%ch gec of tim g;g al;i n being associated.
P : 1) 115 4 At eXemplying e d smc?;t,xre?ﬁJ Erro %tle posttion :
Position information acuisition AiStory information need not Necessarily cortain transportation device
identification information. Train and Walk 15shown as examples of the transportation device
identification irformtion ssaisiipretaspe s PtREtnspdtatisivdetict ileAlifichtigip wiiéfmation and
the transportation device identification information are not limited to these. [0082] [13. Data Structure
of Transportatieneviee iofersnaionli2ehigirzhs Adiagsarverenmpliingrbe ddia stydire of
transportation device
5  information of the communication apparatus 40 at a pharality of time points, but also
transportation device identification information of the communication apparatus 40
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 t1, {2, 3, 4, and t5, position information obtained
at each piece of time information, and fransportation device identification
information {Train, Train, Walk, Walk, and Train) at each piece of time information
being associated. Position information acqguisition history information need not
necessarily contain transportation device identification information. Train and Walk
15 shown as examples of the transportation device identification information are only
examples of the transportation device identification information and the
transportation device identification information are not limited to these.
[0082]

[13. Data Structure of Transportation Device information]

20 Fig. 12 is a diagram exemplifying the data structure of transportation device



49 information. As shown in Fig. 12, the transportation information is configured by transportation
device identification information to identify the transportation device of the communication apparatus
40 and the threshold being associated. More speéBically, in the example shown in Fig. 12, the
transportation information is 5 configured by transportation device identification information (Train,
Automobile, 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 information being associated. The
transportation information need not necessarily be present. The times shown as thresholds are only

examples of threshelds andslOthrasholes are nas lmilschiathesrPRR3LEL A Qparation &f

Communication Apparatus (Part 2)] Subsequently, the transmission operation (Part 2) of history
information b the cx% munication, a tPfacaPus 40 wﬂl&i% d%scr be #‘Ehh referen tt{?n':ﬁ% 13. Fig. 1513

n device 1de N 10 at
is a flow char E(E"sgﬂ owm the How of transmission opera |on 0 |sfory in ormatlon ]by the

communication apparatus 40. [0084]
of the communication apparatus 40 and the threshold being associated. More

specifically, in the example shown in Fig. 12, the transportation information is
5 configured by fransportation device identification information (Train, Automobile,
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
information being associated. The transportation information need not necessarily
be present. The times shown as threshqids are only examples of thresholds and
10 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. Fig.
15 13 is a flow chart (Part 2) showing the flow of transmission operation of history
information by the communication apparatus 40.
[6084]
Referring to Fig. 13, the positioning umit 421 of the communication
apparatus 406 first acquires position information of the local apparatus (step 5401).

20 The history information registration unit 430 associates the time at which the



Referring to Fig. 13, the positioning unit 421 of the communication apparatus 40 first acquires position
information of the local apparatus (step S401). 20The history information registration unit 430
associates the time at which the 50 position infofsfation is acquired by the positioning unit 421 with
the position information (step 5402), associates transportation device identification info illation
acquired by the transportation device identification information acquisition unit 445 (step 5403), and
registers the associated information as position information 5acquisition history information with the
history information registration unit 430 (step 5404). [0085] Subsequently, the base station

detection unit 422 Acquites 2Base; staliendb ($tepS40Rlicke:nisiarn infoxmatian regisiation unit 430

associates the time at 10 which the base station ID is acquwec? by the base station detection unit 422
with the base g%ation.lD ste§ %f{?ﬁ an%é%?isters the associated in{g%iin ion as base station ID
acquisition hi&SRPRSFM BN WHtF tHE TEEBYS THOPRIAHI Pedfetr Al URIE R4 (SIS BAH9Y:. The
transmission control unit 450 transmits history information containing the position information
acquisition histawydfosnibtioreasgtizisensiation 181 Dinetaisitdrr isiony apdorstiationttd tHe information
management apparatus 20 in predetermined timing (step S408) and terminates processing. The
predetermineggdimingois) asdesechedabave A088aled information as position information
5  acquisition history mformation with the history information registration unit 430
{step 5404).
[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
10 which the base station 1D is acquired by the base station detection unit 422 with the
base station ID (step S406) and registers the associated information as base station
II> acquisition history information with the history information registration unit 430
(step S407). The transmission confrol unit 450 transmits history information
containing the position information acquisition history information and base station
15 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,
{0086]

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

20 history information and base station ID acquisition history information is assumed to



In the example shown in Fig. 13, one piece each of position information 51 be included in history
information for transmission 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 posiibn information history information and the base
station ID acquisition history information may be included in the history information. The 5
communication apparatus 40 is assumed to transmit position information history information and base
station ID acquisition history information simultaneously by including the information in history
infolination, but the position information history information and the base station ID acquisition history
information mayhatiansmliiiec sepaiatelionTihe commismicaton:apparatbs4thBdigdbassumed to
acquire 10 base station ID acquisition history information after acquiring position information history

information byl e ofeL.atasciisiens: et secileally ited ancthe Rositon infojgpation history
information nl?ay e acquired after the E)ase station ID acduisition history information being acquired. In
addition, processing is to be terminated after step 5408, but processing may return to step 5401.
15[0087] [15 S peeEH6H SriRtBIHARON shdgaatiah sarhdie @5r sition 18 #eei8rly, the
update operation (Part 2) of base station information by the information management apparatus 20 will
be describedhithryefenénesstvkigmt4. Fig. ddcisdeflovinchért (Rast2y shofwimgpthven flow dheipdate
operation of base station 20information by the information management apparatus 20.

5  communication apparatus 40 is assumed to 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 ID acquisition history information may be
transmitted separately. The communication apparatus 40 is also assumed to acquire

10 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 S408, but processing may return o step S401.

15 [0087]
i15. Operation of information Management Apparatus (Part 2)}

Subsequently, the update operation (Part 2) of base station information by
the information management apparatus 20 witl be described with reference to Fig. 14.

Fig. 14 is a flow chart (Part 2) showing the flow of update operation of base station

20 information by the information management apparatus 20.



[0088] Referring to Fig. 14, the history information registration unit 260 first receives history
information including position information history info 'anon and base station ID acquisition history
information from the communication apparatus 463 via the communication unit 210 (step S501). The
history infotil ation registration unit 260 stores the received history information in the storage unit 220.
The registration determination unit 230 acquires the threshold corresponding to transportation device
identification infoiniation contained in the received position information acquisition history information
from transportation information stored in 10 the storage unit 220 (step S502). The registration
determinatioppgr#;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 injhe storage ynit 220 (step.: ): istrati tainatiopnupit.230
determines whether t%%%%%llg%eg%ff%e%’er%% j/&la?[t?gbi;sI%@%%En%%ﬁi@hﬁgﬁsg%ﬁ#%he storage
unit 220 (step S504). If the registration detet lination unit 230 determines that the difference value is
not less tharr 858 YRFERBIY ("F%@miﬁlgfbﬁlg@éﬁ},g tReSHeQstrAROT AUt FHSTORH M URESS0 Bfininates
processing. If the registration deteannation unit 230 determines that the difference value is less than
the thresholdhg¥ESaiiostEp £o04)ithehisgistrationdeter fimatiba @0umitd 80iregisterstbade station
infatuation in which the base station ID contained in 53 the base station ID acquisition history

information and ppsitioninfarmaticnsonigned ister (posﬁtmm%mmmgeﬁmy
information are associated with the storage unit 220 (step S505) and terminates processing. [0089]
unit 260 stores the received history information in the storage unit 220. The
registration determination unit 230 acquires the threshold corresponcﬁng 10
transportation device identification information contained in the received position
information acquisition history information from transportation information stored in
10 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 unit 220 (step S503). The registration
determination unit 230 determines whether the caI.cuIated.difference value is less
15  than the threshold stored in the storage unit 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

20 unit 230 registers base station information in which the base station ID contained in



5In the example shown in Fig. 14, one piece each of position information history information and base
station ID acquisition history information is assumed to be included in history information for the sake
of simplicity, but the present embodiment is not ligted 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 information. In this case, for example, processing similar to processing
performed for each piece may be performed for all combinations of the position infoi illation history
information and the base station ID acquisition history information. Position information history

information aqd hage statien |DhacaudisitionDistery-infarationconainesbinibistenyoinfatmation are 15
assumed to be received simultaneously, but the posmon infounation hlstory information and the base

station ID ac UI |t|on his é%:y mf&gg‘l]la%c%gm% gea(r;ec%l1 % aratel ddltlon roce %ng is to be
terminated afté! %Jte But processing may retirn %%d}i b‘fﬁié ec s of the
Present Embodlment] 54 According to the communlcatlon system 10 in the present embodiment

of the presertifviéstitoT2ss wWEberAb et HbovYe) JFHsifismiRmPMBIRSASTHAKating the installation position of
a base station can automatically be reflected in base station information stored in the storage unit 220
of the infoli Iglggonanagement apparatus 5 20. That is, time and effort needed for a user to set base
station information to the infoin ation management apparatus 20 can be saved. [0091]
5 In the example shown in Fig. 14, one piece each of position information
history information and ba;;e station 1D acquisition history information is assumed to
be included' in history informat_ion for the sake of Simpiicity, 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 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
15 assumed to be received simultaneously, but the position information history
information and the base station IID acguisition history information may be received
separately. In addition, processing is to be terminated after step S505, but
processing may return to step S501.

[0090]

20 {16. Effects of the Present Embodiment]



If time information is contained in each of position information acquisition history infoonation and base
station ID acquisition history information transmitted 10 by the communication apparatus 40, as

described above, the information management aggiaratus 20 can impose predeteimined 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 predetetz tined 15 conditions, the infoiruation management apparatus 20 can
associate position infounation contained in the position information acquisition history information and

a base station 1D CO%@&G@Q&E thethasenstatiaaatR AcavisHion histery jrfesmatighoanddiggister the
associated information with the storage unit 220 as base station information. According to this,

accuracy of Biase station.infoiniation regésteif% EQ) go tgégrsrillnformlgpon mane;%]ec[p(:%ﬂt gp%acratus 20 can

Wi '
be improved. 55 f8 ]ﬁ‘f?ﬁ%%fi%%tions Bt the Present Yodiment atior reflé?re

embodiments of the present invention have been described above with reference to the accompanying
drawings, whilsetié preesii anehadinse slaHer IrrieltadcaBy e X8RN OIS UTSECA person
skilled in the art may find various alternations and modifications within the scope of the appended
claims, and itgbeuis be wndarstane shahibemwilboastnalychmeatinaeithetechniapbseope of the

present invention. [0093]

5 20. Thatis, time and effort needed for a user to set base station information to the

information manag‘ement apparatus 20 can be saved,

[0091]

If time information is contained in each of position information acquisition
history information and base station 1D acquisiti_on history information transmitted
10 by the communication apparatus 40, as described above, the information
management apparatus 20 can impose predetermined conditions on the time
information contzined 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
15  conditions, the information man.agement 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

20  the information management apparatus 20 can be improved.



10For 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 ICb&f the base station 30 and terminates the associated
infoillation to the information management apparatus 20 as signal strength information.Accordingly, the
15information 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 predeteimined conditions, the information management apparatus 20 can
adopt the baggystgtion 1D associated with the signal strength as base station information to be
registered with 20the storage unit 220. Also in this case, for example, the storage unit 220 may be

[17. Modiﬂcation of the Present Embodiment}
The preferred embodiments of the present invention have been described

above with reference to the accompanying drawings, whilst the present invention i3
5 not limited to the above examples, of course. A person skilled in the art may find

various alternations and modifications within the scope of the appended claims, and

it should be understood that they will naturally come under the technical scope of the

present invention.

[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
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
managerent apparatus 20 as signal strength information. Acccrdingly, the

15  information management apparatus 20 determines whether the received signal
strength satisfles 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 ID
associated with the signal strength as base station information to be registered with

20  the storage unit 220. Also in this case, for example, the storage unit 220 may be



56 caused to store a threshold of signal strength so that the information management apparatus 20
may determine whether signal strength exceeds the threshold. Then, if the infoixuation management
apparatus 20 determines that signal strength exc&éds the threshold, the base station ID associated
with the signal strength may be adopted 5 as base station information to be registered with the storage
unit 220. According to this, accuracy of base station information registered with the infoimation
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 ragnagen eniaRPaails R00NaFePkace e teaisieied hasestatiominiasnation 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 b ired, the registered base
station informaton gr#a%@%%%?g%%n With %%éefg}%lﬁgs%%%%gee egzi% E’%‘éﬁsﬁ%ﬁa&% N , for example,
it is difficult to acquire base station information that is more accurate than the registered base station
information, the iBHiERTGerHRERASETBH iARTATTO A IndgiHBtiBes rHphseaa] otosRinexsredent
embodiment has been described by taking an example in which

the threshold, the base station 1D associated with the signal strength may be adopted

5 as base station information to be registered with the storage unit 220.  According to
this, accuracy of base station information registered with the information
management apparatus 20 can further be improved.

100947
If, for example, base station information is aiready registered with the
10 storage unit 220, the base station information registration unit 240 of the information
management apparatus 20 may replace the registered base station mformation 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
15  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.
[0095]
The present embodiment has been described by taking an example in which

20  the information management apparatus 20 and the communication apparatus 40 are



57 separately configured, but the present embodiment is not limited to such an example and the
information management apparatus 20 and the communication apparatus 40 may integrally be
configured. In this case, the information managefént apparatus 20 can update the storage unit 220 by
receiving history information not only from the 5integrally configured communication apparatus 40, but
also from other 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 10sequence diagram and may contain processing performed in parallel or individually (for

example, pargliglpracessing QidptarassiBe A ARIEEnPE not limited to such an example

and the information management apparatus 20 and the communication apparatus 40

may integrally be configured. In this case, the informatiog management apparatus

20 can update the storage unit 220 by receiving history information not only from the

5  integrally configured communication apparatus 40, but also from other

' communication apparatuses.

[0096]

Each step in processing of the communication system 10 herein need not

necessarily be performed chronologically in the order described as & flow chart or a

10 sequence diagram and may contain processing performed in parallel or individually

(for example, parailel processing or processing by an object).



CLAIMS Claim | A communication apparatus, comprising: 5a communication unit capable of
transmitting and receiving a signal; a history information storage unit; a base station detection unit
that obtains base station identification informatiorb® identify a base station from the signal received
from the base station via the communication unit; 10a 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 15 the baggstation 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 - *atransmission control unit that transmits. the

first history infon-nation 20reg|stered with the hlstory mformatlon storage unit to another apparatus via
the Claim !

A communication apparatus, comprising:

5 a communication unit capable of fransmitting 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;

10 a history information registration unit that acquires posiﬁon 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 ime information to register the associated information with
the history information storage unit as first history information and also associates

15  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

20  registered with the history information storage unit fo another apparatus via the



59 communication unit and also transmits the second history information registered with the history
information storage unit to the other apparatus via the communication unit. 5Claim 2 The
communication apparatus according to claim I, fus®er comprising: a transportation device
identification information acquisition unit that acquires transportation device identification information to
identify a transportation device of the local apparatus, wherein 10the history information registration
unit associates the transportation device identification information acquired by the transportation
device identification information acquisition unit with the first time information contained in the first

history informgtipn.andfurherinciudes the assosiated daformation-in thedisthistensinipiuiation and

registers the first history 15information with the history information storage unit. Claim 3 The

communicati aratu acc rdln to claim. ,[2 hrtlerel the trans ortatiqg device |dent,gf|cation
inform atl on a%aﬁé) o ?rma 10n orage unit to tne other apparatus via the communicatl

unit.

5 Clam 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

10 the history information registration unit

associates the transportation device identification information acquired by
the transportation device identification information 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

15 information with the history information storage unit.

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

20 receives input of the transportation device identification information from a



20receives input of the transportation device identification information from a user. Claim 4 The
communication apparatus according to claim 2, wherein 5the transportation device identification
information acquisition unit acquires the tran§fortation device identification information by
estimating the transportation device based on the first history information stored in the history
information storage unit. 10Claim 5 The commiunication 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
communicatig@.pinit. 15

Claim 4
The communication apparatus according to claim 2, wherein
5 the transportation device identification information acquisition unit
acquires the transportation device identification information by estimating
the transportation device based on the first history information stored in the history

information storage unit.

10 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.

15
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

20  registration unit, and a transmission control unit, comprising the steps of:



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 infotination 20registration@it, and a transmission control unit, comprising the
steps of: 61 obtaining by the base station detect on unit base s ation identification information to
identify a base station from the signal received from the base station via the communication unit;
acquiring by the history infoitnation registration unit position information 5 indicating a position of a
local apparatus at a predetermined time and first time info, iation indicating the predetermined time

and associating the pagitiopdnfarmation andhe firsttime.information tayesisterdherrasesiated
information with the history information storage unit as first history information and also associating the
base station jdentification information obtained by the base station. detection unijt 10 and second time
information iﬁ?ﬁ%gﬁ%ofh&oﬂ &y y\/\?hg etﬁga%%%gpé?%he ERm S ke S '

ation foenuficaton in 8%&?% is obtamed to
register the associated information with the history o iation storage unit as second history information;
and transmittitrythy thremramsaiissiohiBontrol unit the first history info',tation registered with the history
infoiniati.on storage unit to another apparatus via the

acquiring by the history information registration unit position information

5  indicating a position of a local apparatus at a predetermined time and first time

information indicating the predetermined time and associating the position

information and t};e first time information to registe.r the associated information 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 stafion

identification information is obtained to register the associated information with the
history information storage unit as second history information; and

transmitting by the transmission control .um'?; the first history information

registered with the history information storage unit to another apparatus via the

15  communication unit and also fransmitting the second history information registered

with the history information storage unit to the other appéu*atus via the

commutiication unit.

Claam 7

20 A program causing a computer



15 communication unit and also transmitting the second history infonnation registered with the history
information storage unit to the other apparatus via the communication unit. Claim 7 62 to function as a
communication apparatus, comprising: a commuii£ation unit capable of transmitting and receiving a
signal; a history information storage unit; a base station detection unit that obtains base station
identification 5 infon 'anon to identify a base station from the signal received from he 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 apd;assaciales e Resifion- 13- pfarmatignsand the first time information to

register the associated information with the hlstory information storage unit as first history information
and also associates the base station identific anformatlon obtained bgﬁthe base station detection

unit and second time A fSPRETSH O BEH I GHAR Gife AP I 48 HESE SRS PlEBRtifzcation

information is obtained to register the associated information with the 15history information storage
unit as second history hiftenyatibermawign storagerams$mission control unit that transmits the first history
information registered with the history information storage unit to another apparatus via the

communication unit and,algo Kansmiteibeisecend higterviiannalien regisieredeanitidheohistory
information storage unit to the other apparatus via the communication
5  information to identify a bgse 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

10 information and the first time information to register the associated information with
the history information storage unit as first ﬁistery information and also associates
the base station identification information obtained by the base station detection unit
and second time informatiop indicating the time at which the base station
idenﬁ.ﬂqa-tiqn information is obtained to register the associated information with the

15 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 uvnit to the other apparatus via the communication

20 unit.



63 ABSTRACT Provided is a communication apparatus 40 including a positioning unit 421 that
obtains position information of a local apparatus by measuring a position of the 5 local apparatus
based on signals received from satellites via a corfthunication unit 410, a base station detection unit
422 that obtains base station identification information to identify a base station from the signal
received from the base station via the communication unit 410, a history information registration unit
430 that registers first history information containing the position infon tation obtained by the 10
positioning unit 421 with a history information storage unit 440 and also registers second history
information containing the base station identifiggismRy{@rmation obtained by the base station detection
unit 422 with the history infoi lation storage unit 440, and a transmission control unit 450 that transmits
the first history information registered with the history information storage unit 440 to an 15 infonuation
management apparatus 20 via the communication unit and also transmits the second history

information registered with the history infonnation storage unit 440 to the information management
apparatus 20 via the é)éﬁYﬁﬁ{Gi%lbqaﬁﬁﬁrﬁﬁWf@h‘Fi’eﬁé atfinsiaging a positioning unit 421

that obtains position information of a local apparatus by measuring a position of the

5  local apparatas based on signals received from satellites via a communication unit
410, a base station detection unit 422 that obtains base station identification
information to identify a base station from the signal received from the base station

via the communication unit 410, a history mformation registration unit 430 that
registers first history information contaiping the position information obtained by the

10 positioning unit 421 with a history information storage unit 440 and also registers
second history information containing .the base station identification information
obtained by the base station detection unit 422 with the history information storage

unit 440, and a transmission control unit 450 that transmits the first history
information registered with the history information storage umt 440 to an

15  information management apparatus 20 via the communication unit and also transmits
the second history information registered with the history information storage unit

440 to the information management apparatus 20 via the communication unit 410,

Representative Drawing

20 Fig. 2



