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POSITION INFORMATION COMMON MANAGEMENT SYSTEM FOR @BILE
OBJECT

BACKGROUND OF THE INVENTION
1. Field of the Invention
[0001] The present invention relates to a position infation common
management system for a mobile object which resepasition information sent from a
plurality of position information sources movingag with a plurality of mobile objects,
and when a request for desiring acquisition of tomsiinformation is received from an

information terminal, transmits the position infation to the information terminal.

2. Description of Related Art

[0002] For example, a private company may operate a ipnsihformation
management system which acquires radio signals miility of position information
sources moving along with a plurality of mobile etis (for example, pedestrians and
vehicles) moving in a specified area along withit@s information of the respective
mobile objects.

[0003] The private company is, for example, a bus comentlya taxi company.

[0004] For example, a position information managementtesysof a bus
company receives position information (for exam@®S position information: the same
applies to the following) of a bus of the bus compalong with ID information of the bus
from an information terminal integrated with thesknepeatedly each time a predetermined
time elapses. In addition, the position informatmmanagement system receives, from a
position information source (for example, a smaotph the same applies to the following)
owned by a member (for example, a pedestrian) texgid in the position information
management system, position information of the n@mdind ID information of the
position information source of the member repeateddich time a predetermined time
elapses. The position information management systen identify the owner of the

position information source by checking the ID mmf@tion received from the position
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information source against personal informatiomr @gample, name, age, and/or address)
of the members. Accordingly, the bus company geerate the buses of their company
based on position information of a large numbeba$es and position information of a
large number of members gathered by the positidarnmation management system.
That is, the bus company can determine the routgperation schedule of each bus such
that as a large number of passengers as possiétbaibuses of their company.

[0005] Similarly, a taxi company can operate taxies @irtitompany based on
position information (and ID information of informa@n terminals integrated with taxies)
of a large number of taxies and position informati@nd ID information of position
information sources owned by members) of a largmbar of members gathered by a
position information management system. Furtheenathe position information
management system of the taxi company also cartifigehe owner of the position
information source by checking the ID informati@teived from the position information
source against personal information (for examplen&, age, and/or address) of the
member.

[0006] For example, a local government may operate atiposinformation
management system. The position information mamagé system operated by the local
government receives, for example, from a positioformation source owned by a
participant (for example, a person who carriesrgpte shrine and/or a person who pulls a
festival float) of a festival held in a local argmsition information and ID information of
the position information source repeatedly eacle tarpredetermined time elapses. The
local government discloses, for example, positioformation of a large number of
participants in a festival gathered in the positioformation management system on a
Web site. Accordingly, an unspecified large numbérpeople browses the position
information using the information terminals, therebcognizing the situation of a current
festival.  Furthermore, the position information magement system of the local
government also can identify the owner of the pmsiinformation source by checking the
ID information received from the position informati source against personal information

(for example, name, age, and/or address) of thejpant in the festival.
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SUMMARY OF THE INVENTION

[0007] Hitherto, the position information management eyst of various private
companies and the local governments separatelyeig#tie position information of each
mobile object in the same area. For this reasongkample, the position information
gathered by the bus company can be used excludivelye bus company. Similarly, the
position information gathered by another privatenpany can be used exclusively by the
private company. In addition, the private companmsould not use the position
information gathered by the local governments.

[0008] However, if a position information common managatreystem which is
a position information management system enablintual use of the position information
separately gathered by the private companies antbtlal governments is constructed, the
position information common management system wilbvide large benefits to the
private companies and the local governments.

[0009] For example, if the taxi company can acquire tbsitpn information of
the members of the bus company and the positiarnrdtion of the participants in the
festival, the taxi company can use the positionrimiation for the operation of the taxies of
their company. That is, the taxi company moveaxa @f their company near a person
who is the member of the bus company and is atséi@o far from the closest bus stop at
a current time, thereby enabling the member to thee taxi of their company.
Furthermore, the taxi company moves the taxi oir tb@mpany near a current position of
the participant in the festival, thereby enablingightseer of the festival to use the taxi of
their company.

[0010] Furthermore, cost in a case where one positioornmdtion common
management system is constructed becomes lowertttanhcost in a case where the
private companies and the local governments cortstthe position information
management systems separately. That is, in tefmsost, the position information
common management system has large benefits tprix@te companies and the local

governments.
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[0011] However, hitherto, personal information of a persorresponding to each
position information was an obstacle for constarcof the position information common
management system.

[0012] That is, for example, the bus company gatherpénsonal information of
the member including the name, age, and/or addreRsen, the ID information of the
position information source of the member is regeti in the position information
management system in association with the persofamation. For this reason, if the
bus company provides the position information @& pgosition information source of the
member of the company to the position informatiammon management system, the
personal information of the member is provided he position information common
management system together.

[0013] However, the private companies different from ltus company and the
local government also participate in the positigioimation common management system.
For this reason, the bus company and the membeahedius company may feel concern
that the personal information of the members I¢akbe private companies different from
the bus company and the local government. Forrd@son, the bus company is hard to
positively participate in the position informati@@mmon management system. For the
same reason, the taxi company and the local govarhrare also hard to positively
participate in the position information common mgeraent system.

[0014] The invention provides a position information coormmanagement
system for a mobile object capable of gatheringtjposinformation of a large number of
mobile objects and transmitting the position infatimn to information terminals without
requiring to gather personal information relatethi mobile objects.

[0015] A position information common management systemafonobile object
according to an aspect of the invention includesirdarmation processing apparatus
configured as below.

[0016] The information processing apparatus of the pwsitnformation common
management system is configured to receive positifmmmation and metadata as one set

wirelessly transmitted from position informationusces respectively moving along with
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mobile objects. The information processing appesras configured to, when a request
for transmission of the position information conging one set with specified metadata is
received from an information terminal, search a igetuding the specified metadata
among sets each including the position informationd the metadata received by the
information processing apparatus. Then, the inédion processing apparatus is
configured to transmit the position informationtioé searched set including the specified
metadata and the position information to the infation terminal.

[0017] With the position information common managemerstesy according to
this aspect, position information of a specifiegifion information source, which received
the request from the information terminal, is traitted to the information terminal while
using metadata sent from the position informati@murses. That is, the position
information common management system does not teg@dther personal information
related to the mobile objects. For this reasonitiggpants (for example, private
companies and local governments) in a positionrmé&tion management organization
including the position information management Systéhe position information sources,
and the information terminals do not need to waipput leakage of personal information.
Accordingly, it can be expected that a large numibleparticipants participate in the
position information management organization. timeo words, the position information
common management system can gather the positformation of a large number of
mobile objects.

[0018]  As metadata, for example, a hashtag is available.

[0019] In the position information common managementeysaccording to the
above aspect, the information processing apparatag be configured to receive
information including the position information, theetadata, and ID information for
identifying one of the position information souraes one set wirelessly transmitted from
each of the position information sources. Thermi@ion processing apparatus may be
configured to transmit the position information athé ID information as one set to the

information terminal.
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[0020] With the position information common managemerstesyn according to
this aspect, the ID information and the positicioimation can be acquired in association
with each other from the respective position infation sources. Accordingly, the
position information common management system &edinformation terminal, which
receives the ID information and the position infatran from the position information
common management system, can acquire and recotji@zeosition information of the
respective position information sources in a tirages manner.

[0021] In the position information common managementesysaccording to the
above aspect, the metadata may have specific niatadt@lessly transmittable only from
a specific position information source which is afethe specified position information
sources being specified and non-specific metadatelessly transmittable from any one
of the position information sources.

[0022] For example, in a case where a hashtag is usedetedata, a highly
public character (for example, the name of an areere a mobile object is positioned) is
likely to be used as a hashtag. However, if atpssinformation source managed by a
private company uses a highly public character hashtag, there is a concern that a user
of an information terminal, which acquired the piosi information of the position
information source managed by the private compamggneously recognizes that the
acquired position information source is relatedh® local government. However, if the
invention is carried out with this aspect, for exden a hashtag representing a name of an
area where a mobile object is positioned is allowetle used only by a specific position
information source which is a position informati@ource managed by the local
government. For this reason, there is no condeahd user of an information terminal
which acquired the position information of a pasitinformation source different from the
specific position information source to erroneousigognize that the position information

source is related to the local government.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] Features, advantages, and technical and indussighificance of
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exemplary embodiments of the invention will be désd below with reference to the
accompanying drawings, in which like numerals deriée elements, and wherein:

FIG. 1 is a diagram conceptually showing a positioformation management
organization including a position information commmanagement system for a mobile
object according to an embodiment of the invention;

FIG. 2 is a diagram showing a display of a dataere

FIG. 3 is a diagram showing the principle thairdormation processing apparatus of
the data center estimates a position of a beacsedban an estimated distance between
each smartphone and a beacon calculated by twdpmaes based on a radio signal sent
from the beacon;

FIG. 4 is a diagram showing the principle that ithfermation processing apparatus
estimates a position of a beacon based on an éstindéstance between each smartphone
and the beacon calculated by three smartphones mse radio signal sent from the
beacon;

FIG. 5 is an enlarged view of a part of a map iendigplayed on a display;

FIG. 6 is a diagram showing a display of a goveninbuilding of a local
government;

FIG. 7 is a diagram showing a display of a smamehon which a festival
information acquisition application is installed;

FIG. 8 is a diagram showing a display of a smamghon which a meeting
application is installed;

FIG. 9 is a diagram showing a display which isvided in an office building of a
taxi company;

FIG. 10 is a diagram showing a display of a snfemtyg on which a taxi membership
application is installed;

FIG. 11 is a diagram showing a display which igvyded in an office building of a
bus company;

FIG. 12 is a diagram showing a display of a sniemtyg on which a bus membership

application is installed;
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FIG. 13 is a flowchart showing processing whicheiecuted by an IC chip of a
beacon;

FIG. 14 is a flowchart showing processing whicheiecuted by an ECU of a
smartphone, on which the festival information asdign application is installed;

FIG. 15 is a flowchart showing processing whicheiecuted by an ECU of a
smartphone, on which the meeting application itaited;

FIG. 16 is a flowchart showing processing whicheiecuted by an ECU of a
smartphone owned by a driver of a taxi;

FIG. 17 is a flowchart showing processing whicheiecuted by an ECU of a
smartphone, on which the taxi membership applicaganstalled;

FIG. 18 is a flowchart showing processing whicheiecuted by an ECU of a
smartphone owned by a driver of a bus;

FIG. 19 is a flowchart showing processing whicheiecuted by an ECU of a
smartphone, on which the bus membership applicadiorstalled;

FIG. 20 is a flowchart showing processing whicheiecuted by an information
processing apparatus provided in the governmeidibgiof the local government;

FIG. 21 is a flowchart showing processing whicheiecuted by an information
processing apparatus of the taxi company;

FIG. 22 is a flowchart showing processing whicheiecuted by an information
processing apparatus of the bus company;

FIG. 23 is a flowchart showing processing whicheiecuted by an information
processing apparatus of the data center;

FIG. 24 is a flowchart showing processing whicheiecuted by an ECU of a
smartphone, on which the festival information asdign application is installed,;

FIG. 25 is a flowchart showing processing whicheiecuted by an ECU of a
smartphone, on which the meeting application itaited;

FIG. 26 is a flowchart showing processing whicheiecuted by the information

processing apparatus provided in the governmeidibgiof the local government;
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FIG. 27 is a flowchart showing processing whicheiecuted by the information
processing apparatus of the taxi company;

FIG. 28 is a flowchart showing processing whicheiecuted by an ECU of a
smartphone, on which the taxi membership applicaganstalled;

FIG. 29 is a flowchart showing processing whicheiecuted by the information
processing apparatus of the bus company; and

FIG. 30 is a flowchart showing processing whicheiecuted by an ECU of a

smartphone, on which the bus membership applicadiorstalled.

DETAILED DESCRIPTION OF EMBODIMENTS

[0024] Hereinafter, a position information common managetsystem 10 for a
mobile object (hereinafter, referred to as a "pasiinformation common management
system 10") according to an embodiment of the itisarwill be described referring to the
accompanying drawings. The position informatiomomn management system 10 of
this embodiment is provided (fixed) in a data cedte shown in FIG. 1. The data center
15 includes an information processing apparatugcbéputer server) and a display 18.
The information processing apparatus 16 and th@ajisl8 are components of the position
information common management system 10.

[0025] As shown in FIG. 1, the information processingappus 16 of the data
center 15 performs data communication with smarpb®5, and information processing
apparatuses 34, 41, 51 of a government buildingpf3a local government, an office
building 40 of a taxi company, and an office builgi50 of a bus company described
below through a network 100. The network 100 idekia communication network of a
communication company and an Internet network. hEamartphone 25 performs
wireless communication (data communication) withase station of the communication
company. The base station is connected to thernktenetwork through the
communication network of the communication companyhe information processing

apparatuses 16, 34, 41, 51 perform data commuaicatith the Internet network. In
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addition, as described below, each smartphone 85emeive electric waves sent from a
beacon 20.

[0026] The information processing apparatus 16 of tha danter 15, the beacon
20, the smartphones 25, the information processipgaratus 34 of the government
building 33, the information processing apparatisoé the office building 40, and the
information processing apparatus 51 of the offiggding 50 are components of a position
information management organization 1 shown in RIG.

[0027] The information processing apparatus 16 provideal building of the data
center 15 is an electronic control circuit whichsharincipal constituent parts, a
microcomputer including a CPU, a ROM, a RAM, areifdace, and the like. The CPU
executes an instruction stored in a memory (ROMjetdize various functions described
below. Map data and various kinds of software deed below are recorded in the
memory. As known in the art, the CPU executesnatruction of each kind of software
to execute each operation described below.

[0028] A dynamic map DM shown in FIG. 2 is displayed dre tdisplay 18
connected to the information processing apparatbis IThe dynamic map DM is
constituted of a plurality of layers which overlagse another. The degree of change of
information represented by each layer with tempohnainge is different for each layer. A
layer which undergoes the smallest change (doesuimdtantially change) with temporal
change is a map image based on the map data dabatiove. The map image includes,
for example, images representing roads R1, R2,R&3a river, a railroad track, and the
like described below. Other layers represent mition which changes with temporal
change. For example, one layer represents thégrosiformation of the beacon 20 and
the smartphone 25 described below.

[0029] The map image is constituted of a large numbegriofs (lattice-shaped
minimum unit). The length of each side of the gsich distance corresponding to 2 m of
an actual geography. Accordingly, as describedvbein a case of obtaining a current

position (estimated position A-C) of the beacon &¥d a current position of the
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smartphone 25 on the map image, the current posittlecome positions corresponding to
one grid.

[0030] The beacon 20 is a tag which is compact and ligight. Inside a case
21 constituting the external shape of the beacqraB0C chip 22, a battery 23, and an
antenna 24 are provided.

[0031] The IC chip 22 is a compact electronic part whiels one substrate and a
large number of electronic parts (for example, grstors, resistors, capacitors, diodes)
mounted on the substrate. The IC chip 22 has etium of generating a radio signal
(electric wave). The standard for the electric @sgenerated by the IC chip 22 is
Bluetooth Low Energy. That is, the IC chip 22 gates electric waves in a 2.4 GHz
band. The IC chip 22 generates the radio signeverty predetermined time (for example,
every 100 milliseconds). In addition, the IC cl2p generates a beacon ID signal for
identifying the beacon 20 from other beacons anthda¢a described below each time of
generating the radio signal. Hereinafter, metadgtaerated by the beacon 20 may be
referred to as "beacon metadata".

[0032] The battery 23 is a button type battery. The epgtt23 constantly
supplies electric power to the IC chip 22 and theeana 24 until the battery capacity
becomes zero. Since the standard for the elewties generated by the IC chip 22 is
Bluetooth Low Energy, power consumption of the é&xgt23 per unit time is small.

[0033] The antenna 24 is connected to the IC chip 22.adufition, the IC chip
22 generates a reference intensity signal repriegetite magnitude of field intensity when
generating electric waves (that is, at every 10®0liseconds). The field intensity
(reference intensity) represented by the referentensity signal represents the field
intensity of the electric wave received by a reeeiin a case where the receiver (for
example, a smartphone) receives the electric wawefeom the antenna 24 at a distance of
1 m from the beacon 20.

[0034] If the IC chip 22, to which the electric powertbé battery 23 is supplied,
generates the radio signal, the antenna 24 tramshetgenerated radio signal toward the

outside along with the beacon ID signal, beaconadett, and the reference intensity
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signal repeatedly at every predetermined time @wample, every 100 milliseconds).
Hereinafter, a transmission cycle of the radio aign the beacon 20 is referred to as a
"beacon transmission cycle".

[0035] One reference intensity signal, one beacon IDasjgand one piece of
beacon metadata are superimposed as one set cadtbesignal generated by the IC chip
22. One set having the reference intensity sigtied, beacon ID signal, and beacon
metadata can be superimposed on the radio sigmaxample, as payload.

[0036] In this embodiment, each of a plurality of targetiestrians P1 shown in
FIG. 2 carries the beacon 20. The target pedastil are participants in a festival.
That is, the target pedestrians P1 are people witg a portable shrine (not shown) and/or
people who pull a festival float (not shown). bid#ion, in this embodiment, the festival
is managed by an XYZ city which is a local governimef an area where the festival is
held.

[0037] As shown in FIG. 1, the government building 33e# local government
(XYZ city) includes the information processing apgas 34 (computer server) and a
display 35 fixed in the government building 33. eTtonfigurations of the information
processing apparatus 34 and the display 35 ardasuiadly the same as those of the
information processing apparatus 16 and the dispsagf the data center 15, respectively.
Data representing the same map image as that sinoki. 2 is recorded in a memory of
the information processing apparatus 34. Accotgjras shown in FIG. 6, the same map
image as that shown in FIG. 2 is displayed on ibplay 35. However, a bus stop Bl is
not included in the map image.

[0038] Personal information, such as name, age, and s&jdoé the owner of
each beacon 20, is recorded in a ROM of the infdonaprocessing apparatus 34 in
association with the beacon ID signal. In additiparsonal information, such as name,
age, and address, of the owner of the smartphoner2%hich a "meeting application"
described below is installed, is recorded in theMROf the information processing

apparatus 34 in association with terminal ID signal
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[0039] Inside a case 26 constituting the external shdptheo smartphone 25
shown in FIG. 1, an ECU 27, a battery 28, a wielesmmunication antenna 29 and a
GPS reception antenna 30 are provided.

[0040] The electronic control unit (ECU) 27 is an elentoocontrol circuit has, as
principal constituent parts, a microcomputer ingigda CPU, a ROM, a RAM, an
interface, and the like. The CPU executes anuostm stored in a memory (ROM) to
realize various functions described below. In &ddj various kinds of software
(applications) are installed in the memory of ti&UE27.

[0041] The ECU 27 can generate a radio signal. The ECWah generate a
terminal ID signal for identifying each smartpho2® from other smartphones 25
repeatedly at every predetermined time. The ECWd&V generate metadata repeatedly.
The ECU 27 may automatically generate metadatardicgp to an instruction of a
predetermined application as described below or generate metadata only in a case
where a special operation is performed by inputmaetescribed below. In the following
description, metadata generated by the ECU 27 neyeferred to as "smartphone
metadata".

[0042] The battery 28 is a rechargeable battery, andtaotig supplies electric
power to the ECU 27, the wireless communicatiormama 29, the GPS reception antenna
30, and a display 31 until the battery capacityobges zero.

[0043] The wireless communication antenna 29 is connetdethe ECU 27.
When the smartphone 25 is positioned within a rangehich the radio signal transmitted
from the beacon 20 reaches, the wireless commumicantenna 29 receives the radio
signal, the reference intensity signal, the bedBosignal, and beacon metadata sent from
the beacon 20 repeatedly at every predeterminee t(for example, every 100
milliseconds). Hereinafter, a reception cycle ld radio signal, the reference intensity
signal, the beacon ID signal, and beacon metadatafiom the beacon 20 in the wireless
communication antenna 29 is referred to as a "be&@msmission information reception

cycle". The beacon transmission information reiceptycle can be set to be equal to the



10

15

20

25

14

beacon transmission cycle. The ECU 27 recordsdbeived reference intensity signal,
beacon ID signal, and beacon metadata in the RAMtime-series manner.

[0044] The GPS reception antenna 30 is connected to@éZ. As known in
the art, the GPS reception antenna 30 receivessigR8ls transmitted from GPS satellites
to acquire information (hereinafter, referred to"@®S position information") relating to
the position of the GPS reception antenna 30 (@hane 25) repeatedly at every
predetermined time (for example every one secondgreinafter, a reception cycle of the
GPS position information in the GPS reception amel0 is referred to as a "GPS
information reception cycle". The ECU 27 recofs teceived GPS position information
in the RAM in a time-series manner, for example,the same cycle as the GPS
information reception cycle.

[0045] As described below, the wireless communicatioreramt 29 wirelessly
transmits the beacon ID signal, the GPS positiéorination, the terminal ID signal, and
the like recorded in the RAM to the outside repeigtefor example, in the same cycle as
the GPS information reception cycle according tooenmand from the ECU 27. The
wireless communication antenna 29 can receiveia sghal sent from the base station.

[0046] The display 31 is provided on the surface of thgec26. The display 31
is also connected to the ECU 27. The input meaosghown) connected to the ECU 27
is provided on the surface of the smartphone 2%e ifiput means has any format. That
is, the input means may be, for example, a mechhhigton which is relatively movable
with respect to the case 26 or a touch panel wioiehs a part of the display 31.

[0047] In this embodiment, the smartphones 25 are ownethiget pedestrians
P2 (including P2-B, P2-F, P2-M, P2-T), a driveladfus B, and a driver of a taxi T.

[0048] As shown in FIG. 1, the office building 40 of tbempany of the taxies T
includes an information processing apparatus 4ipeaer server) and a display 43, both
of which are fixed in the office building 40. Thmnfigurations of the information
processing apparatus 41 and the display 43 ardasiiadly the same as those of the
information processing apparatus 16 and the dispagf the data center 15, respectively.

Data representing the same map image as that sinoki. 2 is recorded in a memory of
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the information processing apparatus 41. Accofgjras shown in FIG. 9, the same map
image as that shown in FIG. 2 is displayed on ikplay 43. However, the bus stop B1
is not included in the map image.

[0049] Personal information, such as name, age, and sgldséthe owner of the
smartphone 25, on which a "taxi dedicated appbecdtidescribed below is installed, is
recorded in a ROM of the information processingappus 41 in association with the
terminal ID signal. Vehicle information of the tak moving along with the smartphone
25 is recorded in the ROM in association with tleeminal ID signal. Personal
information, such as name, age, and address, awher of the smartphone 25, on which
a "taxi membership application" described belovingalled, is recorded in the ROM of
the information processing apparatus 41 in assoniatith the terminal ID signal.

[0050] The office building 50 of the company of the budgsincludes an
information processing apparatus 51 (computer searal a display 53, both of which are
fixed in the office building 50. The configurat®nof the information processing
apparatus 51 and the display 53 are substantiasdlysame as those of the information
processing apparatus 16 and the display 18, regplgct Data representing the same map
image as that shown in FIG. 2 is recorded in a nmgnod the information processing
apparatus 51. Accordingly, as shown in FIG. 1&,shme map image as that shown in
FIG. 2 is displayed on the display 53. The bup & is included in the map image.

[0051] Personal information, such as name, age, and sgldséthe owner of the
smartphone 25, on which a "bus dedicated applicatiescribed below is installed, is
recorded in a ROM of the information processingaappus 51 in association with the
terminal ID signal. Vehicle information of the bBsmoving along with the smartphone
25 is recorded in the ROM in association with tleeminal ID signal. Personal
information, such as name, age, and address, aiwher of the smartphone 25, on which
a "bus membership application" described belownsalled, is recorded in the ROM of
the information processing apparatus 51 in assoniatith the terminal ID signal.

[0052] Subsequently, the operation of the position infmion common

management system 10 will be described. In tHeviahg description, it is assumed that
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the following states one to three are realized.ateSDne: The capacities of the battery 23
of the beacon 20 and the battery 28 of the smangpl#d are not zero. State Two: A
power switch of the smartphone 25 is in an ON stafétate Three: A plurality of
smartphones 25 is positioned within a circle (ptedeined area) having a predetermined
radius centering on the beacon 20.

[0053] The map image shown in FIG. 2 is displayed ondibplay 18 of the data
center. The map image represents a specific dnednws a part of an area where the data
center 15 is positioned. In the map image, twalsoR1, R2 parallel to each other and
two roads R3, R4 orthogonal to the roads R1, R2les@ayed. Each of the roads R1, R2,
R3, R4 is divided into a right lane and a left labg a median line drawn by a
two-dot-chain line. A vehicle (for example, theshB and the taxi T) travels on the left
lanes of the roads R1, R2, R3, R4. Though not sheiewalks extending along the
roads R1, R2, R3, R4 are provided in both edgaqratof the roads R1, R2, R3, R4. In
this embodiment, the target pedestrians P2 (inaudi2-B, P2-F, P2-M, P2-T) walk on
the sidewalks in principle. That is, the targetigmrians P2 walks on the sidewalks
excluding a case of walking across the roads R1,A R4, or the like. The target
pedestrians P1 walks on the road (that is, portidiner than the sidewalks of the roads R1,
R2, R3, R4). The bus stop B1 provided by the compzt the buses B is displayed on
the map image. As shown in FIG. 5, a river andudding are displayed on the map
image. Though not shown, a railroad track is diget on the map image.

[0054] As described above, the antenna 24 of the bea@anvBed by each target
pedestrian P1 sends a radio signal repeatedlyemy gredetermined time. In the radio
signal, one beacon ID signal, one piece of beacetadata, and one reference intensity
signal are included as one set. Beacon metadasa hashtag. Specifically, beacon
metadata is a hashtagX'Y Z-MATSURI".

[0055] There is no restriction to character data whicluged as a hashtag sent
from the beacon 20 in principle. However, in tarmbodiment, the festival is under the
supervision of the local government (XYZ city). rFthis reason, if the hashtag

"#XYZ-MATSURI" is allowed to be freely used by a penswho or an organization which
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has no relation to the local government, and ibrnfation related to the hashtag has a
relation to the local government, there is a camdéat a large number of people make
erroneous recognition. For this reason, in thide&tment, only a person who or an
organization which is authorized by the local goweent is allowed to set the hashtag
"#XYZ-MATSURI". That is, a manufacturer of the beac®0 manufactures the beacon
20 after authorized by the local government. s Whay, metadata which is transmittable
from a specific position information source as &c#fied position information source
(beacon 20) is referred to as "specific metadat&' hashtag (for example#O OTAXI"
described below) included in the radio signal $erh the smartphone 25 can be freely set
by a manufacturer, a user, or the like of the gpmarte 25. Such metadata is referred to
as "non-specific metadata”.

[0056] If the radio signal, the reference intensity sigtiee beacon ID signal, and
beacon metadata sent from the beacon 20 are rdcbivehe wireless communication
antenna 29 of the smartphone 25, the ECU 27 commpheeintensity (hereinafter, referred
to as "actual intensity") of the actually receivedlio signal with the reference intensity
represented by the reference intensity signal. nTtiee ECU 27 calculates (estimates) an
estimated distance, which is the distance betwkersmartphone 25 and the beacon 20,
based on the actual intensity and the refereneasity.

[0057] Specifically, the ECU 27 calculates the estimatistance as follows.
For example, in a case where the actual intersisygnificantly greater than the reference
intensity, the ECU 27 estimates that "the estimalistance is in an immediately area".
The immediately area is an area where the distdeteeen the beacon 20 and the
smartphone 25 is very close (for example, an atearevthe distance is equal to or shorter
than 1 m). In a case where the actual intensitglightly greater than the reference
intensity, the ECU 27 estimates that "the estimalisthnce is in a near area". The near
area is an area (for example, an area where ttendesis longer than 1 m and equal to or
shorter than 3 m) where the distance between thedne20 and the smartphone 25 is close
and farther than that in the immediately area. aloase where the actual intensity is

smaller than the reference intensity, the ECU 2imades that "the estimated distance is in
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afar area". The far area is an area (for exanapl@rea where the distance is longer than
3 m and equal to or shorter than 10 m) where thtace between the beacon 20 and the
smartphone 25 is farther than that in the near.arefwever, the relationship of the
magnitude relationship between the actual intenaitgl the reference intensity and the
three estimated distances is not limited to tHeti@ship.

[0058] If the ECU 27 of the smartphone 25 calculates dbgmated distance
repeatedly at every predetermined time (for exapgtery 100 milliseconds), the ECU 27
records the calculated estimated distance in th®RAa time-series manner along with
the reference intensity signal, the beacon ID djgaad beacon metadata at every
predetermined time (for example, every 100 mill@gwts).

[0059] On the other hand, as described above, the ECké@ids the received
GPS position information in the RAM in a time-serimanner in the same cycle as the
GPS information reception cycle. Then, when reicgrdone piece of GPS position
information in the RAM, the ECU 27 records the mstied distance calculated by the ECU
27 in the GPS information reception cycle when @®Sition information is received by
the GPS reception antenna 30, and the referenemsity signal, the beacon ID signal, and
beacon metadata received by the wireless commioncantenna 29 in the RAM as a set
with the GPS position information. As describea\a the GPS information reception
cycle is longer than the beacon transmission inébion reception cycle, and a plurality of
beacon transmission information reception cyclegpsts while one GPS information
reception cycle elapses. Accordingly, one GPS tiposiinformation, a plurality of
estimated distances, a plurality of reference sitgnsignals, a plurality of beacon ID
signals, and a plurality of pieces of beacon metadee recorded in the RAM as one set.
For example, in a case where the GPS informaticapt®on cycle is 1 second and the
beacon transmission information reception cycld 08 milliseconds, one GPS position
information, ten estimated distances, ten referémessity signals, ten beacon ID signals,
and ten pieces of beacon metadata are recordé@ iRAM as one set. Hereinafter, one

set is referred to as an "estimated distance ar@liGBrmation set".
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[0060] The wireless communication antenna 29 transmésetitimated distance
and GPS information set and the terminal ID sigogéther as one set to the information
processing apparatus 16 of the data center 15 texfgafor example, in the same
predetermined cycle (for example, 1 second) a&#R8 information reception cycle based
on a command from the ECU 27.

[0061] The ECU 27 may generate a hashtag (smartphonalata}a In this case,
the wireless communication antenna 29 transmits @ékémated distance and GPS
information set, the terminal ID signal, and thelitag (smartphone metadata) together as
one set to the information processing apparatusf1be data center 15 repeatedly in the
predetermined cycle (for example, 1 second) basead@mmand from the ECU 27.

[0062] The information processing apparatus 16 receillesestimated distance
and GPS information sets and the terminal ID sgfi@m a plurality of smartphones 25,
for example, in every center reception cycle havihg same length as the GPS
information reception cycle, and records the egwahalistance and GPS information sets
and the terminal ID signals in the RAM in a predet@ed cycle (for example, the same
cycle as the center reception cycle). In a cassrevthe smartphones 25 send smartphone
metadata, the information processing apparatugdéives the estimated distance and GPS
information sets, the terminal ID signals, and dpf@ne metadata, and records the
estimated distance and GPS information sets, thmirtal ID signals, and smartphone
metadata in the RAM. Then, the information prooessapparatus 16 estimates the
current position of the beacon 20 (target pedestid, P2) corresponding to the received
beacon ID signal based on information relating tglarality of estimated distances
received from the smartphones 25 according todheving principle.

[0063] For example, when the estimated distance and @Gfe8riation sets are
received from only two smartphones 25 (25-1, 2ai8hg with the corresponding terminal
ID signals in one center reception cycle, the imfation processing apparatus 16 obtains a
range, in which it is estimated that the currerdifpan of the beacon 20 is included, based
on the principle shown in FIG. 3. That is, theomhation processing apparatus 16

obtains a temporary estimated area A-2 where anlanband C1 and an annular band C2
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overlap each other. The annular band C1 is anlanitand in which the smartphone
25-1 is set as a center, an upper limit value cfstirmated distance L1 (far area) calculated
by the smartphone 25-1 is set as an outer dianstdra lower limit value of the estimated
distance L1 is set as an inner diameter. The anmand C2 is an annular band in which
the smartphone 25-2 is set as a center, an uppenklue of an estimated distance L2 (far
area) calculated by the smartphone 25-2 is set asiter diameter, and a lower limit value
of the estimated distance L2 is set as an innanetier. The temporary estimated area
A-2 is the range in which it is estimated that therent position of the beacon 20 is
included. For example, in a case where the estiindistance L1 is in the immediately
area, an area where a circle C1 with the uppet lralue of the estimated distance L1 as a
radius and the annular band C2 overlap each otmrbes the temporary estimated area
A-2.

[0064] A plurality of estimated distances is usually ud#d in one estimated
distance and GPS information set received from eathe smartphones 25-1, 25-2 by the
information processing apparatus 16. For thisaeawhen one estimated distance and
GPS information set is received from each of thargphones 25-1, 25-2, the information
processing apparatus 16 usually calculates foumare temporary estimated area A-2.
The temporary estimated areas A-2 are calculateddoban the radio signals having the
same field intensity sent from the beacon 20. tkigrreason, the shapes of the temporary
estimated areas A-2 are substantially identicakich other.

[0065] When the estimated distance and GPS informatiomargereceived from
three smartphones 25 (25-1, 25-2, 25-3) along thi¢hcorresponding terminal ID signals
in one center reception cycle, the information pe®ing apparatus 16 obtains a range, in
which it is estimated that the current positiontleé beacon 20 is included, based on the
principle shown in FIG. 4. That is, the informatiprocessing apparatus 16 obtains a
temporary estimated area A-3 where an annular l@&hdan annular band C2, and an
annular band C3 (near area) overlap one anothdre afinular band C3 (near area) is an
annular band in which the smartphone 25-3 is set esnter, an upper limit value of an

estimated distance L3 calculated by the smartpl28r® is set as an outer diameter, and a
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lower limit value of the estimated distance L3é$ as an inner diameter. The temporary
estimated area A-3 is the range in which it isnested that the current position of the
beacon 20 is included. Since the temporary estichatea A-3 is the area based on three
estimated distances, the temporary estimated ar@asAighly likely to more accurately
represent the current position of the beacon 20 thea temporary estimated area A-2. In
this case, since the information processing appard6 usually receives a plurality of
estimated distances from the three smartphones Z5a¢h center reception cycle, the
information processing apparatus 16 usually obtsixm®r more temporary estimated areas
A-3 in each center reception cycle.

[0066] When the information processing apparatus 16 vesethe estimated
distance and GPS information sets from four or m&me&rtphones 25 along with the
corresponding terminal ID signals in one centeepdion cycle, the information processing
apparatus 16 obtains an area corresponding toethparary estimated area A-2 or A-3
based on the estimated distance and GPS informais received from the four
smartphones 25. The larger the number of smargh@b which transmits the estimated
distance and GPS information set to the informapoocessing apparatus 16, the more
accurately the information processing apparatuscd® obtain a range in which it is
estimated that the current position of the beadbis \hcluded.

[0067] In a case where at least one of the estimatedndiss transmitted from the
smartphones 25 to the information processing appab is in the "near area" or the "far
area", the temporary estimated area becomes adaege In particular, in a case where
any estimated distance is in the "far area", tlege concern that the temporary estimated
area is an extremely large area. In other wordshese cases, the temporary estimated
area is highly likely to represent a (consideralyjler area than one grid. For this
reason, in these cases, it is inappropriate tkateimporary estimated area is handled as the
current position of the beacon 20 (target pedes®ih, P2). Accordingly, the information
processing apparatus 16 executes the followingrifily processing on the obtained

temporary estimated area.
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[0068] FIG. 5 shows a temporary estimated area A of #ecdn 20 owned by
one pedestrian (target pedestrian P1 or targetspeate P2). The temporary estimated
area A overlaps a part of a river and some buiklingHowever, it is considered that the
pedestrian is less likely to be in the river. tdiion, it is considered that the pedestrian
is less likely to be in a building having an addresfferent from the address of the
pedestrian represented by the beacon ID signahefbeacon 20. For this reason, the
information processing apparatus 16 calculatess&-gxclusion area A-e by excluding an
area overlapping the river and the buildings in tdn®porary estimated area A from the
temporary estimated area A. The post-exclusioa &+ is a hatched area in FIG. 5.
The filtering processing in the information prodegsapparatus 16 is executed in this
manner.

[0069] The information processing apparatus 16 calculatesstimated position
A-C which is the center position of the post-exmunsarea A-e. That is, the information
processing apparatus 16 handles the calculatechasti position A-C as the current
position of the pedestrian (beacon 20). Then, lasve in FIG. 5, the information
processing apparatus 16 displays the estimatetigrosi-C of each beacon 20 in one grid
on the display 18 in association with the beacositipal.

[0070] The information processing apparatus 16 executes dalculation
operation of the estimated position A-C repeatefily,example, in the same cycle as the
center reception cycle. The information processipgaratus 16 records the calculated
estimated positions A-C in the RAM in a time-serreanner in the same cycle as the
center reception cycle. Then, as shown in FIGthg, display 18 displays the current
position (that is, the estimated position A-C) bé ttarget pedestrian P1 repeatedly, for
example, in the same cycle as the center recepyidie. That is, if the target pedestrian
P1 moves, the position of the target pedestriaarPthe map image changes.

[0071] The terminal IDs of the smartphones 25 are recbidehe ROM of the
information processing apparatus 16 of the datatecet5. For this reason, the
information processing apparatus 16 displays thsitipa based on the GPS position

information of the smartphone 25 correspondinghtoreceived terminal ID signal on the
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map image on the dynamic map DM in an overlappirrgnmer. That is, at the position
represented by the GPS position information on e image, the position of the
corresponding smartphone 25 is displayed in anlapging manner.

[0072] Personal information of the owners of the beacMss not recorded in
the ROM of the information processing apparatusol@he data center 15. Personal
information of the owner of the smartphone 25, dmiclv the "meeting application" is
installed, is not recorded in the ROM of the infation processing apparatus 16.
Personal information of the owner of the smartph@be on which the "taxi dedicated
application" is installed, and the vehicle inforioatof the taxi T moving along with the
smartphone 25 are not recorded in the ROM of tf@rmation processing apparatus 16.
Similarly, personal information of the owner of temartphone 25, on which the "taxi
membership application” is installed, is not reeordn the ROM of the information
processing apparatus 16. Personal informatiorhefawner of the smartphone 25, on
which the "bus dedicated application” is installedd the vehicle information of the bus B
moving along with the smartphone 25 are not reabiidethe ROM of the information
processing apparatus 16. Similarly, personal m&dron of the owner of the smartphone
25, on which the "bus membership application” &afled, is not recorded in the ROM of
the information processing apparatus 16.

[0073] In this way, the position information of the mabdbjects (beacons 20 and
smartphones 25) are gathered in the informationgesing apparatus 16 of the data center
15 from the smartphones 25. As described belogvptsition information of the mobile
objects gathered in the information processing egipa 16 can be acquired by the
information processing apparatus 34 of the govemnimiilding 33, the information
processing apparatus 41 of the office buildingth8,information processing apparatus 51
of the office building 50, and the smartphones 25.

[0074] For example, in a case where the owner of a cest@iartphone 25 is the
target pedestrian P2-M who is a sightseer of avisthe target pedestrian P2-M runs the
"festival information acquisition application” irdied on the smartphone 25 using the

input means of the owned smartphone 25. Thentaiget pedestrian P2-M selects a
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"festival current position acquisition button" ineagprmed in an image generated on the
display 31 by the festival information acquisitiapplication using the input means of the
smartphone 25 and presses an Enter button of plug imeans. Then, the festival current
position acquisition button which is in an OFF sthéfore is brought into an ON state, and
a map image shown in FIG. 7 is displayed on thplays31 of the smartphone 25. The

map image is substantially the same as the mapeiroBEIG. 2 excluding the bus stop B1.

If an "OFF button" image formed in the image getedtaon the display 31 is selected and
the Enter button is pressed, the festival curr@sitipn acquisition button is brought into

the OFF state. Then, the display 31 stops thdajisg the map image.

[0075] If the festival current position acquisition buttés brought into the ON
state, the ECU 27 of the smartphone 25 transméasrédio signal to the information
processing apparatus 16 of the data center 15 texfipaat every predetermined time.
The radio signal includes request information 'flsition information associated with the
hashtag #XYZ-MATSURI" is desired".

[0076] Each time the request information is received,itifiermation processing
apparatus 16 searches for the position informatigh the hashtag#XYZ-MATSURI"
from the RAM. Then, the information processing agpus 16 of the data center 15
transmits the position information of the beacormth the hashtag#XYZ-MATSURI"
to the smartphone 25 along with the correspondeagon ID signal.

[0077] Then, if the smartphone 25 receives the positigiorination and the
beacon ID signal of the beacon 20 transmitted ftbeninformation processing apparatus
16, the current position of the beacon 20 ownethbytarget pedestrian P1 is displayed on
the map image displayed on the display 31 of thargghone 25. The ECU 27 displays
the current position of the smartphone 25 ownethbytarget pedestrian P2-M on the map
image based on the GPS position information acduine the smartphone 25. For this
reason, the target pedestrian P2-M views the displaof the smartphone 25 of the target
pedestrian P2-M himself or herself, thereby reliatelcognizing the position at which the

target pedestrian P1 (portable shrine and fesflgal) as a participant in the festival is
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positioned currently and a route from the curreosifion of the target pedestrian P2-M
himself or herself to a place where the target geede P1 is positioned.

[0078] Two target pedestrians P2-F who are owners ofdmartphones 25 are
acquainted with each other. The target pedestR&3E are moving in order to meet at a
specified place on the map image. On the smargshdb owned by the target
pedestrians P2-F, the "meeting application" crebtethe XYZ city and distributed to an
unspecified large number of people is installed.

[0079] Each target pedestrian P2-F runs the "meetingcgioin” using the input
means of the smartphone 25 owned by the targetspede P2-F. Then, the target
pedestrian P2-F selects an "acquaintance curraittgoacquisition button" image formed
in an image generated on the display 31 by theingeapplication using the input means
of the smartphone 25 and presses the Enter buttotmeoinput means. Then, the
acquaintance current position acquisition buttomctviis in an OFF state before is brought
into an ON, and a map image shown in FIG. 8 isldisgd on the display 31 of the
smartphone 25. The map image is substantiallgdinee as the map image of FIG. 7. If
an "OFF button" image formed in the image generatethe display 31 is selected and the
Enter button is pressed, the acquaintance curgesitign acquisition button is brought into
the OFF state. Then, the display 31 stops thdajisyd the map image.

[0080] If the acquaintance current position acquisitiattdn is brought into the
ON state, the ECU 27 of the smartphone 25 ownetthéyarget pedestrian P2-F generates
a hashtag#fMACHIAWASE" as smartphone metadata at every predeted time. The
ECU 27 records the hashtag in the RAM in a timésemanner at every predetermined
time (for example, every 1 second). The wirelemmimunication antenna 29 transmits
the hashtag, the GPS position information (or sterated distance and GPS information
set) and the terminal ID signal together as ondacsttie information processing apparatus
16 repeatedly, for example, in the same predetexnaycle (for example, 1 second) as the
GPS information reception cycle based on a comnframad the ECU 27.

[0081] Each time the hashtag is received, the informgtimeessing apparatus 16

searches for GPS position information with the tagH#MACHIAWASE" from the
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RAM. Then, the information processing apparatustra@smits the terminal ID signal
different from the terminal ID signal of the smdmyme 25, which transmits
"#MACHIAWASE", and the GPS position information antet terminal 1D signal
corresponding to the smartphone 25, which se#fRACHIAWASE", to the smartphones
25. That is, the hashtagMACHIAWASE" transmitted from the smartphones 25the
information processing apparatus 16 is substaptiabuest information "the position
information associated with the hashtdMACHIAWASE" is desired".

[0082] Then, if the smartphones 25 receive the GPS pasitiformation and the
corresponding terminal ID signals transmitted frtma information processing apparatus
16, the current positions of the smartphones 25eowby the target pedestrians P2-F are
displayed on the map images displayed on the dis@4 of the smartphones 25. The
ECUs 27 of the smartphones 25 display the curresitipns of the smartphones 25 on the
map image based on the GPS position informatiomieed) by the smartphones 25. For
this reason, each target pedestrian P2-F viewsliipgay 31 of the smartphone 25 of the
target pedestrian P2-F himself or herself, therediably recognizing the positions at
which both target pedestrians P2-F are positioneatntly.

[0083] The information processing apparatus 34 of theeguwent building 33
transmits a predetermined signal to the informapaocessing apparatus 16 repeatedly at
every predetermined time. The signal includes @stiunformation "the position
information associated with the hashta#XYZ-MATSURI" and the position information
of the smartphone 25, which sends the hashHsBACHIAWASE", are desired".

[0084] Each time the request information is received,itii@mation processing
apparatus 16 of the data center 15 transmits tkédiqguo information of the beacon 20,
which sends the hashtaggXYZ-MATSURI" and the GPS position information ofeth
smartphone 25, which sends the hasht#yIACHIAWASE", to the information
processing apparatus 34 repeatedly at every pradetd time. Then, the information
processing apparatus 34 displays the current positf the beacon 20, which sends the

hashtag #XYZ-MATSURI", and the smartphone 25, which sendse tihashtag
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"#MACHIAWASE", on the map image displayed on the thyp35 shown in FIG. 6
repeatedly at every predetermined time.

[0085] For this reason, an official of the XYZ city viewlse display 35, thereby
ascertaining the current positions of the beacods(tdrget pedestrians P1) and the
smartphones 25 (target pedestrians P2-F).

[0086] The "taxi dedicated application" is installed e smartphone 25 moving
along with each taxi T. If the taxi dedicated aqggtion runs on the smartphone 25, the
ECU 27 generates a hasht#@@OTAXI" as smartphone metadata at every predetermined
time. The ECU 27 records the hashtag in the RAM itime-series manner at every
predetermined time (for example, every 1 second@he wireless communication antenna
29 transmits the hashtag, the GPS position infaongbr the estimated distance and GPS
information set), and the terminal ID signal togethas one set to the information
processing apparatus 16 repeatedly, for exampléhensame predetermined cycle (for
example, 1 second) as the GPS information receptiole based on a command from the
ECU 27.

[0087] The GPS position information, the terminal ID signand smartphone
metadata sent from the smartphone 25 are receiyedh® information processing
apparatus 16 repeatedly at every predetermined. tifiben, as shown in FIG. 2, the
information processing apparatus 16 displays tharhone 25 moving along with each
taxi T on the map image displayed on the displayef@atedly at every predetermined
time.

[0088] The "taxi membership application" is installed tre smartphone 25
owned by the target pedestrian P2-T who is a memdggstered in the company of the
taxies T and is positioned on the road R4. Thgetgpedestrian P2-T who looks for a taxi
runs the taxi membership application using the tnpeans of the smartphone 25. Then,
the target pedestrian P2-T selects a "taxi reqba#ion” image formed in an image
generated on the display 31 by the taxi memberappgication using the input means of
the smartphone 25 and presses the Enter buttdre afput means. Then, the taxi request

button which is in an OFF state before is brougtd an ON state, and a map image shown
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in FIG. 10 is displayed on the display 31 of theadphone 25. The map image is
substantially the same as the map image of FIG.If9an "OFF button" image formed in
the image generated on the display 31 is selectddree Enter button is pressed, the taxi
request button is brought into the OFF state. Ttlendisplay 31 stops the display of the
map image.

[0089] If the taxi request button is brought into the &tdte, the ECU 27 of the
smartphone 25 automatically generates a hasBXIKAIIN" as smartphone metadata
repeatedly at every predetermined time. The ECWe2@rds the hashtag in the RAM in
a time-series manner at every predetermined time gkample, every 1 second). The
wireless communication antenna 29 transmits théthgsthe GPS position information
(or the estimated distance and GPS information aat) the terminal ID signal together as
one set to the information processing apparatusefpéatedly, for example, in the same
predetermined cycle (for example, 1 second) a&#R8 information reception cycle based
on a command from the ECU 27.

[0090] The information processing apparatus 41 of thdceffouilding 40
transmits a predetermined signal to the informapoocessing apparatus 16 repeatedly at
every predetermined time. The signal includes esgunformation "the position
information associated with the hashtagOOTAXI" and the position information
associated with the hashtag’AXIKAIIN' are desired".

[009]] Each time the request information is received,itii@mation processing
apparatus 16 transmits the GPS position informasiod the terminal ID signal of the
smartphone 25, which sends the hasht#g OTAXI", and the GPS position information
and the terminal ID signal of the smartphone 25¢ctvisends the hashtagTAXIKAIIN",
to the information processing apparatus 41 repsagtctvery predetermined time. Then,
the information processing apparatus 41 displagsctirrent positions of the smartphones
25, which send#O OTAXI", and the smartphones 25, which se#@AXIKAIIN", on the
map image displayed on the display 43 shown in Bl@peatedly at every predetermined

time.
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[0092] For this reason, an employee of the company oftdkies T views the
display 43, thereby ascertaining the current pmsstiof the taxies T and the target
pedestrians P2-T. Accordingly, for example, ifignal is sent from the information
processing apparatus 41 to the smartphones 25 galamg with the taxies T to transfer
information relating to the current positions ofetharget pedestrians P2-T to the
smartphones 25, the driver of each taxi T can &soethe current position of each target
pedestrian P2-T who looks for a taxi. The sigraitdrom the information processing
apparatus 41 to the smartphones 25 moving alorigthé taxies T may be a speech signal
or may be a signal including image data. In a edsere a signal including image data is
transmitted to the smartphone 25, the same mapemaghat shown in FIG. 9 may be
displayed on the display 31 of the smartphone 28 #e current position of the
smartphone 25 moving along with the target pedastA2-T may be displayed on the map
image.

[0093] The information processing apparatus 16 transiiies GPS position
information and the terminal ID signal of the smpadne 25, which sends the hashtag
"#OOTAXI", to the smartphone 25, on which the taxi memwghip application is running,
repeatedly at every predetermined time. Thengthreent position of the smartphone 25
moving along with each taxi T is displayed on thapmimage of the display 31 of the
smartphone 25 owned by the target pedestrian Rpdatedly at every predetermined time.
The ECU 27 displays the current position of the répione 25 on the map image of the
display 31 based on the GPS position informatioquaed by the smartphone 25.
Accordingly, the target pedestrian P2-T views tiepldy 31 of the smartphone 25, thereby
reliably recognizing the current position of thgita.

[0094] The "bus dedicated application” is installed om $martphone 25 moving
along with each bus B. If the bus dedicated appbo runs on the smartphone 25, the
ECU 27 generates a hashta&fo?OBUS" as smartphone metadata at every predetermined
time. The ECU 27 records the hashtag in the RAM itime-series manner at every
predetermined time (for example, every 1 secon@he wireless communication antenna

29 transmits the hashtag, the GPS position infaondgbr the estimated distance and GPS
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information set), and the terminal ID signal togethas one set to the information
processing apparatus 16 repeatedly, for exampléhensame predetermined cycle (for
example, 1 second) as the GPS information receptole based on a command from the
ECU 27.

[0095] The GPS position information, the terminal ID signand smartphone
metadata sent from the smartphone 25 are receiyedhd information processing
apparatus 16 repeatedly at every predetermined. tifiben, as shown in FIG. 2, the
information processing apparatus 16 displays tharahone 25 moving along with each
bus B on the map image displayed on the displayep@atedly at every predetermined
time.

[0096] The "bus membership application" is installed twe tsmartphone 25
owned by the target pedestrian P2-B who is a memdigstered in the company of the
buses B. The target pedestrian P2-B who wantsetoog the bus B runs the bus
membership application using the input means ofsti@rtphone 25. Then, the target
pedestrian P2-B selects a "bus waiting button" er@gmed in an image generated on the
display 31 by the bus membership application utfieginput means of the smartphone 25
and presses the Enter button of the input meanken,Tthe bus waiting button which is in
an OFF state before is brought into an ON statd,aamap image shown in FIG. 12 is
displayed on the display 31 of the smartphone ZFhe map image is substantially the
same as the map image of FIG. 11. If an "OFF hlutimage formed in the image
generated on the display 31 is selected and ther Enitton is pressed, the bus waiting
button is brought into the OFF state. Then, trepldy 31 stops the display of the map
image.

[0097] If the bus waiting button is brought into the Ofdts, the ECU 27 of the
smartphone 25 automatically generates a has#BigSKAIIN" as metadata repeatedly at
every predetermined time. The ECU 27 records #shtag in the RAM in a time-series
manner at every predetermined time (for exampleryevl second). The wireless
communication antenna 29 transmits the hashtagG#P8 position information (or the

estimated distance and GPS information set), amdettminal ID signal together as one set
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to the information processing apparatus 16 repbatddr example, in the same
predetermined cycle (for example, 1 second) a&#R8 information reception cycle based
on a command from the ECU 27.

[0098] The information processing apparatus 51 of thdceffbuilding 50
transmits a predetermined signal to the informapaocessing apparatus 16 repeatedly at
every predetermined time. The signal includes astiuinformation "the position
information associated with the hashtagO'OBUS" and the position information
associated with the hashtsBUSKAIIN are desired".

[0099] Each time the request information is received,itii@mation processing
apparatus 16 transmits the GPS position informagiod the terminal ID signal of the
smartphone 25, which sends the hashtfgOBUS", and the GPS position information
and the terminal ID signal of the smartphone 25¢ctvisends the hashtagBUSKAIIN",
to the information processing apparatus 51 repbastevery predetermined time. Then,
the information processing apparatus 51 displays smartphones 25, which send
"#OOBUS", and the smartphones 25, which se#BUSKAIIN", on the map image
displayed on the display 43 shown in FIG. 11 regaigitat every predetermined time.

[0100] For this reason, an employee of the company ofbises B views the
display 53, thereby ascertaining the current pmssti of the buses B and the target
pedestrians P2-B. Accordingly, the company of theses B gathers the position
information of a large number of buses B and thatmm information of a large number of
target pedestrians P2-B, thereby operating thesb&sef the company based on these
kinds of information. That is, the company of ttheses B can determine the route or
operation schedule of each bus B such that aga farmber of passengers as possible use
the buses B of the company.

[0101] The information processing apparatus 16 transtfiess GPS position
information and the terminal ID signal of the smpadne 25, which transmits the hashtag
"#OOBUS", to the smartphone 25, on which the bus mestljgrapplication is running,
repeatedly at every predetermined time. Thengthreent position of the smartphone 25

moving along with each bus B is displayed on the rimaage of the display 31 of the
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smartphone 25 owned by the target pedestrian P@pBatedly at every predetermined
time. The ECU 27 displays the current positiorth&f smartphone 25 on the map image
of the display 31 based on the GPS position infétionaacquired by the smartphone 25.
Accordingly, the target pedestrian P2-B views tispldy 31 of the smartphone 25, thereby
reliably recognizing the distance the current posiof the bus B and the distance between
the position of the target pedestrian P2-B himgelierself and the bus B at a current time.
In other words, the target pedestrian P2-B cangmige how much time does the bus B
arrive the bus stop B1.

[0102] The information processing apparatus 41 of theefbuilding 40 and/or
the information processing apparatus 51 of theceffiuilding 50 may transmit a signal
including request information "the position informoa associated with the hashtag
"#XYZ-MATSURI" is desired" to the information procesg apparatus 16 repeatedly at
every predetermined time. In this case, the infdrom processing apparatus 16 transmits
the position information of the beacon 20 (targetlgstrian P1) to the information
processing apparatus 41 and/or the informationgssing apparatus 51 repeatedly at every
predetermined time. For this reason, the curresitipn of the beacon 20 moving along
with the target pedestrian P1 is displayed on thplay 43 of the office building 40 and/or
the display 53 of the office building 50 repeatedly every predetermined time.
Accordingly, the company of the taxies T and/ord¢benpany of the buses B can recognize
that the road R1 is likely to be congested at agyléhrough which the target pedestrian P1
(portable shrine and festival float) passes, artierperiphery thereof.

[0103] The information processing apparatus 41 of theefbuilding 40 may
transmit a signal including request informatione'ghosition information associated with
the hashtag #OOBUS" and the position information associated witie thashtag
"#BUSKAIIN" are desired" to the information proceggiapparatus 16 repeatedly at every
predetermined time. In this case, the bus stopiBdisplayed on the map image
displayed on the display 43. The information pesteg apparatus 16 transmits the
position information of the smartphones 25 moviteng with the buses B and the target

pedestrians P2-B to the information processing pa 41 repeatedly at every
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predetermined time. For this reason, the curresitipns of the smartphones 25 moving
along with the buses B and the target pedestri2A8 Bre displayed on the display 43 of
the office building 40 repeatedly at every predeiaed time. Accordingly, in a case
where there is the target pedestrian P2-B who s#tipaed at a position separated far from
the bus stop B1 and wants to get on the bus Bzahegpany of the taxies T can confirm the
situation. Then, the company of the taxies T ti@nsssuch information to the smartphone
25 moving along with any taxi T, thereby directitige taxi T toward a place where the
target pedestrian P2-B is positioned.

[0104] The information processing apparatus 51 of theefbuilding 50 may
transmit a signal including request informatione'ghosition information associated with
the hashtag #OOTAXI" and the position information associated withe hashtag
"#TAXIKAIIN" are desired" to the information procesg apparatus 16 repeatedly at
every predetermined time. In this case, the infdrom processing apparatus 16 transmits
the position information of the smartphones 25 mgvalong with the taxies T and the
target pedestrians P2-T to the information proogsapparatus 51 of the office building 50
repeatedly at every predetermined time. For th&son, the current positions of the
smartphones 25 moving along with the taxies T dm&l target pedestrians P2-T are
displayed on the display 53 of the office builditg repeatedly at every predetermined
time. Accordingly, the company of the buses B datermine the route or operation
schedule of each bus B based on the position irftiom of the taxies T and the target
pedestrians P2-T, for example.

[0105] As described above, in this embodiment, the infdrom processing
apparatus 16 of the position information common ag@&ment system 10 transmits the
position information of the specified position infeation source (beacon 20, smartphone
25), which receives the request from the informmaterminal (smartphone 25, information
processing apparatus 34, 41, 51), to the informagominal while using metadata of the
position information sources (beacons 20, smarteb@b). That is, as described above,
the data center 15 (information processing appsrdb) does not (does not need to) gather

personal information related to the mobile objectBor this reason, the participants (for
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example, private company and local governmenthénposition information management
organization 1 does not need to worry about leakafyghe personal information.

Accordingly, it can be expected that a large numieparticipants participate in the
position information management organization 1. dther words, the position

information common management system 10 can g#tkguosition information of a large

number of mobile objects.

[0106] Subsequently, specific operations which are execby the information
processing apparatus 16 of the data center 15E@ig 27 of each smartphone 25, the
information processing apparatus 34 of the govemnimiilding 33, the information
processing apparatus 41 of the office buildingat@ the information processing apparatus
51 of the office building 50 will be described nefeg to the flowcharts of FIGS. 13 to 30.

[0107] The IC chip 22 of the beacon 20 executes a rostiosvn in the flowchart
of FIG. 13 repeatedly each time a predetermined giapses.

[0108] In Step 1301, the IC chip 22 generates the beHz@ignal. The IC chip
22 progresses to Step 1302 and generates the haghtéZ-MATSURI". The IC chip
22 progresses to Step 1303 and generates thenmedeirgensity signal. The IC chip 22
progresses to Step 1304 and controls the antennaAXta result, the beacon ID signal,
beacon metadata (hashtag), and the reference itgtesignal are transmitted as one set
from the antenna 24 to the outside.

[0109] The ECU 27 of the smartphone 25 owned by the targgestrian P2-M as
the sightseer of the festival executes processingh® flowchart shown in FIG. 14
repeatedly each time a predetermined time elapses.

[0110] In Step 1401, the ECU 27 determines whether or thet wireless
communication antenna 29 receives the beacon IBakighe reference intensity signal,
and beacon metadata from the beacon 20.

[011]] In a case where the determination result in Stfd is Yes, the ECU 27
progresses to Step 1402 and calculates the estimdittance to the beacon 20

corresponding to the beacon ID signal received filmensmartphone 25.
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[0112] In a case where the processing of Step 1402 #émel&CU 27 progresses
to Step 1403 and records the beacon ID signal,réference intensity signal, beacon
metadata, and the estimated distance in the RAktheg.

[0113] In a case where the processing of Step 1403 enolsacase where the
determination result in Step 1401 is No, the ECU f®@gresses to Step 1404 and
determines whether or not the GPS reception ant8An@ceives a GPS position signal.
In a case where the determination result in Sté)gl 1¢ No, the ECU 27 ends this routine
once.

[0114] In a case where the determination result in Stdpt is Yes, the ECU 27
progresses to Step 1405 and generates the terDisajnal.

[0115] In a case where the processing of Step 1405 #mel&CU 27 progresses
to Step 1406 and determines whether or not thev&snformation acquisition application
is running and the festival current position acijjiois button is in the ON state.

[0116] If the determination result in Step 1406 is Yég ECU 27 progresses to
Step 1407 and generates request information "tietigo information associated with
smartphone metadat&XYZ-MATSURI" is desired".

[0117] In a case where the processing of Step 1407 émel&CU 27 progresses
to Step 1408 and controls the wireless communicatintenna 29. As a result, the
estimated distance and GPS information set (or @®8ion information), the terminal ID
signal, and the request information recorded (acdatad) in the RAM are transmitted
from the wireless communication antenna 29 ungl @PS position signal is received in
Step 1404 of this routine after the previous GPSitjpm signal is received. In a case
where the processing of Step 1408 ends, the EC&h@F this routine once.

[0118] In a case where the determination result in S#}61s No, the ECU 27
progresses to Step 1409 and controls the wiretassntinication antenna 29. As a result,
the estimated distance and GPS information seth@GPS position information) and the
terminal ID signal recorded (accumulated) in theMRare transmitted as one set from the

wireless communication antenna 29 until the GP$tipassignal is received in Step 1404
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of this routine after the previous GPS positiomalgis received. In a case where the
processing of Step 1409 ends, the ECU 27 endsahise once.

[0119] The ECU 27 of the smartphone 25 owned by the tgrgdestrian P2-F
who is meeting with an acquaintance executes psotg®f the flowchart shown in FIG.
15 repeatedly each time a predetermined time edapse

[0120] Steps 1501 to 1505 are respectively the same gsimgpas Steps 1401 to
1405, and thus, description of the processingmatibe repeated.

[0121] In a case where the processing of Step 1505 #mel&CU 27 progresses
to Step 1506 and determines whether or not theingeapplication is running and the
acquaintance current position acquisition buttan ihe ON state.

[0122] If the determination result in Step 1506 is Yég ECU 27 progresses to
Step 1507 and generates smartphone metadstdaCHIAWASE".

[0123] In a case where the processing of Step 1507 émel&CU 27 progresses
to Step 1508 and controls the wireless communicatintenna 29. As a result, the
estimated distance and GPS information set (oGR8 position information), the terminal
ID signal, and smartphone metadata (the hashtdgedfeacon 20) recorded (accumulated)
in the RAM are transmitted from the wireless comination antenna 29 until the GPS
position signal is received in Step 1504 of thistime after the previous GPS position
signal is received.

[0124] Step 1509 is the same processing as Step 140%hasddescription of the
processing will not be repeated.

[0125] The ECU 27 of the smartphone 25 owned by the drofethe taxi T
executes processing of the flowchart shown in FI®. repeatedly each time a
predetermined time elapses.

[0126] Steps 1601 to 1605 are respectively the same gsimgpas Steps 1401 to
1405, and thus, description of the processingmatibe repeated.

[0127] In a case where the processing of Step 1605 #mel&CU 27 progresses

to Step 1606 and determines whether or not thediedicated application is running.
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[0128] If the determination result in Step 1606 is Yég ECU 27 progresses to
Step 1607 and generates smartphone meta#@@TAXI".

[0129] Steps 1608 and 1609 are respectively the samegsiog as Steps 1508
and 1509, and thus, description of the processitignat be repeated.

[0130] The ECU 27 of the smartphone 25 owned by the tgvgdestrian P2-T
who is the member of the taxi company executesgssing of the flowchart shown in FIG.
17 repeatedly each time a predetermined time edapse

[0131] Steps 1701 to 1705 are respectively the same ssingeas Steps 1401 to
1405, and thus, description of the processingmatibe repeated.

[0132] In a case where the processing of Step 1705 émel&CU 27 progresses
to Step 1706 and determines whether or not themaxnbership application is running and
the taxi request button is in the ON state.

[0133] If the determination result in Step 1706 is Yé&® ECU 27 progresses to
Step 1707 and generates smartphone metadafa<IKAIIN".

[0134] Steps 1708 and 1709 are respectively the samegsing as Steps 1508
and 1509, and thus, description of the processitignat be repeated.

[0135] The ECU 27 of the smartphone 25 owned by the drofethe bus B
executes processing of the flowchart shown in FU8. repeatedly each time a
predetermined time elapses.

[0136] Steps 1801 to 1805 are respectively the same gsimgpas Steps 1401 to
1405, and thus, description of the processingmatibe repeated.

[0137] In a case where the processing of Step 1805 émel&sCU 27 progresses
to Step 1806 and determines whether or not thelbdieated application is running.

[0138] If the determination result in Step 1806 is Yé&g ECU 27 progresses to
Step 1807 and generates smartphone metad@@BUS".

[0139] Steps 1808 and 1809 are respectively the samegsiog as Steps 1508

and 1509, and thus, description of the processiligiat be repeated.
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[0140] The ECU 27 of the smartphone 25 owned by the tgrgdestrian P2-B
who is the member of the bus company executes gsoagof the flowchart shown in FIG.
19 repeatedly each time a predetermined time edapse

[0141] Steps 1901 to 1905 are respectively the same gsimgpas Steps 1401 to
1405, and thus, description of the processingmatibe repeated.

[0142] In a case where the processing of Step 1905 émel&CU 27 progresses
to Step 1906 and determines whether or not thertmmbership application is running and
the bus waiting button is in the ON state.

[0143] If the determination result in Step 1906 is Y& ECU 27 progresses to
Step 1907 and generates smartphone metatBt3SKAIIN".

[0144] Steps 1908 and 1909 are respectively the samegsing as Steps 1508
and 1509, and thus, description of the processiligiat be repeated.

[0145] The information processing apparatus 34 of theegawent building 33 of
the XYZ city executes processing of the flowch&wn in FIG. 20 repeatedly each time a
predetermined time elapses.

[0146] In Step 2001, the information processing apparatugenerates request
information "the position information associatedhtine hashtag#XYZ-MATSURI" and
the position information of the smartphone 25, whicsends the hashtag
"#MACHIAWASE", are desired" and transmits the requa&irmation to the information
processing apparatus 16. In a case where the gmiage of Step 2001 ends, the
information processing apparatus 34 ends thismewince.

[0147] The information processing apparatus 41 of theefbuilding 40 of the
taxi company executes processing of the flowcHzotwe in FIG. 21 repeatedly each time
a predetermined time elapses.

[0148] In Step 2101, the information processing apparalsgenerates the
request information "the position information asated with smartphone metadata
"#OOTAXI" and the position information associated wittmartphone metadata

"#TAXIKAIIN" are desired" and transmits the requesformation to the information
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processing apparatus 16. In a case where the gmioge of Step 2101 ends, the
information processing apparatus 41 ends thismewince.

[0149] The information processing apparatus 51 of the®fbuilding 50 of the
bus company executes processing of the flowchasvshn FIG. 22 repeatedly each time
a predetermined time elapses.

[0150] In Step 2201, the information processing appar&lsgenerates the
request information "the position information asated with smartphone metadata
"#OOBUS" and the position information associated witmagphone metadata
"#BUSKAIIN" are desired" and transmits the requedbrmation to the information
processing apparatus 16. In a case where the gminge of Step 2201 ends, the
information processing apparatus 51 ends thismewince.

[0151] The information processing apparatus 16 of th@ danter 15 executes
processing of the flowchart shown in FIG. 23 repdht each time a predetermined time
elapses.

[0152] In Step 2301, the information processing apparaéudetermines whether
or not the estimated distance and GPS informatatnasd the terminal ID signal are
received from a plurality of smartphones 25. Ioage where the determination result in
Step 2301 is No, the information processing apparaé ends this routine once.

[0153] In a case where the determination result in St8p12is Yes, the
information processing apparatus 16 progressesdp 3302 and obtains the estimated
position A-C of the beacon 20 according to the abdescribed procedure.

[0154] In a case where the processing of Step 2302 ethés,information
processing apparatus 16 progresses to Step 2308ispldys the estimated position A-C
on the map image of the display 18.

[0155] In a case where the processing of Step 2303 ethés,information
processing apparatus 16 progresses to Step 2304detedmines whether or not the
estimated distance and GPS information set (orGRS position information) and the

terminal ID signal are received from at least onedphone 25. In a case where the
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determination result in Step 2304 is No, the infation processing apparatus 16 ends this
routine once.

[0156] In a case where the determination result in St8p42is Yes, the
information processing apparatus 16 progresseddp &305 and records the estimated
distance and GPS information set (or the GPS paositiformation) and the terminal 1D
signal in the RAM. The information processing ajppas 16 displays the position of the
smartphone 25 based on the GPS position informatiotihe map image.

[0157] In a case where the processing of Step 2305 ethés,information
processing apparatus 16 progresses to Step 2306datemines whether or not
smartphone metadata (hashtag) is received frorantatphone 25.

[0158] In a case where the determination result in St8p62is Yes, the
information processing apparatus 16 progressestdp 3307 and records the received
smartphone metadata in the memory (RAM) in assiociatith the estimated distance and
GPS information set (or the GPS position informaiand the terminal ID signal. In a
case where the determination result in Step 2306las the information processing
apparatus 16 ends this routine once.

[0159] In a case where the processing of Step 2307 ethés,information
processing apparatus 16 progresses to Step 230&=temnines whether or not the request
information (the request information replaced wilie "#MACHIAWASE") is received
from any of the smartphone 25, the information pesing apparatus 34 of the government
building 33, the information processing apparatisoé the office building 40, and the
information processing apparatus 51 of the offigiding 50.

[0160] In a case where the determination result in St8p82is Yes, the
information processing apparatus 16 progressedep 5309 and transmits the position
information of the beacon 20 or/and smartphone BEesponding to the request
information and the ID information (beacon ID siyaad/or terminal ID information) to at
least one of the smartphone 25, the informatiorcgssing apparatus 34, the information

processing apparatus 41, or the information pracgsspparatus 51 as a transmission
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source of the request information. In a case wh@erocessing of Step 2309 ends, the
information processing apparatus 16 ends thismewince.

[016]] The ECU 27 of the smartphone 25 owned by the tgrgdestrian P2-M
who is the sightseer of the festival further exesytrocessing of the flowchart shown in
FIG. 24 repeatedly each time a predetermined tiaggses.

[0162] In Step 2401, the ECU 27 determines whether or thet festival
information acquisition application is running atie festival current position acquisition
button is in the ON state.

[0163] In a case where the determination result in Stfld s Yes, the ECU 27
progresses to Step 2402 and determines whetheotah@ position information and the
beacon ID signal of the beacon 20 are received tl@rinformation processing apparatus
16.

[0164] In a case where the determination result in Stf)23s Yes, the ECU 27
progresses to Step 2403 and displays the curresitigroof the beacon 20 on the display
31 based on the received position information aatbn ID signal.

[0165] In a case where the processing of Step 2403 emtlfhaa case where the
determination result in Step 2401 or 2402 is Ne,EICU 27 ends this routine once.

[0166] The ECU 27 of the smartphone 25 owned by the tgrgdestrian P2-F
who is meeting with an acquaintance further exexptecessing of the flowchart shown in
FIG. 25 repeatedly each time a predetermined tiajgses.

[0167] In Step 2501, the ECU 27 determines whether or thet meeting
application is running and the acquaintance cumpesttion acquisition button is in the ON
state.

[0168] In a case where the determination result in S&J 2s Yes, the ECU 27
progresses to Step 2502 and determines whetheotah@ position information and the
terminal ID signal of the smartphone 25 (that ise tsmartphone 25 which sends
#MACHIAWASE) of the acquaintance are received frohe tinformation processing

apparatus 16.
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[0169] In a case where the determination result in S&J?22s Yes, the ECU 27
progresses to Step 2503 and displays the curresitigpo of the smartphone 25 of the
acquaintance based on the received position infitmmand terminal ID signal.

[017Q] In a case where the processing of Step 2503 emtlfhaa case where the
determination result in Step 2501 or 2502 is Ne,EICU 27 ends this routine once.

[017]] The information processing apparatus 34 of theegowent building 33
further executes processing of the flowchart shawrFIG. 26 repeatedly each time a
predetermined time elapses.

[0172] In Step 2601, the information processing apparafudetermines whether
or not the position information and the ID inforimoat (beacon ID signal and/or terminal
ID signal) of the beacon 20, which transmits beav@tadata#XYZ-MATSURI", and/or
the smartphone 25, which transmits smartphone rastadftMACHIAWASE", are
received from the information processing apparaéus

[0173] In a case where the determination result in Stépl12is Yes, the
information processing apparatus 34 progressestdp 3602 and displays the current
positions of the beacon 20, which transm#XYZ-MATSURI", and the smartphone 25,
which transmits smartphone metada#t®!ACHIAWASE", on the display 35 based on the
received position information and ID information.

[0174] In a case where the determination result in S&Qlds No or in a case
where the processing of Step 2602 ends, the intiwmarocessing apparatus 34 ends this
routine once.

[0175] The information processing apparatus 41 of theefbuilding 40 of the
taxi company further executes processing of thedl@art shown in FIG. 27 repeatedly
each time a predetermined time elapses.

[0176] In Step 2701, the information processing apparéiudetermines whether
or not the position information and the terminal $ignal of the smartphone 25, which
transmits smartphone metadat#OOTAXI", are received from the information

processing apparatus 16.
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[0177] In a case where the determination result in Stépl2is Yes, the
information processing apparatus 41 progressestdp 3702 and displays the current
position of the smartphone 25, which transm#©® OTAXI", on the display 43 based on
the received position information and terminal IGnsl.

[0178] In a case where the processing of Step 2702 englsacase where the
determination result in Step 2701 is No, the infation processing apparatus 41
progresses to Step 2703 and determines whetheotah@ position information and the
terminal ID signal of the smartphone 25, which sraits smartphone metadata
"#TAXIKAIIN", are received from the information prossing apparatus 16.

[0179] In a case where the determination result in St&p32is Yes, the
information processing apparatus 41 progressestdp 3704 and displays the current
position of the smartphone 25, which transmif$AXIKAIIN", on the display 43 based
on the received position information and termifakignal.

[0180] In a case where the processing of Step 2704 englsabcase where the
determination result in Step 2703 is No, the infation processing apparatus 41 ends this
routine once.

[0181] The ECU 27 of the smartphone 25 owned by the tgvgdestrian P2-T
who is the member of the taxi company further ei@xprocessing of the flowchart shown
in FIG. 28 repeatedly each time a predetermined #@hapses.

[0182] In Step 2801, the ECU 27 determines whether othwtaxi membership
application is running and the taxi request butsoin the ON state.

[0183] In a case where the determination result in S8 3s Yes, the ECU 27
progresses to Step 2802 and determines whetheotah@ position information and the
terminal ID signal of the smartphone 25, which sraits '#OOTAXI", are received from
the information processing apparatus 16.

[0184] In a case where the determination result in S823s Yes, the ECU 27
progresses to Step 2803 and displays the curresitiggo of the smartphone 25, which
transmits #OOTAXI", on the display 31 based on the received fpamsiinformation and

terminal ID signal.
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[0185] In a case where the processing of Step 2803 enalsabcase where the
determination result in Step 2801 or 2802 is Ne,ECU 27 ends this routine once.

[0186] The information processing apparatus 51 of the®fbuilding 50 of the
bus company further executes processing of thecthant shown in FIG. 29 repeatedly
each time a predetermined time elapses.

[0187] In Step 2901, the information processing apparaiudetermines whether
or not the position information and the terminal $ignal of the smartphone 25, which
transmits smartphone metadat®DOBUS", are received from the information processing
apparatus 16.

[0188] In a case where the determination result in St@pl2is Yes, the
information processing apparatus 51 progressestdp 3902 and displays the current
position of the smartphone 25, which transmit©® OBUS", on the display 53 based on
the received position information and terminal IGnsl.

[0189] In a case where the processing of Step 2902 enaglsabcase where the
determination result in Step 2901 is No, the infation processing apparatus 51
progresses to Step 2903 and determines whetheotah@ position information and the
terminal ID signal of the smartphone 25, which sraits smartphone metadata
"#BUSKAIIN", are received from the information prosesy apparatus 16.

[0190] In a case where the determination result in St@p32is Yes, the
information processing apparatus 51 progressestdp 3904 and displays the current
position of the smartphone 25, which transm8USKAIIN", on the display 53 based on
the received position information and terminal IGnsl.

[019]] In a case where the processing of Step 2904 enolsabcase where the
determination result in Step 2903 is No, the infation processing apparatus 51 ends this
routine once.

[0192] The ECU 27 of the smartphone 25 owned by the tgrgdestrian P2-B
who is the member of the bus company further exescptocessing of the flowchart shown

in FIG. 30 repeatedly each time a predetermined 8hapses.
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[0193] In Step 3001, the ECU 27 determines whether oth®bus membership
application is running and the bus waiting butt®mithe ON state.

[0194] In a case where the determination result in S64 3s Yes, the ECU 27
progresses to Step 3002 and determines whetheotah@ position information and the
terminal ID signal of the smartphone 25, which sraits "#*OOBUS", are received from
the information processing apparatus 16.

[0195] In a case where the determination result in SG23s Yes, the ECU 27
progresses to Step 3003 and displays the curresitigro of the smartphone 25, which
transmits #OOBUS", on the display 31 based on the received iposibformation and
terminal ID signal.

[0196] In a case where the processing of Step 3003 enalsabcase where the
determination result in Step 3001 or 3002 is Ne,EICU 27 ends this routine once.

[0197] The invention is not limited to the above-desalibembodiment, and
various modification examples can be employed withe scope of the invention.

[0198] The types of mobile objects moving along with ghesition information
sources are not limited to those in the foregoimgb@diment. For example, trains,
bicycles, and the like moving along with the pasitinformation sources may be mobile
objects.

[0199] The position information sources are not limitedhe beacons 20 and the
smartphones 25. For example, tablet computeroandtebook computers are available
as position information sources. For example, tede@ apparatuses integrated with
vehicles may be used as position information saurc& he information terminals are not
limited to the smartphone 25, the information pesteg apparatus 34, the information
processing apparatus 41, and the information psiogsapparatus 51. For example,
tablet computers and/or notebook computers ardadgl@ias information terminals.

[0200] One position information source may send a pliyrali types of metadata.

[0201] As metadata, objects other than the hashtag magdxt
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[0202] The information processing apparatus 16 may trgnsmeach position
information source (for example, the smartphone, 2Bpvement history information
(time-series position information) of the positioformation source.

[0203] The information terminals owned by the driverstbé taxies T of a
plurality of taxi companies may send the same nataffor example, #OOTAXI"), and
the information terminals owned by the memberseftaxi companies may send the same
metadata (for example #TAXIKAIIN"). In this manner, the members of thexta
companies can get on the taxies T within a shdrtee. Similarly, the information
terminals owned by the drivers of the buses B piugality of bus companies may send the
same metadata (for examplétCGOBUS"), and the information terminals owned by the
members of the bus companies may send the samedatetafor example,
"#BUSKAIIN").

[0204] The position information source (for example, gmartphone 25) may
include an antenna configured to receive inforrmafrom satellites of a global navigation
satellite system (for example, Galileo) other tt@nGPS.

[0205] The position information source (for example, sineartphone 25) and the
information terminal (for example, the smartphobg ay generate hashtags according to
an operation on character input means thereof.

[0206] In a case where a hashtag is used as metadatppsit®n information
source (for example, the beacon 20) may encrypde(cthe hashtag. In this case, the
position information common management system 1 the information terminal (for
example, the smartphone 25) need to have a funofi@mcoding the encrypted hashtag.
In a case of using an unencrypted hashtag, a dkarstcng constituting the hashtag may
be known to a specified user (for example, an eygdoof the taxi company) and the
character string may be constituted of a large rarmab characters. In this manner, a
person (for example, an employee of a private cowyulfferent from the taxi company)
other than the specified user cannot substantgdlyner position information of mobile

objects with a hashtag as metadata.
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[0207] As means for calculating the estimated distandeeadeacon 20 based on
electric wave information sent from the beacon 20 &ansmitting information relating to
the estimated distance to the information procesapparatus 16, fixed transmission and
reception means may be used. An example of tleel fis|ansmission and reception means
is a security camera which is provided in the aegpmesented by the dynamic map DM and

has a function of transmitting and receiving eleatraves.
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CLAIMS:

1. A position information common management sys(&f) for a mobile object,
the system characterized by comprising
an information processing apparatus (16) confidtoe
receive information including position informati@nd metadata as one set
wirelessly transmitted from a plurality of positiomformation sources (20, 25)
respectively moving along with a plurality of mabibbjects (P1, P2, B, T);
when a request for transmission of the positidarmation constituting one
set with specified metadata is received from aormftion terminal (25, 34, 41, 51),
search for a set including the specified metadatang sets each including the position
information and the metadata received by the in&diom processing apparatus (16);
and
transmit the position information of the set imihg the position
information and the specified metadata searchedth®y information processing
apparatus (16) to the information terminal (25,484,51).

2. The position information common managementesygstl0) according to claim
1, wherein the information processing apparatus) (56 configured to receive
information including the position information, tmeetadata, and ID information for
identifying one of the position information sourc€0, 25) as one set wirelessly
transmitted from each of the position informati@uises (20, 25), and the information
processing apparatus (16) is configured to trangmitposition information and the ID
information as one set to the information termii2&l, 34, 41, 51).

3. The position information common managementesygstl0) according to claim
1 or 2, wherein the metadata includes specific detawirelessly transmittable only
from a specific position information source (20) ig¥h is one of the position
information sources (20, 25) being specified anah-specific metadata wirelessly
transmittable from any one of the position inforibatsources (20, 25).



