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[DESCRIPTION]
[TITLE OF INVENTION]

VEHICULAR INFORMATION PROVISION SYSTEM, VEHICULAR
INFORMATION PROVISION METHOD, AND PROGRAM
[Technical Field]

[0001]

The present invention relates to a vehicular infaron provision system, a
vehicular information provision method, and a pesgrfor providing information to at
least one of the inside and outside of a traveliglgcle.

Priority is claimed on Japanese Patent Applicaon2013-180014, filed
August 30, 2013, the content of which is incorpedaterein by reference.
[Background Art]

[0002]

As an advertisement distribution system for displgyan advertisement on a
display apparatus mounted in a bus, there is aaragement distribution system having
an on-board unit for acquiring current operatiosiponal information and current time
information and providing an advertisement matchivegacquired current operation
positional information and current time informatimside the vehicle (for example, see
Patent Literature 1).

The on-board unit disclosed in Patent Literatuocai update advertisement data
embedded in its own storage unit based on adveréisedata distributed from a server
and display latest advertisement data.

[Citation List]
[Patent Literature]

[0003]
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[Patent Literature 1]
Japanese Unexamined Patent Application, First Paiidin No. 2004-347952
[Summary of Invention]
[Technical Problem]
[0004]

However, because a car navigation function moumeadgeneral vehicle is not
necessary in a circular bus which travels a detegthroute, an on-board unit with a
simple configuration is mounted in many cases. cHipally, an on-board unit mounted
in such a circular bus has functions, for examgleh as a function of specifying a
position of the vehicle based on a signal trangaiftom a satellite, a function of
measuring a speed or vibration of the vehicle basea detection signal of an
acceleration sensor or the like, and does not hduaction of displaying a map image
indicating a current position of the vehicle onigpthy unit in many cases.

Thus, it is difficult to apply a system, in whidmeton-board unit selects an
advertisement matching current traveling positiongdrmation and current time
information and outputs the selected advertiserfient a display apparatus or a speaker

as in the system disclosed in Patent Literatureola bus in which a simple on-board

unit is provided. In order to apply the systenis ihecessary to mount a highly
functional on-board unit for all buses and thera oblem in that significant cost is
required.
[0005]

The present invention provides a vehicular infororaprovision system, a
vehicular information provision method, and a pesgrcapable of (i) reducing a
processing load on an on-board unit and (ii) rapigidating sequentially added

provision information to provide the updated inf@tion to a vehicle.
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[Solution to Problem]
[0006]

According to a first aspect of the present invante vehicular information
provision system for providing information to aa$ one of the inside and outside of a
traveling vehicle, the vehicular information praeis system includes: a server
configured to associate output data outputted fifeenvehicle and event identification
information for identifying a predetermined everpdnding on a position on a map and
hold the associated output data and event ideatiibic information; an on-board unit
which is to be mounted on the vehicle and configuoespecify a vehicle position based
on positioning information acquired by a satelfi@sitioning system and pre-acquired
map information and output the event identificatimiormation correlating with the
specified vehicle position; and an information psoan apparatus which is to be
mounted on the vehicle and configured to acquiesotlitput data correlating with the
event identification information acquired from thie-board unit from the server and
cause the output data to be outputted from an outgt
[0007]

The information provision apparatus may furthetude an output control unit
configured to determine an output mode of the dudjata correlating with the event
identification information acquired from the on-bdanit based on information
indicating at least one of a current vehicle enwinent and a current traveling state.
[0008]

The information provision apparatus may furthefude a congestion situation
determination unit configured to determine a cotigessituation within the vehicle
based on congestion information about a degreergjestion within the vehicle, and the

output control unit of the information provisionggratus may emphasize an output
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mode of the output data when the inside of thealels congested more than an output
mode of the output data when the inside of thealehs not congested based on a
determination result of the congestion situation.

[0009]

The output control unit of the information provisiapparatus may determine
priorities between the output data associated thighplurality of pieces of event
identification information acquired from the on-bdainit based on predetermined
priority information in association with the evedéntification information and
emphasize an output mode of the output data havhgh priority more than an output
mode of the output data having a low priority.

[0010]

The output control unit of the information provisiapparatus may limit an
output of the output data correlating with the @vdantification information having a
lower priority than other event identification imfoation among the event identification
information acquired from the on-board unit baseguoority information predetermined
in association with the event identification infation.

[0011]

The output control unit of the information provisiapparatus may compare an
output condition predetermined in association Wi event identification information
with the current vehicle environment or the curreaveling state and cause the output
data correlating with the remaining event idendifion information obtained by
excluding the event identification information f@hich the current vehicle environment
or the current traveling state does not satisfyotltput condition among the event
identification information acquired from the on-badainit to be outputted from the

output unit.
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[0012]

The output data may include at least one of imagae dnd sound data.
[0013]

According to a second aspect of the present ineené vehicular information
provision method for providing information to atl one of the inside and outside of a
traveling vehicle, the vehicular information praeis method includes: specifying, by an
on-board unit mounted on the vehicle, a vehicletiprsbased on positioning
information acquired by a satellite-positioningteys and pre-acquired map information
and output the event identification informationreteiting with the specified vehicle
position; and acquiring, by an information provis@pparatus mounted on the vehicle,
output data correlating with the event identifioatinformation acquired from the
on-board unit from a server, which associates tliput data outputted from the vehicle
and event identification information for identifgra predetermined event depending on
a position on a map and holds the associated odgtatand event identification
information, and causing the output data to be uttegg from an output unit.

[0014]

According to a third aspect of the present inventeoprogram is for causing a
computer, mounted in a vehicle, for providing imf@tion to at least one of the inside
and outside of a traveling vehicle to execute:acedure of acquiring event
identification information correlating with a vekegposition specified based on
positioning information acquired by a satellite-piosing system and pre-acquired map
information from an on-board unit; and a procechfracquiring output data correlating
with the event identification information acquiredm the on-board unit from a server,
which associates output data outputted from thécleend event identification

information for identifying a predetermined everpdnding on a position on a map and
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holds the associated output data and event ideatidin information, and causing the
output data to be outputted from an output unit.

[Advantageous Effects of Invention]

[0015]

According to the vehicular information provisiorsggm, the vehicular
information provision method, and the program désct above, it is possible to reduce
a processing load on an on-board unit and rapipdate sequentially added provision
information to provide the updated information inedicle.

[Brief Description of Drawings]
[0016]

Fig. 1 is a schematic diagram illustrating an exi@nab a vehicular information
provision system according to an embodiment ofptlesent invention.

Fig. 2 is a block diagram illustrating a configuoatexample of components
included in the vehicular information provision ®m according to an embodiment of
the present invention.

Fig. 3 is a diagram illustrating an example of aard table registered in an
on-board unit according to an embodiment of thagmeinvention.

Fig. 4 is a diagram illustrating an example of atpat data table registered in a
vehicular information provision apparatus accordmg@n embodiment of the present
invention.

Fig. 5 is a flowchatrt illustrating a processingalby a congestion
situation-monitoring server according to an embaitrof the present invention.

Fig. 6 is a flowchart illustrating an example géracessing flow by the
on-board unit according to an embodiment of thagmeinvention.

Fig. 7 is a flowchart illustrating an example géracessing flow by an output
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data management server according to an embodirhém present invention.

Fig. 8 is a flowchart illustrating an example gir@cessing flow by a vehicular
information provision apparatus according to an edinent of the present invention.
[Description of Embodiments]

[0017]

Fig. 1 is a schematic diagram illustrating an exi@nab a vehicular information
provision system according to an embodiment opilesent invention.

As illustrated in Fig. 1, the vehicular informatiprovision system according to
the embodiment of the present invention is a vdardnformation provision system for
providing information to at least one of the insatel outside of a traveling vehicle, and
includes an on-board unit 100, an information psmn apparatus 200, a boarding
detector 300, a disembarkation detector 400, aesimy situation-monitoring server
500, and an output data management server 60Qthe lpresent embodiment, the
on-board unit 100, the information provision appasa200, the boarding detector 300,
and the disembarkation detector 400 are mountéteinehicle and the congestion
situation-monitoring server 500 and the output dadé@magement server 600 are installed
outside the vehicle. Also, the present embodingenot limited thereto, and the
congestion situation-monitoring server 500 andaiput data management server 600
may also be configured to be mounted in the vehicla the present embodiment, the
vehicle is, for example, a circular bus for tramglon site at a university, a factory, or the
like. However, the present embodiment is not kahithereto, and the vehicle may be a
private car, a taxi, a truck, a train, a monomailthe like.

[0018]
In the vehicular information provision system achting to the present

embodiment, event identification information foerdifying a predetermined event
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depending on a position on a map is used commatlyden apparatuses. The event is
to provide at least information determined depegdin the position on the map to the
vehicle. The vehicular information provision syataccording to the present
embodiment is not limited to the information detered depending on the position on
the map, and information determined depending curig@nt vehicle environment (for
example, a current time, a temperature or weath&ptace in which the vehicle travels,
or a congestion situation within the vehicle), arent traveling state (for example, a
traveling speed of the vehicle or an amount ofatibn within the vehicle), or the like
may be provided to the vehicle using the eventtifieation information in addition to
the position on the map.

[0019]

The boarding detector 300 detects the passageginauentrance and outputs
information indicating the number of detectionsn other words, the boarding detector
300 detects persons boarding through the entrartewtputs information indicating the
counted number of passengers on board (hereinaftdrpard passenger count
information).

The disembarkation detector 400 detects the passemegh an exit and outputs
information indicating the number of detectionsn other words, the disembarkation
detector 400 detects persons disembarking thrdughxit and outputs information
indicating the counted number of disembarking pagses (hereinafter, disembarking
passenger count information).

The boarding detector 300 and the disembarkatitecte 400, for example,
transmit the on-board passenger count informatmehte disembarking passenger count
information to the congestion situation-monitorgegver 500 via the information

provision apparatus 200. Also, the present embening not limited thereto, and the
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boarding detector 300 and the disembarkation datd®0 may directly transmit the

on-board passenger count information and the diagkiiy passenger count information
to the congestion situation-monitoring server 5@0tke network.

[0020]
Next, an example of a configuration of componentiuided in the vehicular

information provision system will be described wiefierence to Fig. 2. Fig. 2 is a
block diagram illustrating a configuration exampfecomponents included in the
vehicular information provision system accordinghe present embodiment.

The on-board unit 100 includes a satellite sigaaéption unit 101, a position
detection unit 102, an event determination unit, EO8onnection unit 104, a storage unit
105, a communication unit 106, a traveling statecten sensor 107, and a traveling
state calculation unit 108.

The satellite signal reception unit 101 receivegaal transmitted from a
satellite by a global navigation satellite syst€dNSS) and outputs positioning
information. In other words, the satellite sigredeption unit 101 outputs the
positioning information acquired by a satellite itiogsing system.

The position detection unit 102 specifies a curpasition (hereinafter also
referred to as vehicle position) of the on-board 100 based on the positioning
information outputted from the satellite signaleption unit 101 and pre-acquired map
information. This position detection unit 102 sifies the vehicle position on the map,
for example, using the technology of map matchinigis preferable for the position
detection unit 102 to have detection precisionn@sent to which it is possible to
specify a traveling lane among a plurality of laneshe map.

[0021]

The event determination unit 103 acquires eventtifieation information
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correlating with the vehicle position based onvkRicle position specified by the
position detection unit 102 with reference to tteeage unit 105. When the number of
pieces of event identification information corretgtwith the vehicle position is two or
more, the event determination unit 103 acquiregpturlity of pieces of event
identification information.

The connection unit 104 is connected to the infaimngprovision apparatus 200,
for example, by wire, and outputs the event ideaifon information acquired by the
event determination unit 103 to the informationyismn apparatus 200.

The storage unit 105 includes an event table irckwthie positional information
and the event identification information are assted. The event table will be
described below with reference to Fig. 3. Theaerunit 105 stores a unigque on-board
unit identifier (ID) (on-board unit identificatiomformation) allocated to each on-board
unit.

[0022]

The communication unit 106 is connected to the wiufata management server
600 via the network. This communication unit 186aives information in which the
event identification information and the positiomdgbrmation are associated from the
output data management server 600 and storesdéwed information in the storage
unit 105. The communication unit 106 may be a comication unit configured to
perform short-range communication with a roadsiaié (ot illustrated) provided on the
side of a road on which the vehicle travels. s tlase, the communication unit 106
acquires the event identification information ahd positional information from the
output data management server 600 connected tdeaasea network via the roadside
unit (not illustrated). The on-board unit 100 nma¢ have the communication unit 106

and may be configured not to be connected to theank. In this case, the on-board
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unit 100 acquires the event identification inforioatand the positional information from
the output data management server 600 connectbd teide area network via the
information provision apparatus 200.

The traveling state detection sensor 107, for exenmpcludes an acceleration
sensor, an angular speed sensor, etc. and outfartshation indicating a detected speed,
acceleration, and an angular speed to the travetatg calculation unit 108.

The traveling state calculation unit 108 calculatésaveling speed of the
vehicle and an amount of vibration of the vehicksdd on information indicating the
speed, the acceleration, and the angular speectei@tey the traveling state detection
sensor 107, and outputs a calculation result (hafteir referred to as traveling state
information) to the information provision appara@ via the connection unit 104.
[0023]

The information provision apparatus 200 includesmmunication unit 201, a
congestion information acquisition unit 202, a cestgpn situation determination unit
203, a storage unit 204, a connection unit 20wput control unit 206, a display unit
207, a speaker 208, and a clock unit 209. A condiion including the display unit 207
and the speaker 208 is referred to as an outptit uni

The communication unit 201 is connected to the estign situation-monitoring
server 500 and the output data management serQeri&@he network. This
communication unit 201 outputs the on-board passecgunt information and the
disembarking passenger count information inpuh&odommunication unit 201 by the
connection unit 205 to the congestion situation-eoimg server 500. The
communication unit 201 receives information in wheyvent identification information,
output data, an output condition, priority infornoat, etc. are associated from the output

data management server 600 and stores the redafeechation in the storage unit 204.
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The communication unit 201 receives informationéating a congestion situation
received from the congestion situation-monitoriegver 500 via the network and stores
the received information in the storage unit 20Zhe communication unit 201 receives

weather information indicating weather (cloudynsaior clear) or a temperature of a

place in which the vehicle travels from an extes®aler (not illustrated) via the network

and stores the received weather information irstbheage unit 204. The
communication unit 201 may transmit positional mfiation indicating a vehicle
position input to the communication unit 201 by timeboard unit 100 to the external
server (not illustrated) in order to acquire theather information correlating with the
vehicle position.

[0024]

The congestion information acquisition unit 202w&ces information about a
degree of congestion (hereinafter referred to agestion information) from the
congestion situation-monitoring server 500 and otstphe acquired information to the
congestion situation determination unit 203.

The congestion situation determination unit 20&deines a congestion
situation in the vehicle based on the congestitrmmation input to the congestion
situation determination unit 203 by the congestidarmation acquisition unit 202.

The storage unit 204 includes an output data tabléhich event identification
information, output data, an output condition @xample, an output time condition, a
weather condition, a priority condition, a limitedbration condition, or a limited speed
condition), and priority information are associated he output data table will be
described below with reference to Fig. 4. Theagerunit 204 stores a unique
information provision apparatus ID (information pigion apparatus identification

information) allocated to each information provis&pparatus 200.
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The connection unit 205 is connected to the onaait 100, for example, by
wire, receives an input of event identificationamhation from the on-board unit 100,
and outputs the input event identification inforimatto the output control unit 206.
[0025]

The output control unit 206 determines an outputienaf output data
correlating with the event identification informati acquired from the on-board unit 100
based on information indicating at least one ofitment vehicle environment (for
example, a current time, a temperature or weathemptace in which the vehicle travels,
or a congestion situation within the vehicle) armuerent traveling state (for example, a
traveling speed of the vehicle or an amount ofatibn within the vehicle). The output
mode, for example, includes the number of piecesugdut data displayed on the display
unit 207, screen splitting of a plurality of pieadsoutput data displayed on the display
unit 207, a display timing, a display time, a size¢hickness of text displayed on the
display unit 207, the order in which sound is ot from the speaker 208, an output
timing, an output time, a volume, etc. Specifigathe output control unit 206
determines an output mode such as a mode in whpddrality of images are
superimposed and displayed, a mode in which thelgyof images are continuously
displayed at predetermined time intervals, a madehich the plurality of images are
displayed on the same screen, and a mode in wincplairality of images are displayed
in the same size or different sizes based on irdtion indicating at least one of the
current vehicle environment and the current trangestate.

[0026]

For example, the output control unit 206 determihesoutput mode of the

output data correlating with the event identifioatinformation acquired from the

on-board unit 100 based on the determination regulte congestion situation
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determination unit 203. Specifically, when the hn@mof passengers on board the
vehicle indicated by the input congestion inforroatexceeds a predetermined threshold
value, the congestion situation determination 808 determines that the inside of the
vehicle is congested. On the other hand, whenuhngber of passengers on board the
vehicle indicated by the input congestion inforroatis less than the predetermined
threshold value, the congestion situation deterfignaunit 203 determines that the
inside of the vehicle is not congested. When thrggestion situation determination unit
203 determines that the inside of the vehicle reyested, the output control unit 206
causes the output data to be outputted from theubuhit (the display unit 207 and the
speaker 208) in a predetermined output mode fogested state. The output mode for
the congested state can be arbitrarily set, amaéx@ample, a process of increasing a size
of text within a display image or a process of @aging a volume of sound to be
outputted is set. As an output mode for non-cotegestate, preventing a process of
enlarging the text or increasing the volume ofgbend from being performed is set.
That is, the output control unit 206 emphasizestitput mode of the output data when
the inside of the vehicle is congested more tharotliput mode of the output data when
the inside of the vehicle is not congested.

[0027]

The output mode for times of congestion may belspending on the number of
passengers on board the vehicle. For exampleyralipy of threshold values for the
number of passengers on board the vehicle are¢ 86tand 30. When the number of
passengers on board the vehicle is less than 2@utput mode for the non-congested
state is set as the output mode. When the nunilparssengers on board is greater than
or equal to 20 and less than 30, a mode in whielptbcess of increasing the size of the

text is performed is set as the output mode foctrgested state. When the number of
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persons within the vehicle is greater than or etu8D, a process of increasing the
volume of sound is set to be performed in additthe process of increasing the size of
the text as the output mode for the congested. statkat is, the output control unit 206
strengthens the emphasis of the output mode adutput data depending on an increase
in a degree of congestion within the vehicle.

[0028]

In addition, the output control unit 206 determipesrities between output data
associated with a plurality of pieces of event td@ation information acquired from the
on-board unit 100 based on priority informationcasated with the output data in the
output data table. The output control unit 206 kasizes the output mode of the output
data having a high priority more than the outputimof the output data having a low
priority based on a determination result of a ptyor The output control unit 206 selects
output data having a higher priority than othepotidata based on the determination
result of the priority, excludes output data hawanigwer priority than other output data,
and sets the number of pieces of output data thigeselection to a value less than an
output limit number. The output control unit 2Cflises the selected output data to be
outputted from the display unit 207 or the sped@@8. The output limit number, for
example, is predetermined depending on a screeroihe display unit 207 and is the
maximum number of pieces of output data capableofg simultaneously displayed on
the display unit 207.

This output control unit 206 may determine pri@stwithin the output data
associated with the plurality of pieces of eveenidfication information acquired from
the on-board unit 100 based on the priority infaioraassociated with the event
identification information. This output controlii206 emphasizes the output mode of

the output data associated with the event ideatiba information having the high
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priority more than the output mode of the outpuadessociated with the event
identification information having the low priorityased on the determination result of the
priority.

The output control unit 206 selects event iderdtien information having a
higher priority than other event identificationanfation based on a determination result
of the priority, excludes event identification infioation having a lower priority than
other event identification information, and sets thumber of pieces of event
identification information after the selection te@ue less than an output limit number.
The output control unit 206 causes the output dateelating with the selected event
identification information to be outputted from thisplay unit 207 or the speaker 208.

As described above, the priority may be set in ed¢he event identification
information and the output data. In this casegdigut control unit 206 may determine
priorities between output data associated withptheality of pieces of event
identification information acquired from the on-bdainit 100 based on at least one of
priority information associated with the event itiecation information and priority
information associated with the output data. Witienpriority is determined based on
both the priority information associated with thesiet identification information and the
priority information associated with the outputalathe output control unit 206
prioritizes the priority information associated lwthe event identification information.
For example, when they have the same order, thpubabntrol unit 206 determines that
the priority of the output data associated withgherity of the event identification
information is higher than the priority associatgth the output data.

[0029]
In addition, the output control unit 206 excludesra identification information

which does not satisfy the output condition asgediavith the event identification
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information in the output data table based on tireenit vehicle environment or the
current traveling state among the event identificainformation input from the
on-board unit 100. When the remaining number etgs of event identification
information is greater than or equal to the outpoit number after the event
identification information which does not satishetoutput condition is excluded, the
output control unit 206 selects output data (eveentification information) having a
higher priority than other output data (event id@#tion information) by referring to
the priority information associated with the evelgntification information in the output
data table, excludes output data (event identiioahformation) having a lower priority
than other output data (event identification infation), and sets the number of pieces of
output data (event identification information) aftee selection to a value less than the
output limit number. The output control unit 2Q8uses the selected output data (output
data correlating with the event identification infation) to be outputted from the
display unit 207 or the speaker 208. When the rarrobpieces of output data is
greater than or equal to the output limit numbwe,dutput control unit 206 may change
the maximum number of pieces of output data capafiibeing simultaneously displayed
on the display unit 207 without excluding the odtgata (event identification
information) having a lower priority than the otlertput data (event identification
information). In this case, the output controltl206 may perform a layer display
process by overlapping windows that display outtaid. For example, the output
control unit 206 may display the window of the auttdata having the high priority
overlapping the window of the output data having lthw priority.
[0030]

Specifically, when the output time condition, theather condition, the

congestion condition, etc. are associated witretlent identification information in the
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storage unit 204, the output control unit 206 eaekievent identification information for
which the current vehicle environment does notéatit least one of the output time
condition, the weather condition, and the congastandition from among the plurality
of pieces of event identification information aaea from the on-board unit 100 based
on information indicating the current vehicle eoviment (a current time, weather, a
temperature, or a congestion situation within teleicle).

When the limited vibration condition or the limitedeed condition is associated
with the event identification information in thesige unit 204, the output control unit
206 excludes the event identification informationhich the current traveling speed
does not satisfy the limited speed condition orethent identification information for
which the current vibration amount does not satilséylimited vibration condition from
among the plurality of pieces of event identificatinformation acquired from the
on-board unit 100 based on information indicatimg ¢urrent traveling state (traveling
speed or vibration amount) received from the onrthoait 100.

That is, the output control unit 206 extracts dhky event identification
information matching the output condition (the atitpme condition, the weather
condition, the congestion condition, the limitetration condition, or the limited speed
condition) associated with the event identificatioformation from the plurality of
pieces of event identification information acquifeaim the on-board unit 100.

The output control unit 206 may execute a procésxduding the event
identification information based on the output ctind as described above only when
the number of pieces of event identification infatian acquired from the on-board unit
100 exceeds the output limit number.

[0031]

When the number of pieces of extracted event itieatiion information is
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greater than or equal to a predetermined outptuit tiomber, the output control unit 206
selects a number of pieces of output data withiemge of the output limit number as
output data to be outputted based on priority imfation correlating with the event
identification information. Specifically, when timeimber of pieces of selected event
identification information (for example, 5) excedts output limit number (for example,
2) for the display unit 207, the output controltl206 selects two pieces of output data
associated with event identification informatiorb® preferentially outputted from
among the plurality of pieces of selected evemnttifieation information.

When the number of pieces of extracted event ifieatiion information is
greater than or equal to the predetermined ouimiit humber, the output control unit
206 may limit a display region to be displayed loa display unit 207 based on priority
information correlating with the event identifiaai information.  Specifically, when the
number of pieces of selected event identificatrdormation (for example, 5) exceeds
the output limit number for the display unit 20@r(Example, 2), the output control unit
206 may set a region of output data associatedevigint identification information
having a lower priority than the other event idicdition information among the
plurality of pieces of selected event identificatiaformation to a small region and set a
region of output data associated with event ideatiion information having a higher
priority than the other event identification infaation to a large region.

A process of setting the number of pieces of outiaith to be outputted within a
range of the output limit number is executed basethe priority information only when
the number of pieces of event identification infatian acquired from the on-board unit
100 exceeds the output limit number after a prooésgcluding the event identification
information based on the output condition is exedunh the above-described example,

but the present embodiment is not limited theretéor example, the output control unit
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206 may execute the process of excluding the adentification information based on
the priority information and execute the processeatfing the number of pieces of output
data to be outputted within the range of the ouliput number based on the priority
information without performing a process of exchglthe event identification
information based on the output condition.

[0032]

The output control unit 206 outputs the output dataelating with the selected
event identification information to the display uB07 or the speaker 208.

When the output mode of the output data is detexthbrased on information
indicating at least one of the current vehicle emuinent and the current traveling state,
the output control unit 206 performs a processimg@ss on the output data to be
outputted to the display unit 207 or the speak& @& pending on the determined output
mode.

[0033]

The display unit 207, for example, is a liquid ¢ayslisplay and outputs an
image based on input output data. When the oegmuitol unit 206 inputs the output
data on which a process of enlarging text to bplayed is performed to the display unit
207, for example, as the output mode for the cdedestate, the display unit 207
displays enlarged text having a size larger thaiz@at normal state. The display unit
207 may be mounted inside or on the outside oV étécle.

The speaker 208 outputs sound based on the infuitadata. Also, for
example, when the output control unit 206 inpuesdhtput data on which the process of
increasing a volume is performed to the speakey 0&xample, as the output mode for
the congested state, the speaker 208 outputs dimel s a volume greater than a volume

at normal state. The speaker 208 may be mounsadkeior on the outside of the
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vehicle.

The clock unit 209 measures a current time andutsiipformation indicating
the measured current time to the output contrd! 206.

[0034]

The congestion situation-monitoring server 500udek a communication unit
501, a congestion situation analysis unit 502,astbrage unit 503.

The communication unit 501 receives on-board paggerount information
which is a detection result of the boarding dete8@ and disembarking passenger
count information which is a detection result of tisembarkation detector 400 from the
information provision apparatus 200 via the network

The congestion situation analysis unit 502 calegldhe number of passengers
on board the vehicle based on the on-board passeoget information and the
disembarking passenger count information inpuh&dongestion situation analysis unit
502 by the communication unit 501.

The storage unit 503 stores the previous numbpasgengers on board, for
example, in association with an information prosmsapparatus ID.

[0035]

The output data management server 600 includespan unit 601, a setting unit
602, a storage unit 603, an update unit 604, aswhanunication unit 605.

The input unit 601 receives settings of positianBdrmation, an output
condition, and priority information of each event.

The input unit 601 receives an input of output dataeach event. The output
data is data including at least one of image datbsaund data.

The setting unit 602 registers the positional infation, the output condition,

the priority information, and the output data reeel by the input unit 601 in the storage
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unit 603 in association with the event identifioatinformation.

The storage unit 603 stores information in whiah plsitional information, the
output condition, the priority information, and tbetput data are associated with the
event identification information.

The update unit 604 updates the event table abrtieoard unit 100 at a
predetermined timing. The update unit 604 updatesutput data table of the
information provision apparatus 200 at the predeit®ed timing.

The communication unit 605 is connected to the oarth unit 100 and the
information provision apparatus 200 via the network
[0036]

Next, an example of an event table stored in thage unit 105 of the on-board
unit 100 will be described with reference to Fig. ¥Fig. 3 is a diagram illustrating the
example of the event table according to the preseriodiment.

As illustrated in Fig. 3, the event table accordinghe present embodiment is a
table in which positional information and eventntfcation information are associated.
The associated information is information receifreth the output data management
server 600 by the on-board unit 100. The commuioicainit 106 of the on-board unit
100 associates the received positional informadiwh event identification information
and writes the associated information in the evanie. Also, when the communication
unit 106 is a communication unit for performing ghange communication with the
roadside unit (not illustrated), the on-board U@i0 may receive the positional
information and the event identification informatitsom the roadside unit (not
illustrated). Also, when the on-board unit 100 slaet have the communication unit
106 and is a configuration which is not connectethé network, the information

provision apparatus 200 may receive the positioriatmation associated with the event
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identification information from the output data nagement server 600 and output the
received positional information to the on-boardt @0 via the connection unit 205 at a
predetermined update timing. The predeterminecigpaiming is the timing at which
the information provision apparatus 200 updatetliput data based on information
acquired from the output data management serveras@l) for example, is the time at
which the vehicle starts to travel.

[0037]

Next, an example of an output data table stord@darstorage unit 204 of the
information provision apparatus 200 will be desedhwith reference to Fig. 4. Fig. 4 is
a diagram illustrating an example of the outpuaidable according to the present
embodiment.

As illustrated in Fig. 4, the output data tableaading to the present
embodiment is a table in which event identificatioformation, an output condition (an
output time condition, a weather condition, a ptyocondition, a limited vibration
condition, or limited speed information), outputalaand priority information are
associated. This associated information is infeionareceived from the output data
management server 600 by the information proviajparatus 200. The
communication unit 201 of the information provisiapmparatus 200 associates the
received event identification information, outpondition (output time condition,
weather condition, priority condition, limited vétion condition, or limited speed
information), output data, and priority informatiand writes the associated information
in the output data table.

[0038]
Next, an example of a processing flow by the congesituation-monitoring

server 500 according to the present embodimentoeitiescribed with reference to Fig.
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5. Fig. 5is a flowchart illustrating the examplethe processing flow by the
congestion situation-monitoring server 500 accaydmthe present embodiment.

(Step ST101)

The communication unit 501 receives on-board paggerount information
which is the detection result of the boarding diete800 and disembarking passenger
count information which is the detection resultieé disembarkation detector 400 from
the information provision apparatus 200 via thewoek. The information provision
apparatus 200 associates a unique information gicovapparatus ID allocated to the
information provision apparatus 200 with the onfdgaassenger count information and
the disembarking passenger count information aartbtnits the information provision
apparatus ID associated with the on-board passeogat information and the
disembarking passenger count information.

(Step ST102)

When an input of the on-board passenger countrimdton and the
disembarking passenger count information is reckfk@n the communication unit 501,
the congestion situation analysis unit 502 of thiegestion situation-monitoring server
500 calculates the number of passengers on boankthicle. For example, the
congestion situation analysis unit 502 calculdtesniumber of passengers currently on
board the vehicle (hereinafter referred to as timalver of passengers on board) from a
value obtained by subtracting the number of disekibg passengers from the number
of passengers that have boarded the vehicle. \Wegorevious number of passengers
on board is stored in the storage unit 503, thgestion situation analysis unit 502
calculates the number of passengers on board thefusubtracting the number of
disembarking passengers from the number of pedoiasned by adding the number of

passengers on board to the previous number of pgeyseon board. The congestion
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situation analysis unit 502 writes information ihieh the calculated number of
passengers on board and the information provigiparatus ID are associated to the
storage unit 503 and transmits the informatiorh&ibformation provision apparatus 200
via the communication unit 501.

[0039]
Next, an example of a processing flow by the onqtbamit 100 according to the

present embodiment will be described with referandeig. 6. Fig. 6 is a flowchart
illustrating the example of the processing flowtbg on-board unit 100 according to the
present embodiment.

(Step ST201)

The satellite signal reception unit 101 receivegyaal transmitted from a
satellite and outputs positioning information te fhosition detection unit 102.

(Step ST202)

The position detection unit 102 specifies a vehpdsition of a vehicle equipped
with the on-board unit 100 based on the positiomifigrmation outputted from the
satellite signal reception unit 101 and pre-acquimap information. For example, the
position detection unit 102 specifies that the gkehposition of the vehicle is P1.

(Step ST203)

The event determination unit 103 acquires eventtifieation information
associated with positional information indicatihg tvehicle position P1 specified by the
position detection unit 102 by referring to therage unit 105. The event
determination unit 103 acquires event identificaiioformation 001, 101, 103, 201, and
202 associated with positional information indingtthe vehicle position P1 in an event
table by referring to the storage unit 105.

(Step ST204)
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Next, the traveling state detection sensor 107ctieespeed, acceleration, and
an angular speed and outputs information indicadidgtection result to the traveling
state calculation unit 108.

(Step ST205)

The traveling state calculation unit 108 calculatésaveling speed of the
vehicle and an amount of vibration of the vehichsdd on the information indicating the
speed, the acceleration, and the angular speectedtay the traveling state detection
sensor 107, and outputs traveling state informatibich is a calculated result to the
information provision apparatus 200 via the conioactinit 104.

(Step ST206)

The connection unit 104 outputs the event idemifon information acquired by
the event determination unit 103 and the traveditage information calculated by the
traveling state calculation unit 108 to the infotio@a provision apparatus 200.

[0040]

Next, an example of a processing flow by the outaid management server
600 will be described with reference to Fig. 7. g.Hi is a flowchart illustrating the
example of the processing flow by the output daséaagement server 600 according to
the present embodiment.

(Step ST301)

The input unit 601 receives a setting of an ougaudition or the like for every
event. For example, when the registration fora eeent is indicated and output data
to be outputted is set in association with posélonformation indicating the vehicle
position P1, setting content is received and rexkinformation is outputted to the
setting unit 602.

(Step ST302)



27

When the registration for the new event is indidatia the input unit 601, the
setting unit 602, for example, issues sequential event identification information and
writes information in which the received positiom#brmation indicating the vehicle
position P1 is associated with the issued new adentification information to the

5 storage unit 603. The setting unit 602 writesrdeeived output data to the storage unit
603 in association with the issued new event ifieation information. When the
output time condition, the weather condition, themty condition, the limited vibration
condition, or the limited speed condition is reeeias the output condition in step
ST301, the setting unit 602 writes the receivedddamn to the storage unit 603 in
10 association with the event identification infornoati

In addition, the setting unit 602 receives priorfitformation correlating with the
new event identification information and writes tieeeived priority information to the
storage unit 603 in association with the eventtifieation information.

Further, the setting unit 602 writes the input odigata to the storage unit 603

15 in association with the new event identificatioformation.
[0041]

(Step ST303)

Next, the update unit 604 determines whether tatgthe event table of the
on-board unit 100. For example, when the positiorfarmation correlating with the

20 new event identification information is set in e&pr301 and ST302, when a
predetermined time has elapsed from a previoustayishae, or when information of a
notification that the vehicle starts travelingeseived from the information provision
apparatus 200, the update unit 604 determinesdatahe event table of the on-board
unit 100.

25 (Step ST304)
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When the update unit 604 determines to updatevibiet @éable of the on-board

unit 100, the updated event identification inforimatand positional information are read
from the storage unit 603 and transmitted to théaard unit 100 or the information
provision apparatus 200 via the communication 608.

[0042]

(Step ST305)

Next, the update unit 604 determines whether t@atgthe output data table of
the information provision apparatus 200. For examphen the positional information
correlating with the new event identification infwation is set in steps ST301 and ST302,
when the predetermined time has elapsed from #né@qurs update time, or when the
information of the notification that the vehicleds traveling is received from the
information provision apparatus 200, the updaté¢ 6@4 determines to update the output
data table of the information provision apparatd8.2

(Step ST306)

When the update unit 604 determines to updateutgibdata table of the
information provision apparatus 200, the updatezheidentification information, output
data, output condition, and priority informatiore aead from the storage unit 603 and
transmitted to the information provision appara8 via the communication unit 605.
[0043]

In steps ST304 and ST306, the update unit 604 ey all information stored
in the storage unit 603 as an update target temnérthe read information or may read
only newly updated information as the update tatgé&tansmit the read information. In
the latter case, the update unit 604, for exanmpég, read only information correlating
with the new event identification information setsteps ST301 and ST302 to transmit

the read information or may read only informatianrelating with event identification
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information set after the previous update to trah#me read information.
[0044]

Next, an example of a processing flow by the vdaicimformation provision
apparatus 200 according to the present embodimérierdescribed with reference to
Fig. 8. Fig. 8 is a flowchart illustrating the exple of the processing flow by the
vehicular information provision apparatus 200 adoug to the present embodiment.

(Step ST401)

The connection unit 205 receives an input of evaertification information
from the on-board unit 100 and outputs the evemttification information to the output
control unit 206. The connection unit 205, for mde, acquires a plurality of pieces of
event identification information 001, 101, 103, 2afhd 202 associated with positional
information indicating the vehicle position P1.

[0045]

(Step ST402)

The output control unit 206 determines whethemiln@ber of pieces of event
identification information acquired from the on-lbdanit 100 is greater than or equal to
the output limit number.

(Step ST403)

When it is determined that the number of piecesvent identification
information acquired from the on-board unit 10@rsater than or equal to the output
limit number, the output control unit 206 adjuste humber of pieces of event
identification information to a value less tharegual to the output limit number as will
be described below.

For example, the output control unit 206 excludesneidentification

information which does not match the output cooditiffor example, an output time



10

15

20

25

30

condition, a weather condition, a priority conditj@ limited vibration condition, a
limited speed condition, or the like) set in theépui data table of the storage unit 204
from the event identification information inputttee output control unit 206 by the
connection unit 205.

Here, when information about current weather @magerature is registered in
the storage unit 204, the output control unit 208wees the event identification
information associated with the weather conditidnclr does not correspond to the
information about the current weather or tempeegattom the input event identification
information 001, 101, 103, 201, and 202. For eXangs illustrated in Fig. 4, a
weather condition “rainy” is associated with theeidentification information “101”
and a weather condition “temperature of@®r more” is associated with the event
identification information “103.” In addition, “ebr” as the information about the
current weather and “38” as the information about the current temperatmesassumed
to be stored in the storage unit 204. In this cdmeoutput control unit 206 excludes
the event identification information 101 associatgth the weather condition which
does not correspond to the information about tmeeatiweather or temperature. The
output control unit 206 selects only the event idieation information 001, 103, 201,
and 202. When nothing is set as the weather dondit the output data table (that is,
when the weather condition is not associated vg¢hetvent identification information),
the output control unit 206 does not exclude thenéwdentification information 001, 201,
and 202 with which the weather condition is nobasged.

[0046]

Likewise, the output control unit 206 excludes @vudantification information

associated with the output time condition whichgoet include the current time from

the input event identification information 001, 1@81, and 202 based on the current
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time measured by the clock unit 209. For examgsellustrated in Fig. 4, an output
time condition “6:00 to 12:00 AM” is associated lwithe event identification information
“103,” an output time condition “1:00 to 5:00 P\’ associated with the event
identification information “201,” and an output #Encondition “6:00 to 12:00 AM” is
associated with the event identification informatf@02.” The time measured by the
clock unit 209 is assumed to be 10:00 AM. In tase, the output control unit 206
excludes the event identification information 2@%aciated with the output time
condition which does not include the current tim&he output control unit 206 selects
only the event identification information 001, 1@8d 202. When nothing is set as the
output time condition in the output data table (ikawhen no output time condition is
associated with the event identification informajidhe output control unit 206 does not
exclude the event identification information 00Xtwivhich the output time condition is
not associated.

[0047]

In addition, the output control unit 206 excludesr identification information
associated with priority information which does ootrespond to a priority condition
based on the priority information associated whit évent identification information
acquired from the on-board unit 100 in the out@tadable. For example, a priority
condition “exclusion when there is event identifioa information having a highest
priority” is assumed to be set in the event idédtion information. In this case, the
output control unit 206 excludes the event idecdiion information associated with the
priority condition “exclusion when there is evedéntification information having a
highest priority” when there is event identificatimformation associated with priority
information “highest priority” among a plurality pieces of event identification

information acquired from the on-board unit 100areliess of priorities between a
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plurality of pieces of output data (event identation information) acquired from the
on-board unit 100.

Further, the output control unit 206 excludes eveentification information for
which the traveling state does not correspondedithited vibration condition or the
limited speed condition based on the travelingestabrmation input to the output
control unit 206 by the on-board unit 100. Forrapée, a limited vibration condition
“threshold value 1” is assumed to be set in thenenkentification information.  In this
case, when an amount of vibration indicated bytii#neeling state information acquired
from the on-board unit 100 exceeds the threshdlgevh, the output control unit 206
excludes the event identification information assted with the limited vibration
condition “threshold value 1.” For example, a lieai speed condition “20 km per
hour” is assumed to be set in the event identibcainformation.

In this case, when a traveling speed indicatechbytriaveling state information
acquired from the on-board unit 100 exceeds 20 &nhpur, the output control unit 206
excludes the event identification information assta with the limited speed condition
“20 km per hour.”

When the output control unit 206 determines thatrthimber of pieces of event
identification information acquired from the on-bdanit 100 exceeds the output limit
number as described above, the number of piecegenit identification information can
be set to be less than the output limit numberdmjueling event identification
information which does not correspond to the outmundition.

[0048]

The present embodiment is not limited thereto thatoutput control unit 206

may select event identification information equahumber to the output limit number in

descending order of priority by referring to thepity information associated with the
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output data (event identification information) retoutput data table when it is
determined that the number of pieces of event ifiestion information acquired from
the on-board unit 100 is greater than or equaieéocoutput limit number and set the
number of pieces of event identification informatgfter the selection to a value less
than the output limit number.

The present embodiment is not limited thereto thatoutput control unit 206
may select event identification information equahumber to the output limit number in
descending order of priority by referring to thépty information associated with the
output data (event identification information) retoutput data table when it is
determined that the number of pieces of event ifieation information correlating with
the output condition is greater than or equal eédhtput limit number and set the
number of pieces of event identification informatgfter the selection to a value less
than the output limit number.

In the present embodiment, for example, outputtlmaimber = 2 is assumed to
be determined. Consequently, the output contribl2@6 determines that the number of
pieces of event identification information 001, 188d 202 correlating with the output
condition exceeds the output limit number.

Therefore, the output control unit 206 selects eigentification information
having a highest priority, that is, the event ide@tion information “001” with which
the “highest priority” is associated as the pripitformation, as event identification
information to be prioritized.

Next, the output control unit 206 compares prionitiprmation “priority higher
than that of university advertisement” of the evidentification information “103” with
priority information of the event identificationfarmation “202.” Here, no priority

information is set in the event identification infwation “202,” but the priority
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information “priority higher than that of univergiadvertisement” is set in the event
identification information “103.” Consequentlygtioutput control unit 206 determines
that the event identification information “103” hasigher priority than the event
identification information “202” and is event idéidation information to be prioritized,
and selects the event identification informatio031

Here, a condition to be prioritized is set by limi a target as in “priority higher
than that of university advertisement” as the piydnformation, but the present
embodiment is not limited thereto. Order inforroatindicating a priority or a value
(priority level) indicating a priority degree mag lssociated as the priority information.
[0049]

(Step ST404)

The output control unit 206 selects the event ifieation information acquired
from the on-board unit 100 or the event identifimatnformation which is not excluded
in step ST403 and causes output data correlatitigthe selected event identification
information to be outputted from the output une(display unit 207 or the speaker
208).

[0050]

(Step ST405)

Next, the output control unit 206 determines whe#drmephasized output
according to the priority information is set.

(Step ST406)

When cooperative output depending on priority infation is set, the output
control unit 206 emphasizes the output mode ofutudpta (output data associated with
event identification information) having a highgnity more than the output mode of

output data (output data associated with eventiitisation information) having a low
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priority based on the priority information assoettvith the output data (event
identification information) by referring to the eudable.

For example, the output control unit 206 allocaésrgest region when a
display screen of the display unit 207 is dividetbithree as a display region of output
data correlating with event identification infornaet having a highest priority, that is,
event identification information “001” with whiclné “highest priority” is associated as
the priority information.

Next, the output control unit 206 compares therggionformation “priority
higher than that of university advertisement” o tvent identification information
“103” with the priority information of the eventedtification information “202” and
allocates a second largest region when the diggaen of the display unit 207 is
divided into three as the display region of thepotidata correlating with the event
identification information “103.” The output cootrunit 206 allocates the third largest
region when the display screen of the display @it is divided into three as the display
region of the output data correlating with the evdantification information “202.”
[0051]

(Step ST407)

Next, the congestion situation determination ui determines whether the
inside of the vehicle is currently congested basedongestion information input to the
congestion situation determination unit 203 bydbegestion information acquisition
unit 202. The congestion situation determinatioit 203 may perform a determination
process to determine whether the inside of theclels congested at the timing at which
an input of a command for requesting a determinaticthe congestion information is
received from the output control unit 206. Atraitig at which the information

provision apparatus 200 receives event identifacainformation or a periodic timing,



10

15

20

25

36

the determination process of whether the insidb@fehicle is congested may be
performed.

(Step ST408)

When the congestion situation determination ung @étermines that the inside
of the vehicle is currently congested, the outpuitiol unit 206 performs a process
depending on the output mode for the congested stathe output data acquired in step
ST405. Inthis case, the display unit 207 enlatgesincluded in an image of corporate
advertisement 3 to a size larger than a normalteigésplay the enlarged text and
outputs sound of corporate advertisement 3 atanwelgreater than a normal volume.

On the other hand, when the congestion situatiteraenation unit 203
determines that the inside of the vehicle is culyarot congested, the output control
unit 206 does not perform a process depending@ouktput mode for the congested
state on the output data acquired in step ST405%thi$ case, the display unit 207
displays text included in an image of corporateestisement 3 in the normal size and
the speaker 208 outputs sound of corporate adegeréist 3 at the normal volume.
[0052]

According to the vehicular information provisiorsggm according to the
present embodiment as described above, eventfidatitin information for identifying
a predetermined event depending on a positionroamis commonly used between
apparatuses, so that the on-board unit 100 magnpeidnly a process of finding event
identification information correlating with the @eted positional information and
transmitting the found event identification infortioa to the information provision
apparatus 200. Consequently, it is possible toae@ processing load of the on-board
unit 100 and use the simple on-board unit 100 envehicular information provision

system for outputting information depending on aifp@n on a map from the
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information provision apparatus 200. Accordingpgcause the simple on-board unit
100 which is widely used in circular buses can ®eduyit is possible to suppress cost
when the vehicular information provision systenmglemented.

[0053]

In addition, the information provision apparatu® 20 able to output latest
output data sequentially added to the informati@mvigion apparatus 200 by commonly
employing event identification information for idéging a predetermined event
depending on a position on a map between appasatunskupdating information stored
in the on-board unit 100 and the information prmnsapparatus 200 using information
correlating with the event identification informati added to the output data
management server 600.

[0054]

The vehicular information provision system accogdio the present
embodiment is not limited to the above, but mawjate the following information.

For example, as disclosed in the output data idbstrated in Fig. 4, output
data “bump warning” associated with event idergifien information of a place in which
there is a bump or output data “sharp curve warmusgociated with the event
identification information of a place in which tieeis a sharp curve is outputted from the
information provision apparatus 200, so as to be tbcall a driver’s attention to driving
and call a passenger’s attention. Thereby, theukn information provision system is
able to call the attention of both the driver amel passenger during traveling in a
dangerous place.

In addition, as disclosed in the output data tdhlstrated in Fig. 4, output data
“station pass notification” associated with ther@vdentification information of a place

in which there is a station is outputted from thi®imation provision apparatus 200, so
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that the passenger is notified when a stationssg@  Also, output data “station
approach notification” associated with event idigedtion information of a place before
a place in which there is a station is outputtednfthe information provision apparatus
200, so that both the driver and the passengeraanptified of the fact that they are
approaching the station.

Further, as disclosed in the output data tablstilied in Fig. 4, the limited
vibration condition (threshold values 1 and 2)ha limited speed condition (20 km per
hour) is set in the event identification informatiof a place in which there is a bump or
a sharp curve, so that the output data associatbdive event identification information
may be outputted only when the amount of vibraimaticated by the traveling state
information acquired from the on-board unit 100eeds the threshold values 1 and 2 of
the limited vibration condition or when the travgispeed indicated by the traveling
state information acquired from the on-board ufid #xceeds 20 km per hour in the
limited speed condition.

[0055]

In addition, when the output control unit 206 athute number of pieces of
event identification information in step ST403 af.F8, at least one of a process of
excluding event identification information whichetonot correspond to the output
condition and a process of excluding output datar{einformation) having a low
priority from among output data correlating witiplarality of pieces of event
identification information acquired from the on-bdanit 100 based on priority
information may be executed.

[0056]
Further, when the output control unit 206 determitimat the remaining number

of pieces of event identification information isegter than or equal to the output limit
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number after the event identification informatiohigh does not correspond to the output
condition is excluded, a display region displayedite display unit 207 may be limited.

For example, the output control unit 206 allocaédsrgest region when a
display screen of the display unit 207 is dividetbithree as a display region of output
data correlating with event identification infornaet having a highest priority, that is,
event identification information “001” with which“aighest priority” is associated as the
priority information. Next, the output control 1206 compares the priority
information “priority higher than that of univengiadvertisement” of the event
identification information “103” with the prioritinformation of the event identification
information “202” and allocates a second largegiare when the display screen of the
display unit 207 is divided into three as the digplegion of the output data correlating
with the event identification information “103.” h€& output control unit 206 allocates
the third largest region when the display screethefdisplay unit 207 is divided into
three as the display region of the output dataetating with the event identification
information “202.”

[0057]
A process may be executed by recording a programmfglementing the

functions of the information provision apparatu® 2 a computer-readable recording
medium and causing a computer system to read aaiexthe program recorded on the
recording medium. The “computer system” used eassumed to include an
operating system (OS) and hardware such as peaipthevices. In addition, the
computer system is assumed to include a World Widb (WWW) system having a
homepage-providing environment (or displaying emwmnent). In addition, the
“computer-readable recording medium” refers tocaiagje apparatus including a flexible

disk, a magneto-optical disc, a read only memoi@NR, or a portable medium such as a
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compact disc (CD)-ROM, and a hard disk embeddekddrcomputer system.

Furthermore, the “computer-readable recording nmatlis assumed to include a
medium that holds a program for a constant perfaahe, such as a volatile memory
(random access memory (RAM)) inside a computeesyserving as a server or a client
when the program is transmitted via a network aagcthe Internet or a communication
circuit such as a telephone circuit.

[0058]
In addition, the above-described program may bestrétted from a computer

system storing the program in a storage apparatisedike via a transmission medium
or transmitted to another computer system by tragsson waves in a transmission
medium. Here, the “transmission medium” for trait8ng the program refers to a
medium having a function of transmitting informattjcsuch as a network
(communication network) like the Internet or a conmication circuit (communication
line) like a telephone circuit. In addition, theoae-described program may be a
program for implementing some of the above-desdrfbactions. Further, the
above-described program may be a program, i.@-calted differential file (differential
program), capable of implementing the above-desdrflanction in combination with a
program already recorded on the computer system.

[Industrial Applicability]

[0059]

The present invention relates to a vehicular infaran provision system for
providing information to at least one of the insatel outside of a traveling vehicle, the
vehicular information provision system includingserver configured to associate output
data outputted from the vehicle and event idemtifon information for identifying a

predetermined event depending on a position ongaand hold the associated output
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data and event identification information; an oraabunit which is to be mounted on the
vehicle and configured to specify a vehicle positi@sed on positioning information
acquired by a satellite-positioning system andgugudired map information and output
the event identification information correlatingtivihe specified vehicle position; and
an information provision apparatus which is to beunted on the vehicle and configured
to acquire the output data correlating with thengweentification information acquired
from the on-board unit from the server and causeotliput data to be outputted from an
output unit.

According to the present invention, it is posstioleeduce a processing load on
an on-board unit and rapidly update sequentialdeddprovision information to provide
the updated information in a vehicle.

[Reference Signs List]
[0060]

1 On-board unit

200 Information provision apparatus

300 Boarding detector

400 Disembarkation detector

500 Congestion situation-monitoring server

600 Output data management server

101 Satellite signal reception unit

102 Position detection unit

103 Event determination unit

104 Connection unit

105 Storage unit

106 Communication unit
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107 Traveling state detection sensor

108 Traveling state calculation unit

201 Communication unit

202 Congestion information acquisition unit
203 Congestion situation determination unit
204 Storage unit

205 Connection unit

206 Output control unit

207 Display unit

208 Speaker

209 Clock unit

501 Communication unit

502 Congestion situation analysis unit

503 Storage unit

601 Input unit

602 Setting unit

603 Storage unit

604 Update unit

605 Communication unit
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[CLAIMS]

[Claim 1]

A vehicular information provision system for prowid information to at least
one of the inside and outside of a traveling vehittie vehicular information provision
system comprising:

a server configured to associate output data aefph@itom the vehicle and event
identification information for identifying a predatmined event depending on a position
on a map and hold the associated output data ard mlentification information;

an on-board unit which is to be mounted on thealeland configured to
specify a vehicle position based on positioninginfation acquired by a
satellite-positioning system and pre-acquired nmé@rmation and output the event
identification information correlating with the spied vehicle position; and

an information provision apparatus which is to beunted on the vehicle and
configured to acquire the output data correlatiniy Whe event identification information
acquired from the on-board unit from the server eauase the output data to be outputted
from an output unit.

[Claim 2]

The vehicular information provision system accogdio Claim 1, wherein the
information provision apparatus further includesoatput control unit configured to
determine an output mode of the output data cdmneglavith the event identification
information acquired from the on-board unit basedndormation indicating at least one
of a current vehicle environment and a currentdliag state.

[Claim 3]
The vehicular information provision system accogdin Claim 2,

wherein the information provision apparatus furtinetudes a congestion
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situation determination unit configured to deterenancongestion situation within the
vehicle based on congestion information about aeegf congestion within the vehicle,
and

wherein the output control unit of the informatimmovision apparatus
emphasizes an output mode of the output data wieemside of the vehicle is congested
more than an output mode of the output data whemtide of the vehicle is not
congested based on a determination result of thgestion situation.

[Claim 4]

The vehicular information provision system accogdio Claim 2, wherein the
output control unit of the information provisionggratus determines priorities between
the output data associated with the plurality ecps of event identification information
acquired from the on-board unit based on predetexdhpriority information in
association with the event identification infornoatiand emphasizes an output mode of
the output data having a high priority more tharoatput mode of the output data having
a low priority.

[Claim 5]

The vehicular information provision system accogdin Claim 2, wherein the
output control unit of the information provisionggratus limits an output of the output
data correlating with the event identification infation having a lower priority than
other event identification information among themtvidentification information
acquired from the on-board unit based on prionfgrimation predetermined in
association with the event identification infornoati
[Claim 6]

The vehicular information provision system accogdin Claim 2, wherein the

output control unit of the information provisionggratus compares an output condition
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predetermined in association with the event ideatifon information with the current
vehicle environment or the current traveling statd causes the output data correlating
with the remaining event identification informatiobtained by excluding the event
identification information for which the currenthiele environment or the current
traveling state does not satisfy the output coadiimong the event identification
information acquired from the on-board unit to hgpoitted from the output unit.

[Claim 7]

The vehicular information provision system accogdio Claim 1, wherein the
output data includes at least one of image datssandd data.
[Claim 8]

A vehicular information provision method of prowigi information to at least
one of the inside and outside of a traveling vehittie vehicular information provision
method comprising:

specifying, by an on-board unit mounted on the clehia vehicle position based
on positioning information acquired by a satelfasitioning system and pre-acquired
map information and output the event identificatioiormation correlating with the
specified vehicle position; and

acquiring, by an information provision apparatusumted on the vehicle, output
data correlating with the event identification infation acquired from the on-board unit
from a server, which associates the output datautietd from the vehicle and event
identification information for identifying a predatmined event depending on a position
on a map and holds the associated output datavemd ientification information, and
causing the output data to be outputted from apudutnit.

[Claim 9]

A program for causing a computer, which is mountea traveling vehicle and
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provides information to at least one of the insidd outside of the vehicle, to execute:

a procedure of acquiring event identification imf@tion correlating with a
vehicle position specified based on positioninginfation acquired by a
satellite-positioning system and pre-acquired nmégrmation from an on-board unit;
and

a procedure of acquiring output data correlatingpwhe event identification
information acquired from the on-board unit frorsesver, which associates output data
outputted from the vehicle and event identificatimiormation for identifying a
predetermined event depending on a position ongaand holds the associated output
data and event identification information, and aagishe output data to be outputted

from an output unit.



