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PARKING MANAGEMENT SYSTEM AND PARKING MANAGEMENT
METHOD

Technical Field
[0001]
The present invention relates to a parking managemsgstem and a
parking management method.
This application claims priority based on JP 207&8498 filed in Japan
on March 31, 2016, of which the content is incogted herein by reference.

Background Art
[0002]

Patent Document 1 discloses a technology that tegatentry into and
an exit from a parking lot in Dedicated Short Ra@@Emmunications (DSRC)
and calculates a charge amount on the basis ofi@fiiom an entry time point
to an exit time point.

Citation List
Patent Document
[0003]
Patent Document 1: JP 2013-73339 A

Summary of Invention
Problem to be Solved by the Invention
[0004]

As a parking management method, various methodsdirg one
disclosed in the Patent Document 1 are conceivalrid,preferably the parking
management method can be achieved with simple tsireic

It is an object of the present invention to provadearking management
system and a parking management method that epabkeng management
with simple structure.

Solution to Problem
[0005]

According to a first aspect of the present inventia parking
management system (1) includes a reading devicg, (1@4, 501) configured to
be provided on a boundary of a management area @M\ including parking
spaces (PS) in each of which one vehicle (C) andigaored to read
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identification information for identifying a vehielfrom an identifying body
(CE, CT) mounted on the vehicle that passes thetbaty of the management
area can be parked, a vehicle detection device)(é06figured to detect the
vehicle positioned on each of the parking spaced,aparking management
device (107) configured to acquire the identifioatinformation from the
reading device and acquire a detection result efvtbhicle from the vehicle
detection device. The parking management devickides a parking
determination unit (203) configured to determinattthe vehicle indicated by
the identification information is parked in the garg space when the identical
identification information is not read again duriagpredetermined passing
determination time of which measurement is stafteth a time point at which
the identification information is initially read kiye reading device, and when a
new vehicle is detected in the parking space byv#tacle detection device.

When the identical identification information isa again during the
passing determination time from a time point atavhihe identification
information is initially read by the reading devjaeis determined that, after
entering the management area, the vehicle indichyetthe identification
information exits from the management area withmeihg parked in the
management area. In contrast, the vehicle is dedeict the parking space
during the passing determination time, it is det@ed that the vehicle is
parked in the parking space. Thus, the parking gameent can be achieved
with simple structure.

[0006]

According to a second aspect of the present ine@ntin the parking
management system according to the first aspeetpéitking management
device further includes a charge amount specifying (205) configured to
specify a parking fee of the vehicle determined¢oparked in the parking
space by the parking determination unit on a bake time from a time point at
which the identification information is initiallyead by the reading device to a
time point at which the identification informatios read again.

Consequently, the parking management system acuptdithe second
aspect can charge the vehicle determined to beeparkthe parking space for a
parking fee in accordance with a time from an enimme point to an exit time
point.

[0007]

According to a third aspect of the present invemtithe parking
management system according to the first or se@spect further includes a
secondary reading device (801) configured to bevigied on the boundary of
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the parking area and configured to read the ideatifon information from the
identifying body mounted on the vehicle that entis boundary of the parking
area, and the management area is constituted lyralipy of parking areas
(PA1, PA2) including the parking spaces in eachvbfch one vehicle can be
parked, and the parking management device furthdudes a parking area
specifying unit (901) configured to specify the kiag area including the
parking space in which the vehicle is parked, draais of a reading result of
the identification information of the vehicle det@ned to be parked by the
parking determination unit.

Consequently, the parking management system acuptdithe third
aspect can specify a parking area in which thealelis parked, out of the
management area.

[0008]

According to a fourth aspect of the present invemtiin the parking
management system according to any one of thetbrghird aspects, the
parking management device further includes a nurolteemaining-vehicle
specifying unit (208) configured to specify the nuen of pieces of
identification information that is not read agaiarohg the passing
determination time from a time point the identifiica information is initially
read by the reading device, a number-of-parked-ctetspecifying unit (207)
configured to specify the number of parking spawbsre the vehicle is
detected by the vehicle detection device, and aabality determination unit
(209) configured to determine that an abnormalidgws when the number of
pieces of identification information specified ket
number-of-remaining-vehicle specifying unit has sontinuously correspond
to the number of parking spaces specified by thablmer-of-parked-vehicle
specifying unit during a predetermined abnormadigtermination time or more.

Consequently, the parking management system aacoptdi the fourth
aspect can determine that an abnormality occurswthe vehicle whose
vehicle identification information cannot be reagthe reading device is
parked in the parking space, and when the vehglerked at a place except for
the parking space.

[0009]

According to a fifth aspect of the present inventiin the parking
management system according to any one of thetbr&urth aspects, the
management area includes a plurality of boundaaesd, each of the reading
devices are provided on each of the boundariee®imanagement area, and
when the identical identification information istn@ad by another reading
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device during the passing determination time frotimee point at which the
identical identification information is initiallyerad by one reading device, and
when a vehicle is detected in the parking spacthbyehicle detection device
during the passing determination time, the parldetermination unit
determines that the vehicle indicated by the idergtion information is parked
in the parking space.

Consequently, the parking management system acuptdithe fifth
aspect can appropriately determine the presenadsence of the parking in the
parking space in a management area which a vehiakes an entry from one
boundary and exits from another boundary.

[0010]

According to a sixth aspect of the present invemtio the parking
management system according to any one of thetbr&fth aspects, the
management area is one division of a roadway (&t} the parking space is
part of the division, and the reading device isyided on the boundary on an
upstream side of the division and on the boundary @ownstream side of the
division.

Consequently, the parking management system acoptdi the sixth
aspect can use part of the roadway as an on-giegking place.

[0011]

According to a seventh aspect of the present ineanta parking
management method includes reading identificatrdormation for identifying
a vehicle from an identifying body mounted on tlehicle that enters a
boundary of a management area including parkingespan each of which one
vehicle can be parked, detecting the vehicle tié&tte in each of the parking
spaces, and determining that the vehicle indicatethe identification
information is parked in the parking space whenittentical identification
information is not read again during a predetermdipassing determination
time from a time point at which the identificatiomformation is initially read,
and when a vehicle is detected in the parking splaceng the passing
determination time.

Advantageous Effect of Invention
[0012]
According to at least one of the aspects descrdime, the parking
management can be achieved with simple structure.

Brief Description of Drawings



10

15

20

25

30

35

[0013]

FIG. 1 is a view illustrating the entire configuiat of a parking
management system according to a first embodiment.

FIG. 2 is a schematic block diagram illustrating flunctional
configuration of a parking management device acicayrdo the first
embodiment.

FIG. 3 is a flowchart illustrating a parking deten@tion operation
according to the first embodiment.

FIG. 4 is a flowchart illustrating an abnormalitgtdrmination operation
according to the first embodiment.

FIG. 5 is a view illustrating the entire configuiat of a parking
management system according to a second embodiment.

FIG. 6 is a schematic block diagram illustrating flanctional
configuration of a parking management device acoardo the second
embodiment.

FIG. 7 is a flowchart illustrating a parking detenation operation
according to the second embodiment.

FIG. 8 is a view illustrating the entire configuiat of a parking
management system according to a third embodiment.

FIG. 9 is a schematic block diagram illustrating flanctional
configuration of a parking management device acoardo the third
embodiment.

FIG. 10 is a flowchart illustrating an area noté#tmon operation
according to the third embodiment.

FIG. 11 is a schematic block diagram illustratingamfiguration of a
computer according to at least one embodiment.

Description of Embodiments

[0014]
First Embodiment

Hereinafter, a parking management system accordiregfirst
embodiment will be described in detail with refecerto drawings.
[0015]
Entire Configuration

FIG. 1 is a view illustrating the entire configuiat of the parking
management system according to the first embodimard parking area PA set
in one division of a first lane L1 of a two-way, dwane roadway composed of
the first lane L1 and a second lane L2, a parkirpnagement system 1
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according to the first embodiment is a system foairging a vehicle C parked
on a parking space PS in the parking area PA foar&ing fee. In the present
embodiment, the management area of the parking geanant system 1 is
constituted by one parking area PA, and the managé¢mrea corresponds to
the parking area PA. The parking management sydtawwcording to the first
embodiment permits the parking of the vehicle Qvimich an onboard unit CE
storing a vehicle ID is mounted.

[0016]

Each parking space PS is divided by a division.lifkee division line is
emphasized when the first lane L1 functions as mstoeet parking place. The
emphasis of the division line, for example, is a&st@d by irradiation of light
having directivity with respect to the division &ror by luminescence of a
division line formed with luminous bodies such asedectroluminescence (EL)
luminous body. The first lane L1 functions as dftcaroadway when the first
lane L1 does not function as the on-street parkilage.

[0017]

As illustrated in FIG. 1, the parking managemerdteyn 1 includes a
first antenna 101, a first camera 102, a roadsidplay device 103, a second
antenna 104, a second camera 105, a vehicle detedévice 106, a parking
management device 107, and a center settlemenegsorg device 108.

The first antenna 101, the first camera 102, ardrdadside display
device 103 are installed on a pole provided iniwenity of a boundary
(entry-side boundary) on the upstream side (a s&h in the travel direction;
~— Y direction side in FIG. 1) of the parking areA.Ahe second antenna 104
and the second camera 105 are installed on a poléded in the vicinity of a
boundary (exit-side boundary) on the downstreane ¢afar side in the travel
direction; + Y direction side in FIG. 1) of the jarg area PA. The vehicle
detection device 106 is installed in the centeeaéh of the parking spaces PS
divided in the parking area PA. The parking managetdevice 107 is installed
in a manned booth B provided on the roadside ofpduking area PA. Note that,
in other embodiments, when the manned booth B igopnavided on the
roadside of the parking area PA, the parking mamegd device 107 may be
installed in a roadside area, a roadside structure, remote place |. The center
settlement processing device 108 is installed atrémote place |I.

[0018]

The first antenna 101 performs wireless communaegiwith the
onboard unit CE mounted on the vehicle C passingudh the boundary on the
upstream side of the parking area PA. That is fitfs¢ antenna 101 is installed
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in such a manner that the boundary on the upstgdmof the parking area PA
is included in a communication range R1. The fastenna 101 reads a vehicle
ID that identifies the vehicle C from the onboamituCE. The first antenna 101
is one example of a reading device for reading tidieation information that
identifies the vehicle C from an identifying bodynpoard unit CE) mounted on
the vehicle C that enters the boundary of the mamamqt area. Note that, as the
vehicle ID, one vehicle may have multiple typeddadntification (e.g., an
onboard unit management number and a vehicle nuniturin the present
embodiment, one type of identification (e.g., thoard unit management
number) is focused from among them.

The first camera 102 takes a photograph of theipgrkpaces PS and the
traffic roadway in the parking area PA from the tnpam side of the parking
area PA.

The roadside display device 103 displays informaimdicating
management status as the on-street parking platteedirst lane L1. As an
example of the information indicating the managetrstatus, whether the first
lane L1 functions as the on-street parking place the number of empty
parking spaces PS are included. The roadside digfgaice 103, for example,
can be achieved by Variable Message Sign (VMSherlike.

The second antenna 104 performs wireless commuarcawith the
onboard unit CE mounted on the vehicle C passingudph the boundary on the
downstream side of the parking area PA. That is,sficond antenna 104 is
installed in such a manner that the boundary ondthenstream side of the
parking area PA is included in a communication eR®. The second antenna
104 reads a vehicle ID that identifies the vehiClérom the onboard unit CE.
The second antenna 104 is one example of a reat#inige for reading
identification information that identifies the vele C from the identifying
body (onboard unit CE) mounted on the vehicle Q drders the boundary of
the management area.

The second camera 105 takes a photograph of thengaspaces PS and
the traffic roadway in the parking area PA from ttewnstream side of the
parking area PA.

The vehicle detection device 106 detects the veh@khat exists in the
parking space PS in which the vehicle detectionaet06 itself is provided.
The vehicle detection device 106 is achieved, f@aneple, by an ultrasonic
wave sensor, a magnetic coil (loop coil) and thke.li

The parking management device 107 obtains inforomatiom the first
antenna 101, the second antenna 104, and the eedetéction device 106 and
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performs charging processing for the vehicle C pdrk the parking space PS.
In addition, the parking management device 107 reitees whether an
inappropriate vehicle C is parked in the parkinge®PS. The determination
result is displayed on a display of the parking agament device 107, thereby
notifying a person in charge who is on standbyhi@ imanned booth B of the
determination result. In addition, the parking mgement device 107 displays
images photographed by the first camera 102 andé¢lcend camera 105 on the
display. The person in charge monitors the dumpihgn object onto the
parking spaces PS, the entry of two-wheel vehicdesl the stoppage of the
vehicle C on the second lane L2, by monitoring ithages of the first camera
102 and the second camera 105.

The center settlement processing device 108 peda@imctronic
settlement processing in accordance with a parkeegreceived from the
parking management device 107 via a credit cardpaomg and the like.

[0019]
Functional Configuration

FIG. 2 is a schematic block diagram illustrating flanctional
configuration of the parking management device agiog to the first
embodiment. The parking management device 107 dedwan ID acquisition
unit 201, a detection result acquisition unit 2@Zarking determination unit
203, a remaining list storage unit 204, a chargewm specifying unit 205, a
charge processing unit 206, a number-of-parkedelehspecifying unit 207, a
number-of-remaining-vehicle specifying unit 208, amormality determination
unit 209, an alarm notification unit 210, and a m@@ment setting unit 211.
[0020]

The ID acquisition unit 201 acquires a vehicle Ead by
communication with the onboard unit CE from thesfiantenna 101 and the
second antenna 104.

The detection result acquisition unit 202 acquittess detection result of
the vehicle C from each vehicle detection devicé.Ithe parking
determination unit 203 determines whether the eh@is parked in the
parking space PS on the basis of the vehicle IDuaed by the ID acquisition
unit 201 and the detection result of the vehicleedgon device 106 acquired by
the detection result acquisition unit 202.

The remaining list storage unit 204 stores the ekehiD of the vehicle C
that remains in the parking area PA. Herein, “remrag in the parking area PA”
means a state in which the vehicle C remains inpdmking area PA without
passing the parking area PA. Parking is one formeafaining.
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[0021]

The charge amount specifying unit 205 calculatearking fee for the
vehicle C determined to be parked in the parkinacgpPS by the parking
determination unit 203. For example, the charge amapecifying unit 205
calculates a parking fee by multiplying a speciftede by a unit parking fee
per time. The unit parking fee may be varied inadance with the empty
status of the parking space PS or a time slot.

The charge processing unit 206 conducts commumicatwith the center
settlement processing device 108 and performs hlaeging processing of a
parking fee specified by the charge amount specgyinit 205.

[0022]

The number-of-parked-vehicle specifying unit 20Tcagéates the number
of vehicles C parked in the parking spaces PS erb#dsis of the detection
result of each vehicle detection device 106.

The number-of-remaining-vehicle specifying unit 2€8culates the
number of vehicle IDs (that is, the number of védscaccording to the vehicle
IDs) stored in the remaining list storage unit 204.

When the number of vehicles C specified by the
number-of-parked-vehicle specifying unit 207 does correspond to the
number of vehicle IDs specified by the number-aflegning-vehicle specifying
unit 208 during a preset abnormality determinatiome, the abnormality
determination unit 209 determines that an abnorypalccurs. Note that, as for
“the number of vehicle IDs”, even when a pluralafyvehicle IDs having
different types is detected, one type of vehicleolld of the plurality of vehicle
IDs is focused and handled, and the one type oickehD is counted as one if
the one type of vehicle ID is related to an ideatieehicle. Note that, as the
vehicle IDs, in the case that the plurality of wdkilDs having different types is
provided, all the types of vehicle IDs may be foedi@nd handled, and in this
case, the plural types of vehicle IDs may be codrag one en masse if the
plural types of vehicle IDs are related to an ideaitvehicle.

The alarm notification unit 210 notifies the perdarcharge of the
occurrence of abnormality by displaying an alarmtioa display.

[0023]

The management setting unit 211 receives the inpatsetting as to
whether the first lane L1 functions as the on-dtpsking place. When the
setting for causing the first lane L1 to functionthe on-street parking place is
input, the management setting unit 211 emphasizedivision line and causes
the roadside display device 103 to display thatfiie# lane L1 functions as the
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on-street parking place. In contrast, when theisgttor causing the first lane
L1 not to function as the on-street parking plaxénput, the management
setting unit 211 releases the emphasis of the idiniine and causes the
roadside display device 103 to display that thetfiane L1 does not function as
the on-street parking place. In addition, when dk#ing for causing the first
lane L1 not to function as the on-street parkingcpl is input, the management
setting unit 211 permits the start of executioragiarking determination
operation and an abnormality determination operatiescribed below. In
contrast, when the setting for causing the firsield 1 not to function as the
on-street parking place is input, the managemettingeunit 211 prohibits the
start of execution of the parking determination igpi@n and the abnormality
determination operation described below.

[0024]

Parking Determination Operation by Parking Manageini&evice

Herein, the parking determination operation by plaeking management
device 107 will be described. The parking deterrtioraoperation is an
operation in which the parking management deviceé détermines whether the
vehicle C is parked in the parking space PS antbpms the charging
processing for the vehicle C parked in the parlkspgce PS.

[0025]

FIG. 3 is a flowchart illustrating the parking detenation operation
according to the first embodiment.

The parking management device 107 starts the pgrta@termination
operation illustrated in FIG. 3 when the ID acqgtia unit 201 acquires the
vehicle ID from the first antenna 101. The parkdetermination operation is
simultaneously executed for each of vehicle IDgrbg the first antenna 101.
That is, in the case where the parking managemewvitd 107 have already
been executing the parking determination operatiora first vehicle 1D, when
the first antenna 101 reads a second vehicle 1B ptrking management device
107 simultaneously executes the parking determomadiperation for the first
vehicle ID and the parking determination operationthe second vehicle ID.
[0026]

The ID acquisition unit 201 of the parking manageingevice 107
acquires the vehicle ID from the first antenna 18fep S301). Subsequently,
the parking determination unit 203 starts the meament of an elapsed time
from a time point when the ID acquisition unit 284s acquired the vehicle ID
(Step S302). Subsequently, the parking determinatinit 203 determines
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whether the measured elapsed time exceeds a passing determination time
(e.qg., five minutes) (Step S303).
[0027]

When the elapsed time from a time point when theadquisition unit
201 has acquired the vehicle ID does not exceeg#ssing determination time
(Step S303, No), the parking determination unit 2@8rmines whether the ID
acquisition unit 201 acquires an identical vehikiefrom the second antenna
104 (Step S304). That is, the parking determinatinit 203 determines
whether the identical vehicle ID is read again bg second antenna 104 during
the passing determination time from a time poinewthe first antenna 101 has
read the vehicle ID. When the ID acquisition urdtlzhas acquired the identical
vehicle ID from the second antenna 104 during tagspng determination time
(Step S304, YES), the parking management devicefibdghes the parking
determination operation without performing the adiag processing. This is
because the vehicle C has passed the parking &reatffout being parked in
the parking area PA.

[0028]

In contrast, when the ID acquisition unit 201 does acquire the
identical vehicle ID from the second antenna 10#1§SS304, NO), the parking
determination unit 203 determines whether a newolelC is detected in the
parking space PS on the basis of the detectioritrasquired by the detection
result acquisition unit 202 (Step S305). Specifigaivhen the previous
detection results indicate the absence of a vehanid the present detection
results indicate the presence of a vehicle in anthe plurality of vehicle
detection devices 106, the parking determinatioih 203 determines that a new
vehicle C is detected in the parking space PS. Whaaw vehicle C is not
detected in the parking space PS (Step S305, N@)parking management
device 107 returns to the processing in Step S3@Bdetermines whether the
passing determination time has passed again.

[0029]

In contrast, when a new vehicle C is detected enghrking space PS
(Step S305, YES), the parking determination uni® 2@termines that the
vehicle C indicated by the vehicle ID acquired &8@5S301 is parked in the
parking space PS. The parking determination un® @8sociates the vehicle ID
with the time point at which the vehicle ID is relay the first antenna 101 and
adds the vehicle ID and the time point to the renmaj list storage unit 204
(Step S306).

[0030]
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Subsequently, the charge amount specifying unit @grmines whether
the ID acquisition unit 201 acquires a vehicle H2itical to that of Step S301
from the second antenna 104 (Step S307). WhenDhectuisition unit 201
does not acquire the identical vehicle ID from #ezond antenna 104 (Step
S307, NO), the charge amount specifying unit 2Q&eeds the determination of
Step S307 until the identical vehicle ID is acqdirén contrast, when the 1D
acquisition unit 201 acquires the identical vehiiefrom the second antenna
104 (Step S307, YES), the charge amount specifyimy 205 specifies a time
ranging from a read time point at which the vehikdeis read by the first
antenna 101, the read time being stored in the iin@list storage unit 204 in
association with the vehicle ID, to a read timempait which the vehicle ID is
read by the second antenna 104. The charge ampeanifging unit 205
calculates a parking fee on the basis of the sptiime (Step S308).
Subsequently, the charge processing unit 206 casdi@mmmunications with the
center settlement processing device 108 and pesdh® charging processing
on the basis of a parking fee calculated by thegdamount specifying unit
205 (Step S309). Then, the charge amount specifyimg205 deletes the
vehicle ID acquired at Step S301 from the remaidiagstorage unit 204 (Step
S310) and finishes the parking determination openat
[0031]

In contrast, at Step S303, when the elapsed timm fa time point when
the ID acquisition unit 201 has acquired the vehid exceeds the passing
determination time (Step S303, YES), the alarmfroztion unit 210 notifies
the person in charge of an alarm (Step S311). ®’hahe alarm notification unit
210 notifies an alarm in the case where the veHlaentical to that of Step
S301 is not read by the second antenna 104, amivavahicle C is not detected
in the parking space PS within the passing deteatiom time. This is because
the vehicle C remains in the parking area PA withoeing parked in the
parking space PS. The example of a state in whiehvehicle C remains in the
parking area PA without being parked in the parkspgce PS includes a state in
which the vehicle C is parked at a place exceptlierparking space PS, a state
in which the vehicle C keeps travelling in the patkarea PA due to a lack of
the parking space PS for use, and the like. Inctds®e that the vehicle C is
parked at a place except for the parking spaceli®8e is a possibility that the
passage of other vehicles C is impeded by the afergioned vehicle C. In
contrast, in the case that the vehicle C keep<tlag in the parking area PA, it
is necessary for the person in charge to receivexgtanation of the situation
from a driver of the vehicle C.
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[0032]

When the alarm is notified, the person in chargefis the images of
the first camera 102 and the second camera 103%agisg on the display of the
parking management device 107, proceeds to themmeeea PA, and makes
contact with the driver of the corresponding vegi€l.

[0033]
Abnormality Determination Operation by Parking Mgeaent Device

Herein, the abnormality determination operationtihg parking
management device 107 will be described. The ababtyndetermination
operation is an operation in which the parking nggamaent device 107 detects
an abnormal state such as a state in which an ogpiate vehicle C is parked
in the parking space PS and a state in which aclel@ is parked at a place
except for the parking space PS, and notifies amal
[0034]

FIG. 4 is a flowchart illustrating the abnormaldgtermination operation
according to the first embodiment.

The parking management device 107 starts the abaddym
determination operation illustrated in FIG. 4 ircardance with a preset
execution cycle of the abnormality determinatioreigiion. When the parking
management device 107 starts the abnormality detetmon operation, the
abnormality determination unit 209 starts the measient of an elapsed time
from a time point when the abnormality determinataperation is stared (Step
S401). The number-of-remaining-vehicle specifyimgt 208 calculates the
number of vehicle IDs stored in the remaining §strage unit 204 (Step S402).
In addition, the number-of-parked-vehicle specifyumnit 207 calculates the
number of vehicles C parked in the parking spacg®® the basis of the
detection result of each vehicle detection devi@6 (Step S403). Specifically,
the number-of-parked-vehicle specifying unit 20Tcaéates the number of
vehicles whose presences are indicated by the tietexesults of the plurality
of vehicle detection devices 106 as the numberaoked vehicles C.

[0035]

Subsequently, the abnormality determination un@ g@termines
whether the number of vehicle IDs calculated by the
number-of-remaining-vehicle specifying unit 208 aponds to the number of
vehicles C calculated by the number-of-parked-viehgpecifying unit 207
(Step S404). When the number of vehicle IDs dodscoorespond to the
number of vehicles C (Step S404, NO), the abnornyaetermination unit 209
determines whether an elapsed time from the stag point of the abnormality
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determination operation exceeds a preset abnoryndditermination time (e.qg.,
five minutes) (Step S405). In the case where taps#d time from the start time
point of the abnormality determination operatioregdamot exceed the
abnormality determination time (Step S405, NO), plaeking management
device 107 returns to the processing at Step S#&d4campares the number of
vehicle IDs with the number of vehicles C againctmtrast, in the case where
the elapsed time from the start time point of tbe@mality determination
operation exceeds the abnormality determinatiore timhile the number of
vehicle IDs does not correspond to the number dificles C (Step S405, YES),
the abnormality determination unit 209 determineat tan abnormality occurs.
Then, the alarm notification unit 210 notifies therson in charge of an alarm
(Step S406).

[0036]

A state in which the number of vehicle IDs storadhe remaining list
storage unit 204 does not correspond to the nurabeehicles C in the parking
spaces PS is either a state in which the numbeebicle IDs is greater than the
number of vehicles C or a state in which the nundferehicle IDs is less than
the number of vehicles C.

The state in which the number of vehicle IDs isajee than the number
of vehicles C is a state in which there are theicles C remaining in the
parking area PA without being parked in the parkspgces PS. In this case, as
described above, there is a possibility that thespge of other vehicles C is
impeded by the aforementioned vehicle C.

In contrast, the state in which the number of v&hiDs is less than the
number of vehicles C is a state in which the vehi€lnot including the onboard
unit CE is parked in the parking space PS. In taise, the settlement
processing cannot be performed by the center se¢thé processing device 108,
and a charge amount based on the read time poititeofehicle ID cannot be
calculated, so that there is a possibility thataekphng fee cannot be collected
from the vehicle C. Note that the parking managensgstem 1 according to
the present embodiment permits parking only thealehC including the
onboard unit CE in the parking space PS. Thathis,vehicle C parked in the
parking space PS without including the onboard @ttis an illegitimate
parking vehicle.

[0037]

When the alarm is notified, the person in chargefies the images of

the first camera 102 and the second camera 10%agisp on the display of the
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parking management device 107, proceeds to themmpeeea PA, and makes
contact with the driver of the corresponding veai€l.

[0038]

Operational Effects

Thus, according to the present embodiment, whenddetical vehicle
ID (ID according to the identical vehicle) is n&ad again during the passing
determination time from a time point at which thiemtical vehicle ID is
initially read, and a new vehicle C is detectedha parking space PS during
the passing determination time, the parking managgmystem 1 determines
that the vehicle C indicated by the vehicle ID &lped in the parking space PS.
Consequently, the parking management system 1 etarrdine whether the
vehicle C that enters the parking area PA is paikeah appropriate parking
space PS.

Incidentally, parking spaces are defined in advanca typical parking
lot. In this parking lot, the vehicle C is requirgdlbe parked to stay in a parking
space. This is because there is a possibility tth@tpassage of other vehicles is
impeded by the vehicle C parked at a place excapafdefined parking space.
As is the case with the technology disclosed ireRaDocument 1 above, when
only the entry into and exit from the parking loeanonitored, whether a
vehicle is parked in a defined parking space catweotecognized. In contrast,
the parking management system 1 according to theegmt embodiment can
determine whether the vehicle C is parked in arreyppate parking space PS.
[0039]

In addition, according to the present embodimemd, garking
management system 1 specifies a parking fee fovéinécle C that is
determined to be parked in the parking space P®emasis of a time ranging
from a time point at which the vehicle ID is inifiaread to a time point at
which the identical vehicle ID is read again (thexntime once again).
Consequently, the parking management system 1 learge the vehicle C
determined to be parked in the parking space P& foarking fee in accordance
with a time from an entry time point to an exit grpoint of the parking area
PA.

[0040]

Further, according to the present embodiment, dr&ipg management
system 1 determines that an abnormality occurs vihemumber of vehicle IDs
that are not read again during the passing detexti@n time from a time point
at which the vehicle ID is initially read is diffent from the number of parking
spaces PS in which the vehicle C is detected iratireormality determination
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time or more. Consequently, the parking manageragsttem 1 can determine
that an abnormality occurs when the vehicle C whestgcle ID cannot be read
is parked in the parking space PS, and when theckel is parked at a place
except for the parking space PS.

[0041]

Further, according to the present embodiment, d#r&ipg area PA is one
division of a roadway, and the parking space Pfais of the division, and the
first antenna 101 is provided on the boundary anupstream side of the
division, and the second antenna 104 is providetherboundary on the
downstream side of the division. Consequently,gheking management system
1 can use part of the roadway as an on-street pauidiace.

[0042]
Modified Example

Note that the parking management system 1 accordiniige present
embodiment charges the vehicle C for a parkingifegccordance with a time
from an entry time point to an exit time point detparking area PA, but is not
limited to this. For example, the parking managetsystem 1 according to the
other embodiments may charge a uniform parkingifiespective of a parking
time.

[0043]

In addition, the parking management system 1 adngrtb the present
embodiment determines the presence or absence abraarmality on the basis
of the number of vehicle IDs stored in the remagniist storage unit 204 and
the number of vehicles C detected by the vehickeaén device 106, but is
not limited to this. For example, in other embodits the occurrence of an
abnormality may be specified by monitoring the ireagf the first camera 102
and the second camera 105 by a person in chardgbeatimes.

[0044]

Further, the parking management system 1 accoraiirige present
embodiment permits parking the vehicle C in whichomboard unit CE is
mounted, but is not limited to this. For examplee parking management
system 1 according to the other embodiments mamigrarking only the
vehicle C indicated by a vehicle ID registeredhe parking management
device 107 in advance. When a vehicle ID read leyfitst antenna 101 does not
correspond to a vehicle ID registered in advanke,garking management
device 107 proceeds to the processing at Step 88dIotifies the person in
charge of an alarm. A user can make applicatioruB® of the parking area PA
with the onboard unit CE.
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[0045]

Further, the parking management system 1 accorahirige present
embodiment monitors the roadway with the first caan®02 and the second
camera 105, but is not limited to this. For exampihe parking management
system 1 according to the other embodiments maludeca Pan Tilt Zoom
(PTZ) camera in addition to the first camera 108 #re second camera 105.
The angle of view of the PTZ camera is preset twhgaarking frame in
advance, and when the parking determination undt @Xermines that vehicle C
is parked in the parking space PS, and when theramadity determination unit
209 determines that an abnormality occurs, the Pdiera puts the vehicle C
into focus and collates a number plate, a typehefwtehicle, and a color of the
vehicle. In addition, the parking management systeatcording to the other
embodiments is not required to include at least @nihe first camera 102 and
the second camera 105. In addition, the parkingagament device 107 may
detect the vehicle C that has remained for a cedaiount of time or more at a
place except for the parking space PS with imagegssing of the first camera
102, the second camera 105, or the PTZ camerap@tieng management
device 107 notifies the person in charge of theai@img of the vehicle C. Thus,
the parking management device 107 can detect thaireng of the vehicle C
that does not include the onboard unit CE.

[0046]

In addition, in the parking management system Jetiog to the present
embodiment, the person in charge is stationedhalltimes in the manned booth
B, but not limited to this. In the other embodim&nivhen the person in charge
is not stationed all the times in the manned bdtlthe alarm of the alarm
notification unit 210 is notified to a communicatiterminal that the person in
charge carries. In addition, in the case whereptrson in charge makes the
rounds of a plurality of management areas, wheatarormality occurs, the
alarm may be notified in the order of proximity thie present position of the
person in charge or in the order of the degreeeoisisness.

[0047]
Second Embodiment

Hereinafter, a parking management system accoriiregsecond
embodiment will be described in detail with refecerto drawings. The parking
management system 1 according to the first embowlinsea system for
managing the parking area PA provided on the rogdefaone-way travel
direction. In contrast, the parking managementesysi according to the
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second embodiment is a system for managing theipgudrea PA in which only
one gateway is provided.

[0048]

Entire Configuration

FIG. 5 is a view illustrating the entire configuiat of the parking
management system according to the second embodtlitmea parking area PA
provided off a roadway, the parking managementeyst according to the
second embodiment is a system for charging a vetlGcparked on a parking
space PS in the parking area PA for a parking lie¢he present embodiment,
the management area of the parking managementnsykie constituted by one
parking area PA, and the management area corresportie parking area PA.
Each parking space PS is divided by a division.lifkee parking management
system 1 according to the second embodiment penaitking the vehicle C in
which a Radio Frequency Identifier (RFID) tag CT &toring a user ID is
provided. The RFID tag CT is a tag transferredesrtron the basis of a contract
with a manager of the parking management system 1.

[0049]

As illustrated in FIG. 5, the parking managemerdteyn 1 includes an
RFID antenna 501, a camera 502, a vehicle deteckemice 106, and a parking
management device 107.

The RFID antenna 501 and the camera 502 are ipstalh a pole
provided in the vicinity of the boundary of a gatwof the parking area PA.
The vehicle detection device 106 is installed ie tdenter of each of the parking
spaces PS divided in the parking area PA.

[0050]

The RFID antenna 501 performs wireless communioatiwith the RFID
tag CT provided in the vehicle C that makes entitp ior exits from the parking
area PA. That is, the RFID antenna 501 is instaitkesuch a manner that the
boundary on the gateway of the parking area PAd¢tuded in a communication
range R3. Note that the RFID tag CT is a read-al@yice and cannot write
information from the RFID antenna 501. The RFIDeamta 501 reads a user ID
from the RFID tag CT. The RFID antenna 501 is oraneple of a reading
device for reading identification information thdentifies the vehicle C from
an identifying body (RFID tag CT) mounted on théhiode C that enters the
boundary of the management area. The camera 5@2 t@lphotograph of the
parking spaces PS in the parking area PA.

The vehicle detection device 106 detects the veh@khat exists in the
parking space PS in which the vehicle detectionad®et06 itself is provided.
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[0051]

The parking management device 107 acquires infaomdtom the
RFID antenna 501 and the vehicle detection devid® dnd performs charging
processing for the vehicle C parked in the parlspgce PS.

In addition, the parking management device 107 reitees whether an
inappropriate vehicle C is parked in the parkingemPS. The determination
result is displayed on a communication terminat tih@ manager of the parking
management system 1 carries. In addition, the pgrknanagement device 107
causes the communication terminal to display thages photographed by the
camera 502 in response to the request of the manage
[0052]

Functional Configuration

FIG. 6 is a schematic block diagram illustrating flanctional
configuration of the parking management device atiog to the second
embodiment. The parking management device 107 dowgto the second
embodiment further includes an entry list storagé 601 and a charge method
storage unit 602, in addition to the configuratmthe first embodiment.

The entry list storage unit 601 stores the useofbhe vehicle C that
enters the parking area PA and is not determindzetocemaining.

The charge method storage unit 602 associatesrdDder identifying a
user who signs a parking contract with a chargireghmad for the user and stores
the user ID and the charging method. The exampla®itharging method
includes a credit card number (credit card paymemt)iank account number
(deduction from a bank account), and an addredsvedg of a bill for bank
transfer).

[0053]

In addition, in the parking management device 16doading to the
second embodiment, the operations of the ID actjarsunit 201, the parking
determination unit 203, and the charge processitiga06 are different from
those of the first embodiment.

The ID acquisition unit 201 acquires a user ID régccommunication
with the RFID tag CT from the RFID antenna 501.

The parking determination unit 203 determines whethe vehicle C is
parked in the parking space PS on the basis otisiee ID acquired by the ID
acquisition unit 201 and the detection result &f Wiehicle detection device 106
acquired by the detection result acquisition uig 2
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The charge processing unit 206 performs the chgrgnocessing of a
parking fee specified by the charge amount speegyinit 205 in accordance
with the charge method stored in the charge me#ftothge unit 602.

[0054]
Parking Determination Operation by Parking Managehizevice

Herein, the parking determination operation by plaeking management
device 107 will be described.

FIG. 7 is a flowchart illustrating the parking datenation operation
according to the second embodiment.

The parking management device 107 executes thamadetermination
operation illustrated in FIG. 7 in accordance watpreset execution cycle of the
parking determination operation.

When the parking management device 107 starts dhleinpy
determination operation, the parking determinauait 203 determines whether
the ID acquisition unit 201 acquires a user ID frdre RFID antenna 501 (Step
S701). When the ID acquisition unit 201 acquires tiser ID (Step S701, YES),
the parking determination unit 203 determines whethe user ID has been
already stored in the remaining list storage ui4 2Step S702). When the
acquired user ID is not stored in the remaining siwrage unit 204 (Step S702,
NO), the parking determination unit 203 determimdsether the user ID has
been already stored in the entry list storage 6ait (Step S703). That is, the
parking determination unit 203 determines whetler acquired user ID is read
for the first time or read again on the basis & tetermination at Steps S702
and S703.

When the acquired user ID is not stored in anyhef temaining list
storage unit 204 and the entry list storage unit @ep S703, NO), the parking
determination unit 203 associates the user ID withme point at which the user
ID is read and stores the user ID and the time tpioinhe entry list storage unit
601 (Step S704).

[0055]

Subsequently, the parking determination unit 20&drines whether a
new vehicle C is detected in the parking space R &e basis of the detection
result acquired by the detection result acquisitioit 202 (Step S705). When a
new vehicle C is detected in the parking space®R&pS705, YES), the parking
determination unit 203 determines whether the liBes stored in the entry list
storage unit 601 (Step S706). As described abdweentry list storage unit 601
stores the user ID of the vehicle C that enterspiduking area PA and is not
remaining, so that when a new vehicle C is deteatetie parking space PS in
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the case that the user ID is stored in the enstydiorage unit 601, the parking
determination unit 203 determines that the veh@lecluding the user ID is
parked in the parking space PS. When a new veldldedetected in the parking
space PS, and the user ID is stored in the ergtystorage unit 601 (Step S706,
YES), the parking determination unit 203 transfeérs user ID associated with
the oldest read time point, out of the user IDgextian the entry list storage unit
601, to the remaining list storage unit 204 (St&P78. Herein, “transferring the
user ID” from the entry list storage unit 601 te@tremaining list storage unit
204 means that the combination of the read timatpand the user ID stored in
the entry list storage unit 601 is deleted, anddbmbination is stored in the
remaining list storage unit 204.

[0056]

In contrast, when a new vehicle C is not detectethe parking space PS
(Step S705, NO), when the user ID is not storethaentry list storage unit 601
(Step S706, NO), or when the user ID is transfetcethe remaining list storage
unit 204, the parking determination unit 203 deteves whether the user ID
associated with a read time point before the pasdatermination time or more
from the present time point exists in the entry $rage unit 601 (Step S708).
When the user ID associated with a read time po&iore the passing
determination time or more from the present timenpexists in the entry list
storage unit 601 (Step S708, YES), the alarm nztion unit 210 notifies the
manager of an alarm (Step S709). That is, the alaotification unit 210
notifies an alarm in the case where the identiedliele ID is not read again,
and a new vehicle C is not detected in the parkipgce PS within the passing
determination time from the time point at which tREID antenna 501 reads the
user ID for the first time. This is because theieehC remains in the parking
area PA without being parked in the parking spase $ubsequently, the
parking determination unit 203 deletes the usefrtin the entry list storage
unit 601 (Step S710).

When the user ID associated with a read time po&iore the passing
determination time or more from the present timenpdoes not exist in the
entry list storage unit 601 (Step S708, NO), or whige user ID is deleted from
the entry list storage unit 601 at Step S710, thkkimg management device 107
finishes the parking determination operation.

[0057]

In contrast, at Step S702, when the user ID acquateStep S701 is
stored in the remaining list storage unit 204 (S$192, YES), the charge
amount specifying unit 205 specifies a time frora tikad time point associated
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with the user ID and stored in the remaining listrage unit 204 to the read
time point of the user ID acquired at Step S701e Tharge amount specifying
unit 205 calculates a parking fee on the basidhefdpecified time (Step S711).
Subsequently, the charge processing unit 206 raadsrge method associated
with the user ID from the charge method storage 662 and performs the
charging processing of a parking fee calculatedhgycharge amount specifying
unit 205 in accordance with the charge method (S@p2). Then, the charge
amount specifying unit 205 deletes the vehicle dgwred at Step S701 from
the remaining list storage unit 204 (Step S713) prateeds to the processing
at Step S705.

[0058]

In addition, at Step S703, when the user ID acquaeStep S701 is
stored in the entry list storage unit 601 (Step FNES), the parking
determination unit 203 deletes the user ID fromehé&ry list storage unit 601
(Step S714) and proceeds to the processing atstep.

[0059]
Abnormality Determination Operation by Parking Mgeaent Device

The abnormality determination operation accordimghte second
embodiment is similar to that of the first embodmhe
[0060]

Operational Effects

Thus, according to the present embodiment, wherp#ssing
determination time has not passed from a time patnwhich the user ID is read
for the first time, the parking management systestates the user ID in the
entry list storage unit 601. At Step S710 describbdve, in the case where the
passing determination time has passed from a tionet @t which the user ID is
read for the first time while a new vehicle C is mwetected in the parking space
PS, the user ID is deleted from the entry list at@r unit 601. Further, at Step
S714 described above, in the case where the usex i@ad again before the
passing determination time passes from a time patinthich the user ID is read
for the first time, the user ID is deleted from thwtry list storage unit 601.
Then, at Step S707 described above, in the caseevehaew vehicle C is
detected in the parking space PS during the pasitgrmination time passes
from a time point at which the user ID is read floe first time, the user ID is
transferred from the entry list storage unit 60the remaining list storage unit
204.

Consequently, it can be determined whether theclelC that enters the
parking area PA is parked in an appropriate parlspace PS even when the
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travel direction of vehicle C on the boundary oé fharking area PA is not one
way.

[0061]

Modified Example

Note that the parking area PA according to the gmegmbodiment is
provided off a roadway and includes only one gatgvibait not limited to this.
For example, the parking area PA according to tireroembodiments may
include a division having a branch in the roadwgt is, three boundaries or
more may be provided in the parking area PA. Is ttase, it can be determined
whether the vehicle C that enters the parking &#&#& parked in an appropriate
parking space PS by the parking determination dpmraaccording to the
present embodiment by providing an antenna inclg@drcommunication range
on each boundary. In addition, the parking area®¢ording to the other
embodiments may be provided on one division oftthe-way, two-lane
roadway.

In addition, the parking management system 1 adngrtb the present
embodiment includes the RFID antenna 501, but tsinated to this. For
example, the parking management system 1 accotditige other embodiments
may include an antenna for DSRC communication areBloth (registered
trademark) Low Energy (BLE) in place of the RFIDt@mna 501. That is, the
communication method between the parking managesysiem 1 and the
vehicle C is not limited to the RFID.

[0062]
Third Embodiment

Hereinafter, the parking management system accgrttira third
embodiment will be described in detail with refecerto drawings. FIG. 8 is a
view illustrating the entire configuration of thanking management system
according to the third embodiment. In the first asetond embodiments, the
management area of the parking management systsrodinstituted by one
parking area PA, and the management area corresporitie parking area PA.
In contrast, as illustrated in FIG. 8, in the thethbodiment, a management area
MA of the parking management system 1 is constdutg two parking areas
PA. Specifically, the management area MA is con$tid by a first parking area
PAL1 that is an upstream-side parking area and angeparking area PA2 that is
a downstream-side parking area.

[0063]
Entire Configuration
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The parking management system 1 according to tind émbodiment
further includes a third antenna 801, in additiortte configuration of the first
embodiment.

The third antenna 801 is installed on a pole pretith the vicinity of
the boundary between the first parking area PAltaedsecond parking area
PA2. The third antenna 801 performs wireless comgations with the onboard
unit CE mounted on the vehicle C moving from thstfparking area PAL1 to the
second parking area PA2. That is, the third ante80tais installed in such a
manner that the boundary between the first parkirep PA1 and the second
parking area PA2 is included in a communicationgeaR4. The third antenna
801 is one example of a secondary reading deviceefading identification
information from the identifying body (onboard u@g&) mounted on the
vehicle C that enters the boundary of the parkirepaPA.

Note that the boundary on the upstream side oftheagement area
MA, that is, the boundary on the upstream sideheffirst parking area PA1 is
included in the communication range R1 of the fastenna 101. In addition,
the boundary on the downstream side of the managearea MA, that is, the
boundary on the downstream side of the first paglkanea PA2 is included in the
communication range R2 of the second antenna 104.

[0064]
Functional Configuration

FIG. 9 is a schematic block diagram illustrating flanctional
configuration of the parking management device adiog to the third
embodiment. The parking management device 107 dougito the third
embodiment further includes a parking area spewegyinit 901, a notification
destination storage unit 902, and a parking arddymog unit 903, in addition
to the configuration of the first embodiment.

The parking area specifying unit 901 specifies kipay area PA
including a parking space PS in which the vehicles @arked on the basis of
whether the vehicle ID of the vehicle C determinnede parked by the parking
determination unit 203 is read by the third anteB80a.

The notification destination storage unit 902 asates the vehicle ID
with a contact address (e.g., e-mail address) drivaer of the vehicle C
indicated by the vehicle ID and stores the vehlEleand the contact address.

The parking area notifying unit 903 notifies themndification
information of the parking area PA specified by gegking area specifying unit
901 to the contact address stored in the notifccatdestination storage unit 902.
[0065]
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Area Notification Operation by Parking Managememvize

The parking determination operation and the abndityndetermination
operation according to the third embodiment areilsinto those of the first
embodiment. In contrast, the parking managemeniceel07 according to the
third embodiment executes an area notification apen described below when
the vehicle ID is stored in the remaining list stge unit 204 at Step S306 in the
parking determination operation according to thretfembodiment.

[0066]

FIG. 10 is a flowchart illustrating the area natdtion operation
according to the third embodiment.

When the parking management device 107 starts rihe motification
operation, the parking area specifying unit 90led®mines whether the ID
acquisition unit 201 acquires a vehicle ID of trehicle C determined to be
parked by the parking determination unit 203 frdma third antenna 801 prior
to Step S306 (Step S1001). That is, the parking apecifying unit 901
determines whether the identical vehicle ID is regdin by the third antenna
801 during the passing determination time fromnaetipoint when the first
antenna 101 has read the vehicle ID.

When the ID acquisition unit 201 does not acquire vehicle ID from
the third antenna 801 (Step S1001, NO), the parkireg specifying unit 901
determines that the vehicle C is parked in the fierking area PA1 (Step
S1002). In contrast, when the ID acquisition urit zcquires the vehicle ID
from the third antenna 801 (Step S1001, YES), theimg area specifying unit
901 determines that the vehicle C is parked instheond parking area PA2
(Step S1003).

[0067]

When the parking area specifying unit 901 speciffesparking area PA
at Step S1002 or Step S1003, the parking areaymogifunit 903 reads the
contact address associated with the vehicle ID ftbennotification destination
storage unit 902 (Step S1004). The parking aredymog unit 903 notifies the
identification information of the parking area Ppegified by the parking area
specifying unit 901 to the read contact addresedS&1005).

[0068]
Operational Effects

Thus, according to the present embodiment, theipgnnanagement
system 1 specifies the parking area PA in whichvigleicle C is parked on the
basis of the read result of the vehicle ID by thied antenna 801 provided on
the boundary of the plurality of parking areas. €agquently, the user of the
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parking management system 1 can recognize on wacking area PA his/her
own vehicle C is parked by receiving the notificatiof the parking area PA
specified by the parking management system 1.

Note that when an e-mail address of the commuroaaterminal of a
user is designated as a contact address, the lsgsoperator and service
franchisees of a parking system may provide a parkbt complimentary
service such as a discount in response to the piratsen of the notification of
the identification information of the parking arBA received by the
communication terminal.

[0069]
Modified Example

Note that the management area MA according to tkegnt embodiment
is constituted by two parking areas PA, but notitéd to this. For example, the
management area MA according to the other embodisn@ay be constituted
by three or more parking areas PA. In this case sdécondary reading device
corresponding to the third antenna 801 is providedhe boundary of each
parking area PA. In addition, when there are thoemore parking areas PA, the
parking area specifying unit 901 can specify thekpay area PA on the basis of
the number of times of the reading of the secondeayling device, not the
presence or absence of the reading. For examplenhe secondary reading
device reads the same vehicle ID twice, the parkiren specifying unit 901
determines that the vehicle C indicated by the ekehiD is parked in the third
parking area from the upstream.

In addition, the parking area specifying unit 9@tarding to the other
embodiments may specify the parking area PA orbtss of the identification
information of the secondary reading device that read the identical vehicle
ID at the very end, not the number of times of teading of the secondary
reading device.

[0070]
Other Embodiments

Hereinbefore, one embodiment has been describeeétanl with
reference to the drawings, but specific configuratis not limited to the
description above, and various modifications andnges can be applied.

For example, in the other embodiments, a non-cdrdhaarger for
electric vehicle (EV) may be buried in the parksgaces PS. Thus, in the case
where the vehicle C is an EV, a battery can be gddmwhile the vehicle C is
parked in the parking space PS. When the parkiage®S functions as the
traffic roadway, the non-contact charger may bergéd during travel.
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[0071]

In addition, in the other embodiments, the parkimgnagement system 1
may be synchronized with Electronic Toll CollectiBygstem (ETC) (registered
trademark) (also referred to as “electronic tolllection system”, “automatic
toll collection system”), Electronic Road PricingRP), or other charge
systems for a toll road. For example, it may behstimat the parking
management system 1 notifies the parking time efwhhicle C to other charge
systems, and a discount corresponding to the pgrime is made in other
charge systems. In addition, in other charge systgrart of the parking fee
charged by the parking management system 1 mayilieed for a parking fee
for a toll road. This is because the parking of tedicle in the parking area PA
can be regarded as contribution to the alleviatibtraffic congestion.

[0072]

In addition, in the embodiments described above,arking
management system 1 includes antennas (the fitenaa 101, the second
antenna 104, the third antenna 801, and the RFiBraxa 501) and acquires the
identification information from the onboard unit @E the RFID tag CT, but is
not limited to this. For example, in the other emiments, a number plate
recognition device may be provided in place of &imeennas. In this case, the
charge processing unit 206 performs charging prsiogsin accordance with a
charge method associated in advance with the numbamumber plate. That
is, the number of a number plate is one exampléefidentification
information.

[0073]

In addition, in the other embodiments, the parkimgnagement system 1
may cooperate with the vehicle C having a functwémarking a vehicle C in a
garage according to automatic operation. Specificéthe parking management
system 1 transmits the empty status of the parkpare PS and information on
the inside of a parking lot to the vehicle C via ttirst antenna 101. After
conducting communications with the first antennd lthe vehicle C is parked
in the parking space according to the automaticat@n on the basis of the
received information. Consequently, the parking agament system 1 can
achieve a crewless valet parking function.

[0074]
Computer Configuration

FIG. 11 is a schematic block diagram illustratihg tonfiguration of a
computer according to at least one embodiment.
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A computer 1100 includes a CPU 1101, a main storbyéce 1102, an
auxiliary storage device 1103, and an interface4110

The parking management device 107 described alweounted on the
computer 1100. Then, the operation of each proogsshit described above is
stored in the auxiliary storage device 1103 in fibven of a program. The CPU
1101 reads the program from the auxiliary storageick 1103, develops the
program in the main storage device 1102, and exsciite processing in
accordance with the program. In addition, the CRO1lsecures a storage area
in the main storage device 1102 corresponding th esdorage unit described
above in accordance with the program.

[0075]

Note that at least in one embodiment, the auxilgtorage device 1103
is one example of a tangible medium that is notgerary. Other examples of a
tangible medium that is not temporary include a neg disk, a
magneto-optical disk, a Compact Disc Read Only Men(€D-ROM), a
Digital Versatile Disc Read Only Memory (DVD-ROMand a semiconductor
memory, each of which is connected via the intexfat04. In addition, when
this program is delivered to the computer 1100asi@dommunication circuit, the
computer 1100 that receives the delivery may dgvéh@ program in the main
storage device 1102 and execute the program.

[0076]

Similarly, the program may serve to achieve soméheffunctions
described above. Further, the aforementioned fonstmay be achieved by the
combination of this program and another programitngalready stored in the
auxiliary storage device 1103, and namely, thiggpaon may be so-called a
differential file (differential program).

Industrial Applicability
[0077]
According to the parking management system of fioeeanentioned
embodiments, parking management can be made witplsistructure.

Reference Signs List
[0078]
1 Parking Management System
101 First Antenna
104 Second Antenna
106 Vehicle Detection Device
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107 Parking Management Device

201 ID Acquisition Unit

202 Detection Result Acquisition Unit

203 Parking Determination Unit

204 Remaining List Storage Unit

205 Charge Amount Specifying Unit

206 Charge Processing Unit

207 Number-of-Parked-Vehicle Specifying Unit
208 Number-of-Remaining-Vehicle Specifying Unit
209 Abnormality Determination Unit

210 Alarm Notification Unit

211 Management Setting Unit
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Claims

[Claim 1]

A parking management system comprising:

a reading device configured to read identificatioformation for
identifying a vehicle from an identifying body maen on the vehicle that passes
a boundary of a management area including parkpages in each of which one
vehicle can be parked;

a vehicle detection device configured to detectwbkicle positioned on
each of the parking spaces; and

a parking management device configured to acquieeidentification
information from the reading device and acquirestedtion result of the vehicle
from the vehicle detection device,

wherein the parking management device includesrkipg determination
unit configured to determine that the vehicle iredeed by the identification
information is parked in the parking space whenitentical identification
information is not read again during a predetermdipassing determination time
of which measurement is started from a time potnwlich the identification
information is initially read by the reading devi@nd when a new vehicle is
detected in the parking space by the vehicle deteatevice.

[Claim 2]

The parking management system according to claim 1,

wherein the parking management device further idetua charge amount
specifying unit configured to specify a parking fefethe vehicle determined to
be parked in the parking space by the parking d@teation unit on a basis of a
time from a time point at which the identificatiomformation is initially read by
the reading device to a time point at which thentifecation information is read
again.

[Claim 3]

The parking management system according to claon 2,

wherein the management area is constituted by rality of parking areas
including the parking spaces in each of which oabiele can be parked, and

the parking management system further includescars#ary reading
device configured to read the identification infaton from the identifying
body mounted on the vehicle that enters the boundathe parking area, and
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the parking management device further includesriipg area specifying
unit configured to specify the parking area inchglithe parking space in which
the vehicle is parked, on a basis of a readinglteguhe identification
information of the vehicle determined to be parkgdhe parking determination
unit.

[Claim 4]

The parking management system according to anyobreéaims 1 to 3,

wherein the parking management device further idetu

a number-of-remaining-vehicle specifying unit canfied to specify the
number of pieces of identification information thatnot read again during the
passing determination time from a time point thentification information is
initially read by the reading device;

a number-of-parked-vehicle specifying unit configdrto specify the
number of parking spaces where a vehicle is detelsyethe vehicle detection
device; and

an abnormality determination unit configured toetetine that an
abnormality occurs when the number of pieces ohidieation information
specified by the number-of-remaining-vehicle spgai§ unit has not
continuously correspond to the number of parkingcgs specified by the
number-of-parked-vehicle specifying unit during r@getermined abnormality
determination time or more.

[Claim 5]

The parking management system according to anyobreéaims 1 to 4,

wherein the management area includes a pluralityoaindaries,

the reading device is provided on each of the bauied of the
management area, and

when the identical identification information istr@ad by another
reading device during the passing determinatioretinem a time point at which
the identical identification information is initiglread by one reading device,
and when a new vehicle is detected in the parkpagre by the vehicle detection
device during the passing determination time, tagking determination unit
determines that the vehicle indicated by the idergtion information is parked
in the parking space.

[Claim 6]
The parking management system according to anyobreéaims 1 to 5,
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wherein the management area is one division ofaaway,

the parking space is part of the division, and

the reading device is provided on the boundarymmuomstream side of the
division and on the boundary on a downstream sfdée division.

[Claim 7]

A parking management method comprising:

reading identification information for identifying vehicle from an
identifying body mounted on the vehicle that entetsoundary of a management
area including parking spaces in each of which welgcle can be parked,;

detecting the vehicle that exists in each of thekipgy spaces; and

determining that the vehicle indicated by the idécdation information is
parked in the parking space when the identical tifieation information is not
read again during a predetermined passing detetrmméime from a time point
at which the identification information is initiglread, and when a new vehicle is
detected in the parking space during the passingroienation time.



