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(57) A vehicle toll charge system includes a trans-
ponder with GPS function, a local controller taking and
storing an image of a vehicle driving in a charging zone,
and a central computer system. The central computer
system executes a matching of charging position infor-
mation and transaction information transmitted from the
transponder and identification information of a vehicle
stored in itself to check whether or not the charging on a
vehicle loading the transponder is possible. When the
charging is judged to be impossible, the central computer
system requests a transmitting of an image of the vehicle
loading the transponder from the local controller. By this
configuration, a vehicle toll charge system and method
are provided, which can be installed in a small cost with-
out large scale constructions such as a gantry for setting
roadside apparatuses for obtaining information from ve-
hicles in a charging zone.
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Description

Technical Field

[0001] The present invention relates to a vehicle toll
charge system, and a vehicle toll charge method using
it, and more particularly relates to a vehicle toll charge
system and a vehicle toll charge method using it for re-
ducing a construction cost.

Background Art

[0002] In conventional vehicle toll charge systems,
represented by the ERP (Electric Road Pricing) systems
implemented in Singapore, it is required to install appa-
ratuses such as a vehicle sensor for obtaining vehicle
information of vehicles driving in a charging area, and a
wireless communication apparatus for the DSRC (Ded-
icated Short Range Communication) in large scale con-
structions represented by the gantry. The cost of con-
structing such a vehicle toll charge system is high, and
the reduction of the construction cost is strongly desired.
[0003] In relation to foregoing techniques, following re-
ports are known.
[0004] In "An Apparatus for Vehicle Charging Process-
ing" disclosed in Japanese Patent No. 3365296, a charg-
ing processing apparatus is proposed which includes: a
detecting means for detecting position information indi-
cating the position where a vehicle existed; a correlating
means for correlating a predetermined map information
and the position information; a determining means for
determining a charging zone in which a vehicle existing
position belongs to, for a charging zone corresponding
to an area predetermined in the map information, based
on the correlation result of the correlating means; an ex-
istence information detecting means for detecting exist-
ence information indicating time and date when a vehi-
cles existed inside charging zone based on the position
information; and a generating means for obtaining history
information of a vehicle which includes a stay time while
the vehicle existed inside the charging zone, based on
the position information, the existence information, and
the determination result of the determining means, and
for generating charging information of the vehicle based
on a predetermined relation of the charging information
for the stay time inside the charging zone.
[0005] Also, in "Charging Apparatus and System" dis-
closed in Japanese Patent No. 3353683, a charging ap-
paratus is proposed which includes: a means for detect-
ing a ground position; a storing means for storing area
specifying information and a credit information; a relative
position judging means for calculating whether the
ground position detected by the means for detecting a
ground position is inside or outside the area indicated by
the area specifying information of the storing means; an
interruption instructing means; a time measuring means
for measuring an elapsed time while it is located inside
the area within a period without an interruption instruction

from the interruption instructing means; and a charging
processing means for updating the credit information
based on the measured time value of the time measuring
means, and which is carried by a user or mounted in a
vehicle.

Disclosure of Invention

[0006] An object of the present invention is to provide
a vehicle toll charge system and a vehicle toll charge
method using it, which can be installed without large scale
constructions such as a gantry for setting roadside ap-
paratuses for obtaining information from vehicles driving
in a charging zone, and the cost for constructing the sys-
tem can be reduced.
[0007] According to an aspect of the present invention,
a vehicle toll charge system includes: an on-vehicle
transponder configured to be loaded on a vehicle, have
a GPS (Global Positioning System) function, and storing
a charging zone information indicating a charging zone
where a toll is charged and an on-vehicle transponder
identification information being assigned to individually
identify the on-vehicle transponder; a local computer sys-
tem configured to generate an image data by taking an
image of a vehicle existing in the charging zone; a central
computer system configured to be connected to the local
computer system via a wide area network and receive
the image data; and an authentication computer config-
ured to store identification information of a preliminary
registered vehicle. The on-vehicle transponder transmits
the on-vehicle transponder identification information to
the authentication computer at a predetermined timing
when recognizes being in the charging zone based on a
position information obtained by the GPS function. The
authentication computer executes an authentication for
charging a toll on a vehicle based on a matching result
of the on-vehicle transponder identification information
received from the on-vehicle transponder and the iden-
tification information of the preliminary registered vehicle.
[0008] According to another aspect of the present in-
vention, in a vehicle toll charge system, the authentica-
tion computer is included in the central computer system.
[0009] According to yet another aspect of the present
invention, in a vehicle toll charge system, the authenti-
cation computer, when the authentication is failed, trans-
mits information corresponding to the on-vehicle trans-
ponder identification information of a vehicle the authen-
tication thereof is failed to the local computer system.
The local computer system transmits the image data of
a vehicle the authentication thereof is failed to the central
computer system, in accordance with a matching of in-
formation corresponding to the received on-vehicle
transponder identification information and an imaged li-
cense plate of a vehicle.
[0010] According to yet another aspect of the present
invention, in a vehicle toll charge system, the authenti-
cation computer is configured to judge whether or not a
vehicle loading the on-vehicle transponder is a fraudulent
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vehicle by executing matching of the on-vehicle trans-
ponder identification information and a preliminary reg-
istered fraudulent vehicle identification information, and
if a vehicle loading the on-vehicle transponder is judged
as a fraudulent vehicle, the authentication computer
transmits information corresponding to the on-vehicle
transponder identification information of a vehicle which
is judges as a fraudulent vehicle. The local computer sys-
tem transmits the image data of a vehicle which is judged
as a fraudulent vehicle to the central computer system
by executing matching of the received information cor-
responding to the on-vehicle transponder identification
information and an imaged license plate of a vehicle.
[0011] According to yet another aspect of the present
invention, in a vehicle toll charge system, a card which
stores a money amount or a value corresponding to the
money amount is inserted in the on-vehicle transponder.
The on-vehicle transponder is configured to calculate a
charging amount charged in the charging zone based on
the position information and a preliminary stored charge
table and generate transaction information which in-
cludes information indicating a value generated by sub-
tracting the charging amount from the money amount or
a value corresponding to the money amount and transmit
the transaction information to the authentication compu-
ter.
[0012] According to yet another aspect of the present
invention, in a vehicle toll charge system, the authenti-
cation computer stores a charge table, and configured
to: calculate a charging amount charged in the charging
zone based on the position information received from the
on-vehicle transponder and the charge table; and judge
whether charging on a vehicle loading the on-vehicle
transponder is possible or not based on the charging
amount and the identification information of a vehicle.
When the charging on a vehicle is judged to be impossi-
ble, the authentication computer transmits an image send
request, which includes the identification information of
a vehicle, for requesting the local computer system to
transmit the image data corresponding to a vehicle load-
ing the on-vehicle transponder to the central computer
system.
[0013] According to yet another aspect of the present
invention, in a vehicle toll charge system, the authenti-
cation computer is included in the local computer system.
The local computer system is configured to: calculate a
charging amount charged in the charging zone based on
the position information received from the on-vehicle
transponder and the charge table; and judge whether
charging on a vehicle loading the on-vehicle transponder
is possible or not based on the charging amount and the
identification information of a vehicle; and when the
charging on a vehicle is judged to be impossible, the local
computer system transmits the image data correspond-
ing to a vehicle loading the on-vehicle transponder to the
central computer system, by executing a matching of the
identification information of a vehicle loading the on-ve-
hicle transponder and an obtained license plate identifi-

cation information.
[0014] According to yet another aspect of the present
invention, in a vehicle toll charge system, the local com-
puter system is installed in a position from which an image
of a vehicle existing at an exit of the charging zone is
taken. The charging amount is calculated by using the
charge table based on the position information corre-
sponding to a position where a vehicle enters the charg-
ing zone and the position information corresponding to
a position where a vehicle exits the charging zone.
[0015] According to yet another aspect of the present
invention, in a vehicle toll charge system, any of the
charging zone, the charge table and the identification in-
formation of a vehicle stored in the on-vehicle transpond-
er can be rewritten by an input operation to the central
computer system.
[0016] According to yet another aspect of the present
invention, in a vehicle toll charge system, the authenti-
cation computer is included in the central computer sys-
tem. The image data includes an image of every vehicle
passes a predetermined area and a stamped time. The
authentication computer executes the authentication
based on judging whether or not a vehicle whose image
is taken by the local computer system is preliminary reg-
istered. The judging is executed based on an execution
of matching of a license plate preliminary registered cor-
respondingly to the identification information of a vehicle
and information of a license plate included in the image
data.
[0017] According to yet another aspect of the present
invention, in a vehicle toll charge system, the local com-
puter system is installed in a position from where an im-
age of a vehicle existing at an exit of the charging zone
is taken.
[0018] According to yet another aspect of the present
invention, in a vehicle toll charge system, the authenti-
cation computer is configured to store information of a
license plate of a vehicle extracted from the image of
every vehicle as a communication incapable license plate
data, when a license plate corresponding to the on-ve-
hicle transponder identification information received from
the on-vehicle transponder does not exist in the image
of every vehicle.
[0019] According to yet another aspect of the present
invention, in a vehicle toll charge system, the authenti-
cation computer is included in the central computer sys-
tem. The local computer system stores a registered ve-
hicle table in which a vehicle identifier for identifying a
preliminary registered vehicle and a license plate is
linked. The local computer system is configured to extract
the vehicle identifier corresponding to a license plate in-
cluded in the image of every vehicle, and add the extract-
ed vehicle identifier to the image data. The authentication
computer is configured to execute the authentication
based on matching of the vehicle identifier received from
the on-vehicle transponder and the identification infor-
mation of the preliminary registered vehicle.
[0020] According to yet another aspect of the present
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invention, in a vehicle toll charge system, the authenti-
cation computer is included in the central computer sys-
tem. The local computer system is configured to read a
character on a license plate in the image of every vehicle
by an image recognition and add the character to the
image data. The authentication computer is configured
to execute the authentication by using the character in-
cluded in the received image data as the information of
the license plate included in the image data.
[0021] According to yet another aspect of the present
invention, in a vehicle toll charge system, the local com-
puter system is installed in a position adoptive to take an
image of a vehicle existing in an entrance of the charging
zone.
[0022] According to an aspect of the present invention,
a vehicle toll charge method includes: an on-vehicle
transponder recognizing that the on-vehicle transponder
enters a charging zone where a toll is charged based on
a position information obtained by using GPS function,
wherein the on-vehicle transponder is loaded on a vehicle
and stores the charging zone and an on-vehicle trans-
ponder identification information being assigned to iden-
tify the on-vehicle transponder; a local computer system
generating image data by taking vehicle image being an
image of a vehicle in the charging zone; a central com-
puter system receiving the vehicle image from the local
computer system; extracting and storing information of
a license plate from the vehicle image; the on-vehicle
transponder transmitting transaction information includ-
ing the on-vehicle transponder identification information
to an authentication computer via a wireless communi-
cation in a predetermined timing when the on-vehicle
transponder enters the charging zone; and the authenti-
cation computer executing an authentication for charging
a toll on a vehicle loading the on-vehicle transponder
based on the on-vehicle transponder identification infor-
mation received from the on-vehicle transponder and
preliminary registered identification information of a ve-
hicle.
[0023] According to an aspect of the present invention,
a vehicle charge program according to the present in-
vention instructs a computer to execute the vehicle toll
charge method according to the present invention.
[0024] According to the present invention, it is possible
to provide a vehicle toll charge system and a vehicle toll
charge method using it, which can be installed without
large scale constructions such as a gantry for setting
roadside apparatuses for obtaining information from ve-
hicles driving in a charging zone, and the cost for con-
structing the system can be reduced.
[0025] Moreover, according to the present invention,
it is possible to easily carry out changes of charging po-
sitions, charging amounts, and registered target fraudu-
lent vehicles, only by electronically rewriting the charging
position information, the charge table and the identifica-
tion information of the vehicles, respectively.

Brief Description of Drawings

[0026]

Fig. 1 is a schematic view showing a configuration
of a vehicle toll charge system according to an em-
bodiment of the present invention;
Fig. 2 is a schematic view showing a configuration
of a central computer system included in a vehicle
toll charge system according to an embodiment;
Fig. 3 is a schematic view showing a configuration
of a local controller included in a vehicle toll charge
system according to an embodiment;
Fig. 4 is a schematic view showing a configuration
of an on-vehicle transponder included in a vehicle
toll charge system according to an embodiment;
Fig. 5 is a data list stored in a database section of
the central computer system;
Fig. 6 is a data list stored in a database section of
the local controller;
Fig. 7 is a data list stored in a database section of
the on-vehicle transponder;
Fig. 8 is a view showing a data flow in a vehicle toll
charge system according to a first embodiment;
Fig. 9A is a view showing a processing flow of the
central computer system in a vehicle toll charge sys-
tem according to a first embodiment;
Fig. 9B is a view showing a processing flow of the
central computer system in a vehicle toll charge sys-
tem according to a first embodiment;
Fig. 10A is a view showing a processing flow of a
local controller in a vehicle toll charge system ac-
cording to a first embodiment;
Fig. 10B is a view showing a processing flow of a
local controller in a vehicle toll charge system ac-
cording to a first embodiment;
Fig. 10C is a view showing a processing flow of a
local controller in a vehicle toll charge system ac-
cording to a first embodiment;
Fig, 11 is a view showing a data flow in a vehicle toll
charge system according to a second embodiment;
Fig. 12 is a schematic view showing a configuration
of a vehicle toll charge system according to a fourth
embodiment;
Fig. 13 is schematic view showing a configuration of
a vehicle toll charge system according to a fifth em-
bodiment;
Fig. 14 is a schematic view showing a configuration
of a vehicle toll charge system according to a sixth
embodiment;
Fig. 15 is a schematic view showing a configuration
of a vehicle toll charge system according to a seventh
embodiment;
Fig. 16 is a schematic view showing a configuration
of a vehicle toll charge system according to an eighth
embodiment;
Fig. 17 is a schematic view showing a configuration
of a vehicle toll charge system according to a ninth
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embodiment; and
Fig. 18 is a schematic view showing a configuration
of a vehicle toll charge system according to a tenth
embodiment.

Best Mode for Carrying Out the Invention

[0027] Best mode for carrying out the vehicle toll
charge system and the vehicle toll charge method using
it will be described below with reference to the attached
drawings.
[0028] A vehicle toll charge system according to the
present invention includes: an on-vehicle transponder
having the GPS function and is installed in a vehicle such
as an automobile or the like; a local controller which is
installed at a specific position in a charging zone in which
a payment of a toll is required and includes an image
taking apparatus for taking images of vehicles; and a
central computer system which is installed at arbitrary
position and preliminary stores identification information
such as license plate information of vehicle and the like.
[0029] When a vehicle enters a charging zone, the on-
vehicle transponder recognizes that the vehicle entered
the charging zone, in accordance with the charging po-
sition information preliminarily stored in the on-vehicle
transponder. Then, the on-vehicle transponder transmits
charging position information indicating the position at
which the vehicle entered the charging zone and the
transaction information (the entering time and date, the
charged toll, the electronic signature and the like) to the
central computer system. The transaction information
may include the charging position information. The cen-
tral computer system checks the charging position infor-
mation and the transaction information, which are trans-
mitted from the on-vehicle transponder, and the prelim-
inary stored identification information of the vehicle to
check at least one of: whether or not the toll can be
charged on the vehicle loading the on-vehicle transpond-
er; and whether or not the vehicle loading the on-vehicle
transponder is registered as a fraudulent vehicle. As a
result of the check, if the central computer system judges
that the charging on the vehicle loading the on-vehicle
transponder is possible and the vehicle loading the on-
vehicle transponder is not a fraudulent vehicle, the cen-
tral computer system transmits a request for deleting im-
age, which instructs the deletion of the obtained image
corresponding to the vehicle loading the on-vehicle trans-
ponder, to the local controller. This request for deleting
image includes the identification information of the target
vehicle. As a result of the check, if the central computer
system judges that the charging on the vehicle loading
the on-vehicle transponder is impossible or the vehicle
loading the on-vehicle transponder is a fraudulent vehi-
cle, the central computer system transmits an image
send request, which instructs the sending of the obtained
image corresponding to the vehicle loading the on-vehi-
cle transponder to the central computer system, to the
local controller. This image send request also includes

the identification information of the vehicle. On the other
hand, the local controller takes images and stores the
images of the license plates of every vehicle loading the
on-vehicle transponder in the charging zone by using the
image taking apparatus. The local controller analyzes
(executes an optical character recognition process on)
the license plate information of the vehicles, in accord-
ance with the license plate image of the imaged vehicles
and obtains the analyzed license plate information as the
license plate identification information. The local control-
ler, when receiving the request for deleting image from
the central computer system, checks the matching of the
identification information of the vehicle transmitted from
the central computer system and the aforementioned li-
cense plate identification information to delete the license
plate image of the vehicle corresponding to the request
for deleting image. Also, when receiving the image send
request from the central computer system, the local con-
troller checks the matching of the identification informa-
tion of the vehicle transmitted from the central computer
system and the aforementioned license plate identifica-
tion information to send the license plate image of the
vehicle corresponding to the image send request, to the
central computer system.
[0030] According to an embodiment of the present in-
vention, it is possible to provide a vehicle toll charge sys-
tem and a vehicle toll charge method using it, which can
be installed without large scale constructions such as a
gantry for setting roadside apparatuses for obtaining in-
formation from vehicles driving in a charging zone, and
the cost for constructing the system can be reduced.

(First Embodiment)

Vehicle Toll Charge System Using Card

[0031] Fig. 1 shows a schematic configuration of the
vehicle toll charge system according to a first embodi-
ment of the present invention. The vehicle toll charge
system according to this embodiment is, in particular, a
vehicle toll charge system of the type in which the
charged toll corresponding to the driving charging zone
is subtracted from the amount indicated in a card inserted
in the on-vehicle transponder.
[0032] A vehicle toll charge system 100 according to
this embodiment includes: an on-vehicle transponder 50
which is installed in a vehicle 20 such as an automobile
and the like and has a function for receiving a GPS in-
formation 15 transmitted by a GPS satellite 10; local con-
trollers 40 which are installed at specific positions inside
a charging zone 60 in which the payment of the toll is
required and has license plate image taking apparatuses
80 for taking images of the vehicles 20; and a central
computer system 30 that is installed at arbitrary position
and stores in advance the identification information such
as the license plate information of the vehicle 20 and the
like.
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(A) Explanation of the Central computer system 30

[0033] Fig. 2 shows a schematic configuration of the
central computer system 30. The central computer sys-
tem 30 includes a CPU 33, a storage unit 36, an input
unit 35 for inputting new information, rewriting stored data
and an instruction; a communication unit 32 for commun-
ing with the on-vehicle transponder 50 and the local con-
troller 40; and an antenna unit 34, which are connected
to a bus line 31, respectively. The storage unit 36 stores
in advance a database section 38 for storing a plurality
of data as shown in Fig. 5 (vehicle information to specify
a fraudulent vehicle, a transaction, image data and an
image deletion record) and a vehicle charge program 37
for operating the central computer system 30. The func-
tions of the central computer system 30 will be schemat-
ically described below.

(1) Reception of Transaction (Information)

[0034] The central computer system receives the
transaction and vehicle charge information 95 transmit-
ted by the on-vehicle transponder 50.

(2) Evaluation of Transaction

[0035] The central computer system checks the trans-
action transmitted by the on-vehicle transponder 50 to
judge whether or not the toll is normally charged and
whether or not an error is detected by the on-vehicle
transponder 50. The result of the judgment and the data
included in the transaction are recorded in the transaction
database stored in the database section 38 of the storage
unit 36. If the transaction transmitted by the on-vehicle
transponder 50 is judged to be normal, the license plate
information of that vehicle together with the request for
deleting image is transmitted to the local controller 40.
On the other hand, if the transaction is judged to be fraud-
ulent or erroneous, an image send request telegraphic
message is transmitted to the local controller 40.

(3) Management of Database

[0036] The central computer system performs the
management of the following databases preliminarily
stored in the database section 38 in the storage unit 36.

• Transaction Database

[0037] The transaction transmitted by the on-vehicle
transponder 50 and its evaluation result are stored.

• Fraudulent vehicle Database

[0038] A stolen vehicle, a violator vehicle, a vehicle on
which the charge is erroneously ended, and the like are
registered in the fraudulent vehicle database. When the
vehicle registered in the fraudulent vehicle database is

recognized by the local controller 40, its image is trans-
mitted to the central computer system 30.

• Image database

[0039] The image, which is obtained by the local con-
troller 40 and transmitted to the central computer system
30, is stored together with the license plate recognition
result in the database.

• Deleted image database

[0040] The central computer system requests for de-
leting image to the local controller 40. When the result of
the deletion of the image is received, the central computer
system stores the telegraphic message in the deleted
image database.

(4) Communication Function with Local Controller

[0041] Through the communication with the local con-
troller 40, the central computer system transmits to and
receives from the telegraphic messages shown below.

[Reception]

[0042]

• Image Data (Including License plate Reading Re-
sult)

• Result of Deleting Image

[Transmission]

[0043]

• Image send request
• Request for deleting image

(B) Explanation of the Local Control 40

[0044] Fig. 3 shows a schematic configuration of the
local controller 40. The local controller 40 includes a CPU
43, a storage unit 45, a communication unit 42 for com-
municating with the on-vehicle transponder 50 or the cen-
tral computer system 30, and an antenna unit 44, which
are connected to a bus line 41, respectively. The storage
unit 45 stores in advance a database section 46 for stor-
ing a plurality of data as shown in Fig. 6 (a position ID,
an image, an image send request and a request for de-
leting image) and an image processing program 47 for
operating the local controller 40. Also, the license plate
image taking apparatus 80 for taking an image of the
license plate of a vehicle 20 driving in the charging zone
60 is connected through the communication unit 42. The
functions of the local controller 40 will be schematically
described below.

9 10 



EP 1 975 884 A1

7

5

10

15

20

25

30

35

40

45

50

55

(1) Automatic Imaging of Automobile (Vehicle)

[0045] A camera (license plate image taking apparatus
80) that can continuously take images is used to take
images of a vehicle that enters the visual field of the cam-
era. The imaging is carried out at a speed of about 30
frames per second, and the cutting out process of the
license plate image is carried out for each frame, and the
reading process of the license plate is performed on the
image in which a license plate is found out.

(2) License plate Automatic Recognition Function

[0046] The process of reading the license plate is per-
formed on the image in which a license plate is found
out, and the reading result is recorded. An image data
reading process is finished is compressed by using JPEG
and the like.

(3) Communication Function with Central computer sys-
tem

[0047] The following telegraphic messages are trans-
mitted to and received from the central computer system
30.

[Reception]

[0048]

• Image send request
• Request for deleting image

[Transmission]

[0049]

• Image + License plate Recognition Result
• Image deletion record + License plate Recognition

Result

(4) Command Wait Timeout Monitoring Function

[0050] After an image is taken, when both of the image
send request and the request for deleting image cannot
be received from the central computer system 30 within
a preset time, the local controller transmits compressed
image information and license plate recognition result to
the central computer system 30.

(C) Explanation of On-vehicle transponder 50

[0051] Fig. 4 shows a schematic configuration of the
on-vehicle transponder 50. The on-vehicle transponder
50 includes a CPU 53, a storage unit 55, a communication
unit 52 for receiving GPS information 15 and carrying out
the communication between the local controller 40 and
the central computer system 30, and an antenna 54,

which are connected to a bus line 51, respectively. The
storage unit 55 stores in advance a plurality of data as
shown in Fig. 7 (an on-vehicle transponder ID, charging
position information and a charge table) and a toll
processing program 57 for operating the on-vehicle
transponder 50. The schematic functions of the on-vehi-
cle transponder 50 will be described below.

(1) Holding of On-vehicle transponder ID

[0052] The on-vehicle transponder ID is registered on
the on-vehicle transponder before the on-vehicle trans-
ponder 50 is installed on the automobile (vehicle 20). The
on-vehicle transponder holds the on-vehicle transponder
ID.

(2) Start of Charging Using GPS Position Measuring

[0053] The on-vehicle transponder judges whether or
not the position obtained by the GPS position measuring
enters a charging zone. If the vehicle loading the on-
vehicle transponder is judged to enter a charging zone,
the on-vehicle transponder carries out a charging proc-
ess.
[0054] Charging Process:

• In the case of a card charging, the charged toll is
withdrawn by using the card, and its result is trans-
mitted to the central computer system (this corre-
sponds to the vehicle toll charge system according
to a first embodiment of the present invention).

• In the case of a central style (wherein a card is not
used), the transaction and the charging position in-
formation which are based on the judgment of the
entering to the zone are transmitted to the central
computer system (this corresponds to the vehicle toll
charge system, according to a second embodiment
of the present invention).

(3) Calculation of Charged Toll

[0055] By referring to the charge table corresponding
to the charging zone, the charged toll is calculated.

(4) Communication Function with Central computer sys-
tem

[0056] The on-vehicle transponder transmits the
charging process result to the central computer system
30. Further, the on-vehicle transponder receives the
charge table and update data with regard to the charging
position information from the central computer system to
performing update process. As a communication means
of the on-vehicle transponder, mobile communication
techniques are used. On the communication data, the
process based on encryption techniques are applied for
preventing leak and tampering of the data.

11 12 
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(5) Update of Internal Information through Communica-
tion with Central computer system

[0057] The on-vehicle transponder receives informa-
tion with regard to the charge table and the charging zone
from the central computer system 30, and the data inside
the on-vehicle transponder 50 is updated.

(Principle of Operation in First Embodiment)

[0058] The vehicle toll charge system 100 according
to this embodiment will be described below with refer-
ence to Fig. 8 to Fig. 10C. The automobile (vehicle 20)
in this embodiment includes an on-vehicle transponder
50 having the positioning function in which the GPS is
used. An IC card 50a to which a value indicating the
amount of the money or a value corresponding to it is
recorded is inserted into the on-vehicle transponder 50.
When the vehicle toll charge system 100 is started up,
the CPU 53 of the on-vehicle transponder 50 reads the
toll processing program 57 preliminarily stored in the stor-
age unit 55 and executes it. When the program is exe-
cuted, the on-vehicle transponder 50 withdraws the
charged toll from the IC card 50a when the vehicle loading
it is judged to arrive at the charging zone 60 preliminarily
registered in the on-vehicle transponder 50. The charged
toll is assumed to be preliminarily stored as the charge
table in the on-vehicle transponder 50 or calculated by
the on-vehicle transponder 50 at the time of charging.
The charging result is wirelessly transmitted to the central
computer system 30 from the on-vehicle transponder 50
by using the mobile communication function managed
by a telecom carrier 220, as illustrated in a dataflow 200
of the vehicle toll charge system shown in Fig. 8. At this
time, the position information to identify the charging
zone in which the charging process is executed is simul-
taneously transmitted to the central computer system 30.
[0059] In the central computer system 30, the authen-
tication computer belonging to the central computer sys-
tem 30 executes the authentication process for the ve-
hicle 20, as follows. When the vehicle toll charge system
100 is started up, the CPU 33 reads and the vehicle
charge program 37 preliminarily stored in the storage unit
36 and executes it. When the program is executed, a
transaction receiving process for classifying the informa-
tion included in the received transaction is carried out, in
accordance with the reception of the transaction includ-
ing the charging result from the on-vehicle transponder
50 (Step S200), as illustrated in the processing flow of
the central computer system in Fig. 9A (Step S210).
Then, the central computer system performs matching
of the vehicle identification information transmitted by the
on-vehicle transponder 50 and the fraudulent vehicle DB
which is preliminarily registered therein and stores the
vehicle identification information of fraudulent vehicles
to execute a database search for checking whether or
not the vehicle loading the on-vehicle transponder 50 is
a fraudulent vehicle (Step S220). Next, the central com-

puter system judge whether or not the charging is nor-
mally executed in a transaction evaluating process,
based on the user registration registered by a driver 230,
for the usage history and electronic signature that are
transmitted by the on-vehicle transponder 50. The usage
history and electronic signature that are processed in the
central computer system 30 are transmitted to a card
issuer 210. Then, when the card issuer 210 admits the
settlement, the money amount is withdrawn from the ac-
count of the driver 242 of the bank 240 or the like that is
opened by the driver. Then, the card issuer 210 remits
the money corresponding to the toll of the charging zone
60 to the central computer system 30 through the account
of the card issuer 241. When the series of the processes
is completed, the central computer system 30 performs
a DB registering process for registering the transaction
transmitted by the on-vehicle transponder and the result
of the evaluation performed in the central computer sys-
tem 30 in the transaction DB (Step S240). Moreover, a
local controller transmission process is carried out for
reading out the vehicle identification information from the
transaction transmitted by the on-vehicle transponder 50,
retrieving the license plate information corresponding to
the vehicle based on the read out data, and transmitting
the retrieved license plate information to the local con-
troller 40 (Step S250). At this time, [request for deleting
image] that is the data indicating "the discarding of the
image is allowed" or [image send request] that is the data
indicating "the image send is requested" is also added
together with the license plate information.
[0060] In the DB retrieving process (Step S220) and
the transaction evaluating process (Step S230), when it
is judged that the charging is normally processed (name-
ly, the authentication is successfully completed), this is
evaluated as "the discarding of the image is allowed,"
and when it is judged that the vehicle is fraudulent or the
charging process is failed (namely, the authentication is
failed), this is evaluated as "the image send is requested."
Based on data except of the charging result, for example,
by searching the list of on-vehicle transponders 50a or
IC cards 50a, if the on-vehicle transponder or the IC card
is stolen or is not registered, by designating "the image
send is requested," it is possible to take the image of the
vehicle and send the image to the central computer sys-
tem 30. The information used in the calculation of the toll,
such as the charging position data, the charge table and
the like that are stored in the on-vehicle transponder 50,
and the identification information of the vehicle can be
updated from the input unit 35 in the central computer
system 30 by using the mobile communication means.
Thus, it is possible to easily change charging positions
and carry out the registration of the numbers of fraudulent
vehicles.
[0061] In the local controller 40, as shown in Fig. 10A,
when the vehicle toll charge system 100 according to this
embodiment is started, the image taking apparatus 80
takes the image for all of the vehicles driving in the charg-
ing zone 60 (Step S400). Next, object detection for check-
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ing whether or not a license plate is included in the image
is performed on the image corresponding to the imaged
target vehicle (Step S410). For the image which is rec-
ognized to include a license plate in the object detection
(Step S410), a cutting out process of the license plate
image is performed (Step S420). If the cutting out process
of the license plate is successfully executed (Step S430)
and the cut out license plate is checked to be the first
license plate image for the targeted vehicle, a license
plate reading process of the cut license plate is succes-
sively executed (Step S440). In the license plate reading
process, if the character recognition of the license plate
is successfully executed (Step S450), and the license
plate number image is recognized to be the first one for
the targeted vehicle, the image is compressed to JPEG
and the like (Step S430), and then stored in the image
processing result DB. On the other hand, if the cutting
out process of the license plate is successfully executed
(Step S430) and the cut out license plate is recognized
not to be the first license plate image for the targeted
vehicle, or if in the license plate reading process, the
character recognition of the license plate is successfully
executed (Step S450) and the license plate umber is rec-
ognized not to be the first license plate number image
for the targeted vehicle (Step S460), the image is dis-
carded (Step S480).
[0062] In the local controller 40, when the vehicle toll
charge system 100 is started up, the CPU 43 reads and
executes the image processing program 47 preliminarily
stored in the storage unit 45. When the program is exe-
cuted, as shown in Fig. 10B, a receiving process for
processing various requests transmitted by the central
computer system 30 is carried out (Step S500). The local
controller 40, when receiving an image request (Step
S510) transmitted by the central computer system 30 or
the request for deleting image (Step S540), refers to the
image processing result DB and generates a required
telegraphic message.
[0063] When the request for deleting image (Step
S540) is transmitted from the central computer system
30, from the license plate information transmitted simul-
taneously with it and the images stored in the image
processing result DB, the image corresponding to the
license plate information is searched and retrieved, and
the retrieved image is removed from the image DB (Step
S550). Then, a telegraphic message for deleting image
to report that the image is deleted is generated (Step
S560) and transmitted to the central computer system
30 (Step S570). If the license plate information is not
send from the central computer system 30, the taken
image, the license plate recognition result recognized
from the image, the information indicating the position of
imaging and the current time are transmitted to the central
computer system 30, respectively. Here, the image trans-
mitted to the central computer system 30 may be com-
pressed in order to reduce the amount of data transmis-
sion.
[0064] On the other hand, when the image send re-

quest (Step S510) is transmitted from the central com-
puter system 30, from the license plate information trans-
mitted simultaneously with it and the images stored in
the image processing result DB, the image correspond-
ing to the license plate information is searched and re-
trieved (Step S520). Then, an image data telegraphic
message to report that the image is to be transmitted is
generated (Step S530). Then, the image data telegraphic
message, the retrieved image, the license plate recog-
nition result recognized from the image, the imaging po-
sition information and the current time are transmitted to
the central computer system 30, respectively (Step
S570). When the central computer system 30 receives
the image data, image data telegraphic message and the
telegraphic message for deleting image which are re-
spectively transmitted by the local controller 40 (Step
5300), the central computer system registers the re-
ceived image data and the image data telegraphic mes-
sage in the image DB and registers the telegraphic mes-
sage for deleting image in the deleted image DB (Step
S320), as shown in Fig. 9B.
[0065] Also, the local controller 40 has a timeout mon-
itoring function. As shown in Fig. 10C, the local controller
40 checks the non-transmitted images stored in the im-
age processing result DB at a predetermined interval
(Step S600). Then, if an image that is not transmitted to
the central computer system 30 even after a predeter-
mined time is found (Step 5610), the local controller gen-
erates an image data telegraphic message (Step S620)
and transmits it to the central computer system 30 (Step
S630). Moreover, a plurality of local controllers 40 may
be installed inside the charging zone 60. In this case, the
central computer system 30 transmits license plate infor-
mation through broadcast to each of the plurality of local
controllers 40, so that any local controller 40 can takes
images of vehicles.
[0066] The on-vehicle transponder 50 stores in ad-
vance an on-vehicle transponder ID, geographical infor-
mation and a charge table, as shown in Fig. 7. The ge-
ographical information includes the charging zone indi-
cating the geographical range that is set by the organizer
as the region in which the toll is charged for the use of
the road. When the vehicle toll charge system 100 is start-
ed up, the CPU 53 in the on-vehicle transponder 50 reads
and executes the toll processing program 57 preliminarily
stored in the storage unit 55. When the program is exe-
cuted and the vehicle loading the on-vehicle transponder
50 enters the charging zone 60, the on-vehicle trans-
ponder 50 judges that the vehicle enters the charging
zone 60 in accordance with the GPS information 15 and
the charging zone information. Then, the charged toll cor-
responding to the charging position is withdrawn by using
the IC card 50a inserted in the on-vehicle transponder
50 in accordance with the charge table. The on-vehicle
transponder 50 transmits: the charging position informa-
tion indicating the position at which the vehicle enters the
charging zone 60; and the transaction information (the
entering time and date, the vehicle charge information
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95, the electronic signature and the like) to the central
computer system 30. The transaction information may
have the format including the charging position informa-
tion.
[0067] According to this embodiment, it is possible to
provide a vehicle toll charge system and a vehicle toll
charge method using the system, which can be installed
without large scale constructions such as a gantry for
setting roadside apparatuses for obtaining information
from vehicles driving in a charging zone, and the cost for
constructing the system can be reduced. Also, it is pos-
sible to easily carry out the change of the charging posi-
tions where the vehicle enters the charging zone, the
change of the charging amount, and the change of the
registration of targeted fraudulent vehicles, only by elec-
tronically rewriting the charging position information, the
charge table and the identification information of vehi-
cles, respectively.

(Second Embodiment)

Vehicle Toll Charge System Based on Central Account

[0068] A schematic configuration and operational prin-
ciple of a vehicle toll charge system according to a second
embodiment of the present invention are basically equal
to those of the first embodiment, respectively, and their
detailed descriptions are omitted. However, in this em-
bodiment, without inserting an IC card 50a into the on-
vehicle transponder 50, when a vehicle 20 loading the
on-vehicle transponder 50 enters a charging zone 60,
the on-vehicle transponder 50 judges that the on-vehicle
transponder 50 enters the charging zone 60 and then
transmits the charging position information and the trans-
action information to the central computer system 30.
[0069] In this embodiment, the central computer sys-
tem 30 stores the charge table in advance. Then, the
central computer system 30 calculates the toll charged
to the vehicle entering to a charging zone based on the
transaction information and charging position information
which are transmitted from the on-vehicle transponder
50 and the charge table. Next, the central computer sys-
tem 30 checks whether or not the charging to the vehicle
20 loading the on-vehicle transponder 50 is possible or
whether or not the vehicle loading the on-vehicle trans-
ponder is a fraudulent vehicle, based on the calculated
toll to be charged, the transaction information, and a pre-
set vehicle identification information. As the result of the
check, if the charging to the vehicle 20 loading the on-
vehicle transponder 50 is judged to be possible and if the
vehicle 20 loading the on-vehicle transponder 50 is
judged not to be the fraudulent vehicle, the central com-
puter system 30 transmits a request for deleting image,
which includes the identification information of the vehicle
20 to instruct the deletion of the taken image correspond-
ing to the vehicle 20 loading the on-vehicle transponder
50, to the local controller 40. On the other hand, if the
charging to the vehicle 20 loading the on-vehicle trans-

ponder 50 is judged to be impossible or if the vehicle 20
loading the on-vehicle transponder 50 is judged to be a
fraudulent vehicle, the central computer system 30 trans-
mits the image send request including the identification
information of the vehicle 20 loading the on-vehicle trans-
ponder 50 to the local controller 40 for instructing the
transmission of the taken image corresponding to the
vehicle 20 loading the on-vehicle transponder 50 to the
central computer system 30.
[0070] In this embodiment, a toll value data and a func-
tion of calculating a toll value are not required to be in-
stalled on the on-vehicle transponder. Also, the charging
amount calculated by the central computer system 30 is
collected by the telecom carrier 220 and sent to the cen-
tral computer system 30 held by the organizing company
of the system, as shown in Fig. 11.
[0071] According to this embodiment, similarly to a first
embodiment, it is possible to provide a vehicle toll charge
system and a vehicle toll charge method using the sys-
tem, which can be installed without large scale construc-
tions such as a gantry for setting roadside apparatuses
for obtaining information from vehicles driving in a charg-
ing zone, and the cost for constructing the system can
be reduced. Also, it is possible to easily carry out the
change of the charging positions where the vehicle enters
the charging zone, the change of the charging amount,
and the change of the registration of targeted fraudulent
vehicles, only by electronically rewriting the charging po-
sition information, the charge table and the identification
information of vehicles, respectively.

(Third Embodiment)

Vehicle Toll Charge System for Calculating Charged Toll 
through Local Controller

[0072] The schematic configuration and operational
principle of a vehicle toll charge system according to a
third embodiment of the present invention are basically
equal to them in the first embodiment, respectively, and
their detailed descriptions are omitted. However, in this
embodiment, when a vehicle 20 loading the on-vehicle
transponder 50 enters a charging zone 60, the on-vehicle
transponder 50 judges that it enters the charging zone
60, and uses a wireless communication means such as
the wireless LAN and the like to directly transmit the
charging position information and the transaction infor-
mation to the local controller 40. The local controller 40
checks whether or not the charging to the vehicle 20 load-
ing the on-vehicle transponder 50 is possible or whether
or not the vehicle 20 is a fraudulent vehicle, in accordance
with the charging position information and the transaction
information that are transmitted by the on-vehicle trans-
ponder 50.
[0073] In this embodiment, the local controller 40
stores a charge table and identification information of ve-
hicles in advance. Moreover, the authentication compu-
ter, which belongs to the central computer system 30 in
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a first embodiment, belongs to a local system 39 in this
embodiment. When a vehicle 20 enters a charging zone
60, the on-vehicle transponder 50 recognizes that it en-
ters the charging zone 60 in accordance with the charging
position information preliminarily stored in the on-vehicle
transponder 50, and transmits the charging position in-
formation and the transaction information to the local con-
troller 40. Then, the local controller 40 calculates the toll
charged in the charging zone 60, in accordance with the
charging position information and the transaction infor-
mation that are transmitted by the on-vehicle transponder
50, and the charge table. Then, the local controller 40
checks whether or not the charging to the vehicle 20 load-
ing the on-vehicle transponder 50 is possible or whether
or not the vehicle loading the on-vehicle transponder 50
is a fraudulent vehicle, in accordance with the calculated
charging amount and the identification information of the
vehicle. If the charging to the vehicle 20 loading the on-
vehicle transponder 50 is judged to be possible and if the
vehicle 20 loading the on-vehicle transponder 50 is
judged not to be a fraudulent vehicle, the local controller
40 deletes the obtained image corresponding to the ve-
hicle loading the on-vehicle transponder 50 from the da-
tabase, by matching the identification information of the
vehicle and the license plate identification information
analyzed on the basis of the image of the vehicle 20. On
the other hand, if the charging to the vehicle loading the
on-vehicle transponder 50 is judged to be impossible or
if the vehicle loading the on-vehicle transponder 50 is
judged to be the fraudulent vehicle, the local controller
40 transmits the obtained image corresponding to the
vehicle loading the on-vehicle transponder 50 to the cen-
tral computer system 30 by matching the identification
information of the vehicle and the license plate identifi-
cation information,
[0074] According to this embodiment, similarly to a first
embodiment and a second embodiment, it is possible to
provide a vehicle toll charge system and a vehicle toll
charge method using the system, which can be installed
without large scale constructions such as a gantry for
setting roadside apparatuses for obtaining information
from vehicles driving in a charging zone, and the cost for
constructing the system can be reduced. Also, it is pos-
sible to easily carry out the change of the charging posi-
tions where the vehicle enters the charging zone, the
change of the charging amount, and the change of the
registration of targeted fraudulent vehicles, only by elec-
tronically rewriting the charging position information, the
charge table and the identification information of vehi-
cles, respectively. Moreover, in this embodiment, when
the on-vehicle transponder 50 transmits the charging po-
sition information and the transaction information to the
local controller 40, by using a wireless communication
unit such as the wireless LAN and the like, communica-
tion costs can be reduced compared with a communica-
tion using a data line of a telecom carrier.

(Fourth Embodiment)

Vehicle Toll Charge System for Carrying Out Distance 
Based Charging

[0075] In a vehicle toll charge system according to a
fourth embodiment of the present invention, a "distance
based charging type" vehicle toll charge system for set-
ting the charging amount on the basis of the driving dis-
tance in the zone of the vehicle 20 entering a charging
zone 60 is applied to any one of vehicle toll charge sys-
tems described in first to third embodiments. The sche-
matic configuration and operational principle of the vehi-
cle toll charge system according to this embodiment are
basically equal to any of first to third embodiments, re-
spectively. Here, only the points different from embodi-
ments explained above are described.
[0076] In this embodiment, the local controllers 40 are
installed at an exit A and an exit B of the charging zone
60, respectively. The on-vehicle transponder 50 stores
the total distance of a vehicle 20 inside the region of a
charging zone 60, in accordance with the charging posi-
tion information corresponding to the position where the
vehicle 20 enters the charging zone 60 and the charging
position information corresponding to the position where
the vehicle 20 exits from the charging zone. For example,
in the case of the application to a second embodiment,
when judging that a vehicle 20 exits from a charging zone
60, the on-vehicle transponder 50 transmits the transac-
tion information and the total distance information inside
the charging zone to the central computer system 30.
The central computer system 30 calculates the charging
amount, in accordance with the received transaction in-
formation, the total distance information inside the charg-
ing zone, and the charge table corresponding to the dis-
tance based charging.
[0077] According to this embodiment, similarly to first
to third embodiments, it is possible to provide a vehicle
toll charge system and a vehicle toll charge method using
it, which can be installed without large scale construc-
tions such as a gantry for setting roadside apparatuses
for obtaining information from vehicles driving in a charg-
ing zone, and the cost for constructing the system can
be reduced. Also, it is possible to easily carry out the
change of the charging positions where the vehicle enters
the charging zone, the change of the charging amount,
and the change of the registration of targeted fraudulent
vehicles, only by electronically rewriting the charging po-
sition information, the charge table and the identification
information of vehicles, respectively. Also, not only a con-
stant toll charging, it is possible to carry out a charging
setting based on the driving distance of a vehicle inside
the charging zone 60.
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(Fifth Embodiment)

Vehicle Toll Charge System for Carrying Out Authenti-
cation Based on License Plate

[0078] The vehicle toll charge system according to a
fifth embodiment of the present invention judges whether
or not the charging is normally executed by using the
image of the license plate taken by the local controller
40 in any one of vehicle toll charge systems described
in first to fourth embodiments. The schematic configura-
tion and operational principle of the vehicle toll charge
system according to this embodiment are basically equal
to those of first to third embodiments, respectively. Here,
only the points different from other embodiments are de-
scribed.
[0079] This embodiment will be described below with
reference to Fig. 13. The vehicle toll charge system in
this embodiment includes the local side systems 39. The
local side systems 39 are installed at all exits 60out of
the charging zone 60, namely, all positions where the
vehicle 20 can exit from the charging zone 60. The local
system 39 includes: a camera 79 whose field of view
includes the exit 60out that is a position where vehicles
20 exit from the charging zone 60; and a communication
unit 81 for transmitting the image taken by the camera 7
9 to the central computer system 30.
[0080] A vehicle 20 enters the charging zone 60. The
on-vehicle transponder 50 generates the position infor-
mation indicating its position, in accordance with the GPS
information 15 received from GPS satellites 10. The on-
vehicle transponder 50 performs matching of the geo-
graphical position relation between its position and the
charging zone, in accordance with the charging zone in-
formation that is the geographical information indicating
the charging zone 60 (refer to Fig. 7) and the position
information, and consequently recognizes that the vehi-
cle 20 enters the charging zone 60.
[0081] The on-vehicle transponder 50, when recogniz-
ing that the vehicle 20 driving in a charging zone 60 ar-
rives at a boundary between the charging zone 60 and
its outside and is located at the exit 60out of the charging
zone 60, transmits transaction information, which in-
cludes the on-vehicle transponder ID and the card ID
serving as the identifier of the card inserted in the on-
vehicle transponder 50, to the central computer system
30 by using a mobile communication technique. The cen-
tral computer system 30 stores the received transaction
information. Correspondingly, the central computer sys-
tem 30 stores the information indicating the time when
the transaction information is received as a transaction
information reception time (refer to Fig. 5 (2) #1).
[0082] The local system 39 generates all vehicle image
in which all of the vehicles 20 exiting from the exits 60
out of the charging zone 60 are imaged at the place where
the camera 79 is installed. The all vehicle image is a
video image that is continuously taken and whose field
of view includes the exits 60out. The communication unit

81 transmits the local system information, which includes
the all vehicle image, the imaging time and a local system
ID (the local system ID is, for example, the information
of the latitude and the longitude) to specify the position
of the local system 39, to the central computer system
30 continuously in real time. The central computer sys-
tem 30 stores the received local side system information
(refer to Fig. 5 (5) #2) .
[0083] The central computer system 30 stores a li-
cense plate database in which the on-vehicle transpond-
er ID and the license plate (accurately, the symbols on
the license plate (including numerals, characters and the
like)) are linked. The central computer system 30 re-
trieves the license plate corresponding to the on-vehicle
transponder ID included in the received transaction in-
formation from the license plate database and generates
on-vehicle transponder side license plate information
that is the set of the retrieved license plate and the trans-
action information reception time.
[0084] The central computer system 30 performs an
image recognition on the all vehicle image included in
the local system information, reads the symbols on the
license plate and generates the camera side license plate
information, which is the set of the license plates of all
the vehicles 20 exiting from the exits 60out of the charging
zone 60 and the imaging time.
[0085] The central computer system 30 executes a li-
cense plate matching process for matching the on-vehi-
cle transponder side license plate information and the
camera side license plate information. As a result of the
matching, if the difference between the transaction infor-
mation reception time and the imaging time is smaller
than a predetermined reference and if the on-vehicle
transponder side license plate information and the cam-
era side license plate information are coincident with
each other, the central computer system 30 recognizes
that the authentication of the vehicle 20 having the license
plate is successfully done and the charging is normally
executed. If there is no coincidence between the on-ve-
hicle transponder side license plate information and the
camera side license plate information or if, although the
on-vehicle transponder side license plate information
and the camera side license plate information are coin-
cident with each other, the difference between the trans-
action information reception time and the imaging time
is larger than a predetermined reference, the authenti-
cation is judged to be failed.
[0086] In the on-vehicle transponder 50, when the lack
of remaining amount of a card, the non-insertion of a
card, or a communication error disables the normal
charging, the on-vehicle transponder 50 adds a status of
the charging error to the transaction information and
transmits it to the central computer system 30. The cen-
tral computer system 30 recognizes that the charging is
not normally executed, if the status of the charging error
is added to the transaction information, even if the match-
ing of the license plate is successfully done.
[0087] If the on-vehicle transponder ID or card ID in-
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cluded in the transaction information is registered in a
blacklist of the central computer system 30, the central
computer system 30 recognizes that the charging is not
normally executed, similarly to the case that the status
of the charging error is added.
[0088] A vehicle 20a does not load the on-vehicle
transponder 50. When the vehicle 20a drives in a charg-
ing zone 60 and arrives at an exit 60out, the local system
39 transmits the local side system information to the cen-
tral computer system 30, independently of the presence
or absence of the on-vehicle transponder 50. The central
computer system 30 generates the camera side license
plate information from the received local side system in-
formation. The central computer system 30 executes the
license plate matching process. In this process, the on-
vehicle transponder side license plate information which
coincides with the camera side license plate information
is retrieved. However, since the vehicle 20a does not
load the on-vehicle transponder 50, the retrieval of the
coincident on-vehicle transponder side license plate in-
formation is failed. In this case, the central computer sys-
tem 30 recognizes that the authentication is not success-
fully done and the charging is not normally executed, and
then stores the camera side license plate information as
a non-communicable license plate data.
[0089] According to such a vehicle toll charge system,
the image recognition of the license plate is carried out
on the central computer system 30 side. Thus, the local
side system can be simply constituted. Also, the central
computer system 30 can recognize the image information
from the camera 79 in accordance with the license plate
information obtained by converting the on-vehicle trans-
ponder ID. Thus, it is not required to individually recog-
nize each of the characters, and the recognizing process
can be performed based on whole of the plurality of char-
acters on the license plate. As a result, the recognition
rate is extremely improved.

(Sixth Embodiment)

Vehicle Toll Charge System for Recognizing Vehicle ID 
in Local Side System

[0090] In a vehicle toll charge system according to a
sixth embodiment, the function of the central computer
system 30 for applying image recognition to a license
plate and converting it into an on-vehicle transponder ID
in a fifth embodiment is moved to the local system 39.
[0091] The vehicle toll charge system in this embodi-
ment will be described below with reference to Fig. 14.
The local system 39 which has a configuration different
to that of a fifth embodiment is installed at an exit of a
charging zone 60 in this embodiment. The license plate
image taking apparatus 80 contains a camera 79, a ve-
hicle registration identifier recognizer 39-1, a vehicle ID
converter 39-2 and a database 39-3.
[0092] The camera 79 is installed at the same position
as the camera 79 in Fig. 13. The camera 79 generates

an image of all of the vehicles 20 which exit from the
charging zone 60, and the exiting position information
indicating the latitudes and longitudes at that time, and
the exiting time. The vehicle registration identifier recog-
nizer 39-1 executes image recognition to the image.
Then, the symbols on the license plates represented in
the image are read and extracted as the license plate
information.
[0093] The database 39-3 stores a license plate (ac-
curately, the symbols on the license plate (including the
numerals, characters and the like)) and the vehicle ID
used for the vehicle toll charge system to specify the reg-
istered vehicle linked to each other. The vehicle ID con-
verter 39-2 refers to the database 39-3, retrieves the ve-
hicle ID corresponding to the license plate information
retrieved by the vehicle registration identifier recognizer
39-1 and generates the local side vehicle ID information
that is the set of the exiting position information, the ex-
iting time and the retrieved vehicle ID, and then transmits
it to the central computer system 30.
[0094] The on-vehicle transponder 50 transmits the
transaction information to the central computer system
30, at the time of the exiting from the charging zone 60,
similarly to a fifth embodiment. The central computer sys-
tem 30 uses the on-vehicle transponder ID included in
the transaction information, as an on-vehicle transponder
side vehicle ID serving as an identifier to specify a vehicle
50 in the vehicle toll charge system. The central computer
system 30 generates the on-vehicle transponder side ve-
hicle ID information that is the set of the on-vehicle trans-
ponder side vehicle ID included in the transaction infor-
mation and the reception time. The central computer sys-
tem 30 executes matching of the on-vehicle transponder
side vehicle ID information and the local side vehicle ID
information to consequently execute the authentication
of the vehicle 20.
[0095] According to such a vehicle toll charge system,
only the vehicle ID is transmitted from the camera side
to the central computer system 30. Thus, as compared
with systems in which the image information is transmit-
ted from the local side to the center side, the information
communication amount is extremely small, and the es-
tablishment of the communication network is easy.

(Seventh Embodiment)

Vehicle Toll Charge System in which Local Side System 
Recognizes License plate

[0096] In a vehicle toll charge system according to a
seventh embodiment, the function of the central compu-
ter system 30 for applying image recognition to a license
plate in a vehicle toll charge system in a fifth embodiment
is moved to the local system 39.
[0097] The vehicle toll charge system in this embodi-
ment will be described below with reference to Fig. 15.
Instead of the local system 39 in a fifth embodiment, the
license plate image taking apparatus 80 is installed at an
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exit of the charging zone 60 in this embodiment. The
license plate image taking apparatus 80 includes a cam-
era 79 and a vehicle registration identifier recognizer
39-1.
[0098] The camera 79 is installed at the same position
as the camera 79 in Fig. 13. The camera 79 generates
an image of all of the vehicles 20 which exit from the
charging zone 60, and the exiting position information
indicating the latitudes and longitudes at that time, and
the exiting time. The vehicle registration identifier recog-
nizer 39-1 executes image recognition to the image.
Then, the symbols on the license plates represented in
the image are read and extracted as the license plate
information. The vehicle registration identifier recognizer
39-1 generates the camera side license plate information
which is the set of the license plate information, exiting
position information and the exiting time and transmits it
to the central computer system 30.
[0099] The central computer system 30 stores the li-
cense plate database, in which a license plate (accurate-
ly, the symbols on the license plate (including the numer-
als, characters and the like)) and the vehicle ID used for
the vehicle toll charge system to specify the registered
vehicle are linked to each other.
[0100] The on-vehicle transponder 50 transmits the
transaction information to the central computer system
30, at the time of the exiting from the charging zone 60,
similarly to a fifth embodiment. The central computer sys-
tem 30 uses the on-vehicle transponder ID included in
the transaction information, as the on-vehicle transpond-
er side vehicle ID serving as an identifier to specify the
vehicle 50 in the vehicle toll charge system. The central
computer system 30 generates the on-vehicle trans-
ponder side vehicle ID information that is the set of the
on-vehicle transponder side vehicle ID included in the
transaction information and the reception time. The cen-
tral computer system 30 refers to the license plate data-
base, converts the license plate, which is included in the
local side license plate information, into the vehicle ID,
and then executes matching of the vehicle ID and the
vehicle ID (on-vehicle transponder ID) included in the on-
vehicle transponder side vehicle ID information to con-
sequently execute the authentication of the vehicle 50.
[0101] According to such a vehicle toll charge system,
the license plate information is recognized on the camera
side (local side) and transmitted to the central computer
system 30. Thus, as compared with the system in which
the image information is transmitted from the local side
to the center side, the information communication
amount is extremely small, and the establishment of the
communication network is easy. Moreover, it is not nec-
essary that the local side stores a database in which the
license plate and the vehicle ID are linked to convert the
license plate into the vehicle ID. Thus, the configuration
of the local side is simple, so that the construction cost
of the local side can be reduced.

(Eighth Embodiment)

Vehicle Toll Charge System in which Center Side Dis-
tributes Time Obtained by GPS Function to Local Side 
for Attaining Synchronization

[0102] In the vehicle toll charge system according to
first to seventh embodiments, in order to check that the
charging is normally executed, the information obtained
through the wireless communication from the on-vehicle
transponder 50 and the image information in which the
vehicle is imaged are used for the vehicle existing in the
charging zone 60. At that time, in order to accurately ex-
ecute the check, it is required for the camera side system
which includes, for example, a lot of local controllers 40
installed in the charging zone to use accurate time infor-
mation.
[0103] With reference to Fig. 16, the vehicle toll charge
system in this embodiment includes a GPS receiver 30a
connected to the central computer system 30a, in addi-
tion to the configuration shown, in first to seventh em-
bodiments. The central computer system 30a receives
the GPS information, which is transmitted by the GPS
satellites, through the GPS receiver 30a and obtains the
GPS time that is the information indicating the accurate
time at the time of the reception of the GPS information.
[0104] The central computer system 30a distributes
the GPS time to all of the local side systems installed in
the charging zone 60, namely, the local controllers 40,
the license plate image taking apparatuses 80 and the
like. The local side system generates the image informa-
tion to which the time adjusted in accordance with the
received GPS time is added, for the image of the vehicle
20. The local side system transmits the image of the ve-
hicle 20, the information of the license plate read from
the image or the information obtained by converting the
license plate information into the corresponding vehicle
ID, together with the time, in accordance with the image
information to which the time is added, to the central com-
puter system 30.
[0105] The on-vehicle transponder 50 uses the GPS
function to obtains the GPS time and transmits it together
with the position information to the central computer sys-
tem 30. The central computer system 30 can accurately
execute the authentication of the charging, because both
of the information received from the on-vehicle transpond-
er 50 and the information received from the local side
system are synchronous through the GPS time. Accord-
ing to such a vehicle toll charge system, the large scale
of the synchronized system can be easily established.

(Ninth Embodiment)

Vehicle Toll Charge System in which Local Side Obtains 
Time by Using GPS Function for Attaining Synchroniza-
tion

[0106] With reference to Fig. 17, instead of the GPS
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receiver 30a installed in the central computer system 30
in the vehicle toll charge system in an eighth embodiment,
GPS receivers 78-1 to 78-N are installed in each of many
local side systems (cameras 79-1 to 79-N) that are in-
stalled in the charging zone 60, respectively. In the local
side systems, the GPS receives 78-1 to 78-N generate
the position information and the GPS time, in accordance
with the GPS signal received from the GPS satellites 10,
and adds them to the information obtained by imaging
the vehicle and then transmits it to the central computer
system 30.
[0107] According to such a vehicle toll charge system,
the large scale synchronization system can be easily es-
tablished similarly to an eighth embodiment. Moreover,
since the local side system can obtain the position infor-
mation by using the GPS function, the positions of the
local side systems are not required to be independently
inputted to the database for managing the positions.

(Tenth Embodiment)

Vehicle Toll Charge System in which Authentication is 
Carried Out at Entrance

[0108] In a vehicle toll charge system in a fifth embod-
iment, the authentication is carried out at the exit of the
charging zone 60. In a tenth embodiment, the authenti-
cation is carried out at the entrance of the charging zone
60.
[0109] With reference to Fig. 18, the local system 39
is installed around an entrance of the charging zone 60,
and the license plate image taking apparatus 80 takes
an image of a vehicle 50 that enters the charging zone
60 from outside the charging zone 60, and applies image
recognition to the image to read the license plate, and
then transmits it together with the position and current
time of the local system 39 through the communication
unit 81 to the central computer system 30.
[0110] The on-vehicle transponder 50, when moving
into the charging zone 60 at a charging zone entrance
60in from outside the charging zone 60, executes a set-
tlement process for using the card inserted in the on-
vehicle transponder 50 and withdrawing the charged toll
and then transmits the position information of the charg-
ing zone entrance 60in, the time and the on-vehicle trans-
ponder ID to the central computer system 30. The central
computer system 30 executes matching of the informa-
tion received from the local system 39 and the information
received from the on-vehicle transponder 50 to conse-
quently execute the authentication of the vehicle 50. A
vehicle 50a that does not load the on-vehicle transponder
50 is recognized to be a fraudulent vehicle in the central
computer system 30, because the on-vehicle transpond-
er ID matched with the license plate obtained from the
license plate image taking apparatus 80 is not transmitted
thereto.
[0111] According to such a vehicle toll charge system,
a fraudulent vehicle can be specified at the entrance of

the charging zone 60. Thus, by reporting the information
indicating that the on-vehicle transponder 50 is normally
charged to outside the vehicle, it is possible to visibly
judge a fraudulent vehicle inside the charging zone 60.
For example, by placing a displaying lamp on the roof of
a vehicle registered in the vehicle toll charge system, if
the charging process is normally executed, such a judg-
ment can be carried out by turning on and off the display-
ing lamp in a particular pattern. As a result, a monitoring
person can easily check a fraudulent vehicle. Further,
there is an effect for drivers to suppress fraudulence.
[0112] As a variation of this embodiment, it is possible
to establish a system for carrying out: a time-based
charge in which the charged toll is determined on the
basis of the time staying in the charging zone: or a dis-
tance-based charge in which the charged toll is deter-
mined on the basis of the driving distance inside the
charging zone. In this case, the local side system in a
ninth embodiment is installed. Then, together with the
entrance side of the charging zone 60, also on the exit
side, the information from the on-vehicle transponder 50
and the information from the local side system are trans-
mitted to the central computer system 30. Then, the po-
sition information and time information of the entrance
side and the position information and exit information of
the exit side are used to calculate the charged toll. In this
system, the charging is not carried out at the charging
zone entrance 60in. Then, only the information indicating
that the vehicle is registered as the vehicle using the ve-
hicle toll charge system is transmitted from the on-vehicle
transponder 50 to the central computer system 30. The
charging is carried out at the charging zone exit 60out.

Claims

1. A vehicle toll charge system comprising:

an on-vehicle transponder configured to be
loaded on a vehicle, have a GPS (Global Posi-
tioning System) function, and storing a charging
zone information indicating a charging zone
where a toll is charged and an on-vehicle trans-
ponder identification information being assigned
to individually identify the on-vehicle transpond-
er;
a local computer system configured to generate
an image data by taking an image of a vehicle
existing in the charging zone;
a central computer system configured to be con-
nected to the local computer system via a wide
area network and receive the image data; and
an authentication computer configured to store
identification information of a preliminary regis-
tered vehicle,
wherein the on-vehicle transponder transmits
the on-vehicle transponder identification infor-
mation to the authentication computer at a pre-
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determined timing when recognizes being in the
charging zone based on a position information
obtained by the GPS function, and
the authentication computer executes an au-
thentication for charging a toll on a vehicle based
on a matching result of the on-vehicle trans-
ponder identification information received from
the on-vehicle transponder and the identification
information of the preliminary registered vehicle.

2. The vehicle toll charge system according to claim 1,
wherein the authentication computer is included in
the central computer system.

3. The vehicle toll charge system according to claim 2,
wherein the authentication computer, when the au-
thentication is failed, transmits information corre-
sponding to the on-vehicle transponder identification
information of a vehicle the authentication thereof is
failed to the local computer system, and
the local computer system transmits the image data
of a vehicle the authentication thereof is failed to the
central computer system, in accordance with a
matching of information corresponding to the re-
ceived on-vehicle transponder identification infor-
mation and an imaged license plate of a vehicle.

4. The vehicle toll charge system according to claim 2,
wherein the authentication computer is configured
to judge whether or not a vehicle loading the on-
vehicle transponder is a fraudulent vehicle by exe-
cuting matching of the on-vehicle transponder iden-
tification information and a preliminary registered
fraudulent vehicle identification information, and if a
vehicle loading the on-vehicle transponder is judged
as a fraudulent vehicle, the authentication computer
transmits information corresponding to the on-vehi-
cle transponder identification information of a vehicle
which is judges as a fraudulent vehicle, and
the local computer system transmits the image data
of a vehicle which is judged as a fraudulent vehicle
to the central computer system by executing match-
ing of the received information corresponding to the
on-vehicle transponder identification information
and an imaged license plate of a vehicle.

5. The vehicle toll charge system according to claim 3
or 4, wherein a card which stores a money amount
or a value corresponding to the money amount is
inserted in the on-vehicle transponder, and
the on-vehicle transponder is configured to calculate
a charging amount charged in the charging zone
based on the position information and a preliminary
stored charge table and generate transaction infor-
mation which includes information indicating a value
generated by subtracting the charging amount from
the money amount or a value corresponding to the
money amount and transmit the transaction informa-

tion to the authentication computer.

6. The vehicle toll charge system according to claim 3
or 4, wherein the authentication computer stores a
charge table, and configured to:

calculate a charging amount charged in the
charging zone based on the position information
received from the on-vehicle transponder and
the charge table; and
judge whether charging on a vehicle loading the
on-vehicle transponder is possible or not based
on the charging amount and the identification
information of a vehicle, and
when the charging on a vehicle is judged to be
impossible, the authentication computer trans-
mits an image send request, which includes the
identification information of a vehicle, for re-
questing the local computer system to transmit
the image data corresponding to a vehicle load-
ing the on-vehicle transponder to the central
computer system.

7. The vehicle toll charge system according to claim 1,
wherein the authentication computer is included in
the local computer system, and
the local computer system is configured to:

calculate a charging amount charged in the
charging zone based on the position information
received from the on-vehicle transponder and
the charge table; and
judge whether charging on a vehicle loading the
on-vehicle transponder is possible or not based
on the charging amount and the identification
information of a vehicle; and
when the charging on a vehicle is judged to be
impossible, the local computer system transmits
the image data corresponding to a vehicle load-
ing the on-vehicle transponder to the central
computer system, by executing a matching of
the identification information of a vehicle loading
the on-vehicle transponder and an obtained li-
cense plate identification information.

8. The vehicle toll charge system according to any of
claims 5 to 7, wherein the local computer system is
installed in a position from which an image of a ve-
hicle existing at an exit of the charging zone is taken,
and
the charging amount is calculated by using the
charge table based on the position information cor-
responding to a position where a vehicle enters the
charging zone and the position information corre-
sponding to a position where a vehicle exits the
charging zone.

9. The vehicle toll charge system according to any of
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claims 1 to 8, wherein any of the charging zone, the
charge table and the identification information of a
vehicle stored in the on-vehicle transponder can be
rewritten by an input operation to the central com-
puter system.

10. The vehicle toll charge system according to claim 1,
wherein the authentication computer is included in
the central computer system,
the image data includes an image of every vehicle
passes a predetermined area and a stamped time,
and
the authentication computer executes the authenti-
cation based on judging whether or not a vehicle
whose image is taken by the local computer system
is preliminary registered,
wherein the judging is executed based on an execu-
tion of matching of a license plate preliminary regis-
tered correspondingly to the identification informa-
tion of a vehicle and information of a license plate
included in the image data.

11. The vehicle toll charge system according to claim
10, wherein the local computer system is installed in
a position from where an image of a vehicle existing
at an exit of the charging zone is taken.

12. The vehicle toll charge system according to claim 10
or 11, wherein the authentication computer is con-
figured to store information of a license plate of a
vehicle extracted from the image of every vehicle as
a communication incapable license plate data, when
a license plate corresponding to the on-vehicle trans-
ponder identification information received from the
on-vehicle transponder does not exist in the image
of every vehicle.

13. The vehicle toll charge system according to claim 10
or 11, wherein the authentication computer is includ-
ed in the central computer system,
the local computer system stores a registered vehi-
cle table in which a vehicle identifier for identifying a
preliminary registered vehicle and a license plate is
linked,
the local computer system is configured to extract
the vehicle identifier corresponding to a license plate
included in the image of every vehicle, and add the
extracted vehicle identifier to the image data, and
the authentication computer is configured to execute
the authentication based on matching of the vehicle
identifier received from the on-vehicle transponder
and the identification information of the preliminary
registered vehicle.

14. The vehicle toll charge system according to claim 10
or 11, wherein the authentication computer is includ-
ed in the central computer system,
the local computer system is configured to read a

character on a license plate in the image of every
vehicle by an image recognition and add the char-
acter to the image data, and
the authentication computer is configured to execute
the authentication by using the character included in
the received image data as the information of the
license plate included in the image data.

15. The vehicle toll charge system according to claim 8,
wherein the local computer system is installed in a
position adoptive to take an image of a vehicle ex-
isting in an entrance of the charging zone.

16. A vehicle toll charge method comprising:

an on-vehicle transponder recognizing that the
on-vehicle transponder enters a charging zone
where a toll is charged based on a position in-
formation obtained by using GPS function,
wherein the on-vehicle transponder is loaded on
a vehicle and stores the charging zone and an
on-vehicle transponder identification informa-
tion being assigned to identify the on-vehicle
transponder;
a local computer system generating image data
by taking vehicle image being an image of a ve-
hicle in the charging zone;
a central computer system receiving the vehicle
image from the local computer system;
extracting and storing information of a license
plate from the vehicle image;
the on-vehicle transponder transmitting transac-
tion information including the on-vehicle trans-
ponder identification information to an authenti-
cation computer via a wireless communication
in a predetermined timing when the on-vehicle
transponder enters the charging zone; and
the authentication computer executing an au-
thentication for charging a toll on a vehicle load-
ing the on-vehicle transponder based on the on-
vehicle transponder identification information
received from the on-vehicle transponder and
preliminary registered identification information
of a vehicle.

17. The vehicle toll charge method according to claim
16, wherein the authentication computer is included
in the central computer system.

18. The vehicle toll charge method according to claim
17, further comprising:

the authentication computer transmitting the on-
vehicle transponder identification information
corresponding to a vehicle the authentication
thereof is failed to the local computer system for
requesting transmitting of an image, when a re-
sult of the executing the authentication is failed,
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and
the local computer system transmitting the ve-
hicle image corresponding to a vehicle the au-
thentication thereof is failed to the central com-
puter system, in accordance with a matching of
information corresponding to the received on-
vehicle transponder identification information
and an imaged license plate of a vehicle.

19. The vehicle toll charge method according to claim
17 or 18, further comprising:

the central computer system executing a match-
ing of the on-vehicle transponder identification
information received from the on-vehicle trans-
ponder and a preliminary registered fraudulent
vehicle identification information, and transmit-
ting a fraudulent vehicle image send request in-
cluding an identification information of a vehicle
to the local computer system when a vehicle
loading the on-vehicle transponder is judged as
a fraudulent vehicle; and
the local computer system transmitting an image
of a vehicle corresponding to the fraudulent ve-
hicle image send request by executing a match-
ing of the received identification information of
a vehicle and the information of the license plate
when the fraudulent vehicle image send request
is received from the central computer system.

20. The vehicle toll charge method according to any of
claims 17 to 19, wherein a card which stores a money
amount or a value corresponding to the money
amount is inserted in the on-vehicle transponder,
and
the on-vehicle transponder calculating a charging
amount charged in the charging zone based on the
position information and a preliminary stored charge
table, transmitting information indicating a value
generated by subtracting the charging amount from
the money amount or a value corresponding to the
money amount to the central computer system.

21. The vehicle toll charge method according to any of
claims 17 to 19, wherein in the transmitting the on-
vehicle transponder identification information, the
authentication computer calculates a charging
amount based on the position information included
in the transaction information received from the on-
vehicle transponder and a preliminary registered
charge table, and judged as the authentication is
failed when a charging on a vehicle loading the on-
vehicle transponder is judged as impossible based
on the charging amount and the preliminary regis-
tered identification information of a vehicle loading
the on-vehicle transponder.

22. The vehicle toll charge method according to claim

16, wherein the local computer system stores a
charge table and identification information of a vehi-
cle, and
the vehicle toll charge method further comprises:

the on-vehicle transponder transmitting the on-
vehicle transponder identification information to
the local controller when the on-vehicle trans-
ponder is in the charging zone;
the local controller calculating a charging
amount in the toll zone based on the position
information and the transaction information re-
ceived from the on-vehicle transponder, and the
charge table;
checking whether a charging on a vehicle load-
ing the on-vehicle transponder is possible or not;
and
transmitting the vehicle image corresponding to
a vehicle loading the on-vehicle transponder to
the central computer system by executing a
matching of the preliminary registered identifi-
cation information of a vehicle and the informa-
tion extracted from the license plate when a
charging on a vehicle loading the on-vehicle
transponder is judged to be impossible.

23. The vehicle toll charge method according to claim
22, wherein the local controller is installed in a bound-
ary portion of the charging zone and its outside, and
the authentication computer decides a charging
amount on a vehicle loading the on-vehicle trans-
ponder based on the position information corre-
sponding to a position where a vehicle loading the
on-vehicle transponder enters the charging zone
and the position information corresponding to a po-
sition where a vehicle loading the on-vehicle trans-
ponder exits from the charging zone.

24. The vehicle toll charge method according to claim
16, wherein the authentication computer is included
in the central computer system,
the image data includes an images of every vehicle
passes a predetermined area and a stamped time,
and
the authentication computer executes a judging
whether a vehicle imaged by the local computer sys-
tem is preliminary registered or not based on a result
of a matching of a license plate preliminary regis-
tered correspondingly to the preliminary registered
identification information of a vehicle and information
of a license plate included in the image data, and
executes the authentication based on a result of the
judging.

25. The vehicle toll charge method according to claim
24, wherein the local computer system is installed in
a position from where an image of a vehicle existing
at an exit of the charging zone is taken.
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26. The vehicle toll charge method according to claim
24 or 25, further comprising:

the authentication computer storing information
of a license plate of a vehicle extracted from the
image of every vehicle as a communication in-
capable license plate data, when a license plate
corresponding to the on-vehicle transponder
identification information received from the on-
vehicle transponder does not exist in the image
of every vehicle.

27. The vehicle toll charge method according to claim
24 or 25, wherein the authentication computer is in-
cluded in the central computer system,
the local computer system stores a registered vehi-
cle table in which a vehicle identifier for identifying a
preliminary registered vehicle and a license plate is
linked,
the local computer system extracts the vehicle iden-
tifier corresponding to a license plate included in the
image of every vehicle, and add the extracted vehicle
identifier to the image data, and
the authentication computer executes the authenti-
cation based on matching of the vehicle identifier
received from the on-vehicle transponder and the
identification information of the preliminary regis-
tered vehicle.

28. The vehicle toll charge method according to claim
24 or 25, wherein the authentication computer is in-
cluded in the central computer system,
the local computer system reads a character on a
license plate in the image of every vehicle by an im-
age recognition and add the character to the image
data, and
the authentication computer executes the authenti-
cation by using the character included in the received
image data as the information of the license plate
included in the image data.

29. The vehicle toll charge method according to claim
22, wherein the local computer system is installed in
a position adoptive to take an image of a vehicle
existing in an entrance of the charging zone.

30. A computer program product embodied on a com-
puter-readable medium and comprising code that,
when executed, causes a computer to perform the
vehicle toll charge method according to any of claims
16 to 29.
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