
20020 660 8-2 *159159* *G00002* TITLE OF THE INVENTION TOLL CHARGING SYSTEM
AND TOLL CHARGING METHOD  BACKGROUND OF THE INVENTION The present invention
relates to a toll charging  5 system and toll charging method and, more
particularly,  to a toll charging system and toll charging method,  which
automatically charge a toll for a toll road or  the like as a vehicle
passes through the road. To automatically charge a vehicle a toll, a method
10 has conventionally been employed in which an onboard  device is mounted
on a vehicle, a credit card is  inserted into the onboard device, and a
toll rate  corresponding to a toll is paid from the credit card on  the
basis of communication with a roadside system at 15 a tollgate. For such a
toll charging method, however, a dedicated roadside infrastructure is
necessary.  In addition, a driver must purchase an expensive  onboard
device. For these reasons, this system is not  20 rapidly proliferating. A
toll charging system which requires no onboard  device and uses only a
portable telephone has been  developed. However, only with a portable
telephone, the 25 charging side cannot measure the accurate position of  



a vehicle. Hence, this toll charging system does not  work well. In
addition, since a vehicle model cannot be specified, the system cannot
accurately charge  a toll that changes depending on the vehicle model. For
position measurement, when a GPS receiver is  added, the position accuracy
can be increased to some  5 extent. However, position data measured by a
GPS receiver may be altered. Additionally, in such a toll charging system
using  only a portable telephone, charging is done when the  driver side
calls the charging side using a portable 10 telephone. However, a driver
cannot make a call by  himself using a portable telephone during driving,
as a matter of course. To do this, a dedicated device for  making a call
using a portable telephone is required.  As described above, a toll
charging system that 15 requires an expensive onboard device cannot quickly
proliferate. On the other hand, a toll charging system  using only a
portable telephone is not practical. BRIEF SUMMARY OF THE INVENTION  The
present invention has been made in 20 consideration of the above situation,
and has as its  object to provide a toll charging system and toll  charging
method, which can execute toll charge  processing by using a portable
telephone and an onboard  device having a dialing function of dialing the
25 portable telephone and automatically transmitting  



necessary information from the portable telephone to  the charge processing
side, thereby improving the 3 reliability of the entire system while
reducing the  cost of the onboard device. In order to achieve the above
object, the present  invention uses the following means. 5 A toll charging
system using a toll charging  method according to an aspect of the present
invention  is implemented by a roadside apparatus, onboard device,
portable telephone, and charging apparatus. The roadside apparatus is
arranged on a roadside  10 of a charging area to detect a vehicle entering
the  charging area. The roadside apparatus transmits charging information
containing at least toll  information and the address of a charge
processing side  to the detected vehicle. 15 An onboard device is arranged
in the vehicle. The  charging information transmitted from the roadside
apparatus is received by the onboard device. The  onboard device generates
vehicle identification  information to identify the vehicle and also
outputs 20 instruction information which instructs to transmit the
charging information and vehicle identification  information to the address
contained in the received  charging information. The onboard device
executes  communication in a shorter range than that of the 



25 portable telephone. The instruction information output from the  onboard
device is input to the portable telephone connected to the onboard device.
On the basis of this  instruction information, the portable telephone
transmits the charging information and vehicle  identification information
to the address. When a 5 charge processing result is transmitted from the
charging apparatus, the charge processing result is  received by the
portable telephone and displayed or  output as voice data. The charging
apparatus receives the charging  10 information and vehicle identification
information  transmitted from the portable telephone, identifies the
vehicle on the basis of the received vehicle  identification information,
and executes charge  processing for the identified vehicle. In addition, 15
the charging apparatus transmits a charge processing  result to the
portable telephone of a corresponding  vehicle. Additional objects and
advantages of the present  invention will be set forth in the description
which  20 follows, and in part will be obvious from the description, or may
be learned by practice of the  present invention. The objects and
advantages of the  invention may be realized and obtained by means of the
instrumentalities and combinations particularly pointed  



25 out hereinafter. BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING
The accompanying drawings, which are incorporated in and constitute a part
of the specification,  illustrate presently preferred embodiments of the
present invention and, together with the general  description given above
and the detailed description of 5 the preferred embodiments given below,
serve to explain  the principles of the present invention. FIG. 1 is a view
showing an example of the  arrangement of a toll charging system using a
toll  charging method according to the first embodiment; 10 FIG. 2 is a
block diagram showing a network so as  to explain a connection example
between a charging  apparatus and roadside apparatuses; FIG. 3 is a view
showing an example of a data flow  so as to explain the operation of the
toll charging 15 system using the toll charging method according to the
first embodiment; FIG. 4 is a functional block diagram showing  an example
of the arrangement of an onboard device;  FIG. 5A is a view showing an
example in which 20 the onboard device is connected to a portable telephone
through a cable; FIG. 5B is a view showing another example in which  the
onboard device is connected to a portable telephone  through a cable; 



25 FIG. 5C is a view showing an example in which the  onboard device is
wirelessly connected to a portable  telephone; FIG. 5D is a view showing
another example in which  the onboard device is wirelessly connected to a
portable telephone; FIG. 5E is a view showing an example in which the  5
onboard device is directly connected to a portable  telephone; FIG. 6 is a
functional block diagram showing  an example of an arrangement in which a
board having  a portable telephone function is incorporated in the  10
onboard device; FIG. 7 is a functional block diagram showing  an example of
the arrangement of the charging  apparatus; FIG. 8 is a view showing an
example of a data flow  15 so as to explain the operation of the toll
charging  system using the toll charging method according to the  first
embodiment; FIG. 9 is a flow chart showing an example of the  operation of
the toll charging system using the toll  20 charging method according to
the first embodiment; FIG. 10 is a functional block diagram showing an
example of the arrangements of the onboard device and  portable telephone,
which are applied to a toll  charging system using a toll charging method
according  



25 to the second embodiment; FIG. 11 is a view showing an example of a data
flow so as to explain the operation of the toll 7 charging system using the
toll charging method  according to the second embodiment; and FIG. 12 is a
flow chart showing an example of the  operation of the toll charging system
using the toll 5 charging method according to the second embodiment.
DETAILED DESCRIPTION OF THE INVENTION The embodiments of the present
invention will be  described below with reference to the accompanying
drawing. 10 (First Embodiment) The first embodiment of the present
invention will  be described with reference to FIGS. 1 to 9. As shown in
FIG. 1 to FIG. 3, the toll charging  system using the toll charging method
according to the  15 first embodiment comprises an onboard device 12
mounted on a vehicle 10, a portable telephone 14, a roadside  apparatus 16
arranged on a roadside 15, and a charging  apparatus 18. As shown in FIG.
2, the charging apparatus 18 is  20 connected to the plurality of roadside
apparatuses 16  through a dedicated line 20. The charging apparatus 18
collectively executes charge processing in a plurality  of charging areas
17 by transmitting/receiving data  



to/from the roadside apparatuses 16. 25 A vehicle sensor 24 for detecting
the vehicle 10  and a number plate read sensor 26 for reading a
registration number on a number plate 27 of the vehicle 10 are arranged in
the charging area 17 of  a toll road 22. As the vehicle sensor 24, for
example, a camera,  VPD, laser VPD, footboard, or loop coil is used. 5 As
the number plate read sensor 26, for example, a camera, an electronic
number plate (radio vehicle  tag) reader, or the like is used. When the
vehicle 10 enters the charging area 17,  the vehicle sensor 24 detects the
vehicle 10 and 10 outputs a detection signal a to the roadside apparatus
16, as shown in FIG. 3. In addition, the number plate  read sensor 26
recognizes the number plate 27 of the vehicle 10 and outputs recognition
information b to  the roadside apparatus 16. 15 Upon receiving the
detection signal a and  recognition information b, the roadside apparatus
16  generates charging information on the basis of the  recognition
information b. Furthermore, the address  (telephone number) of the charging
apparatus 18 is 20 added to the charging information, and the information
is encrypted, thereby generating charge request  information c. The
encrypted charge request  information c is transmitted to the onboard
device 12  



in the vehicle 10 by short range communication. 25 Examples of the short
range communication methods are  DSRC (Dedicated Short Range
Communication), optical  beacon, radio beacon, and Bluetooth. As shown in
FIG. 4, the onboard device 12  comprises a short range receiver 30, CPU 32,
memory 34,  and interface (I/F) 36. The short range receiver 30 receives
the charge  5 request information c transmitted from the roadside
apparatus 16 and transfers the received charge request  information c to
the CPU 32. In the onboard device 12  and portable telephone 14, the charge
request  information c transmitted from the roadside apparatus  10 16 is
not decrypted. The CPU 32 determines on the basis of the charge  request
information c transferred from the short range  receiver 30 whether the
charge request from the roadside apparatus 16 should be refused or agreed
to.  15 The request is refused, e.g., when the charge amount is  not
correct (when a midsize car is billed a charge  amount for a large car). If
the charge request information c has no  inconsistency, the charge request
information c is  20 agreed to and stored in the memory 34. In addition, a
unique vehicle number assigned to the onboard  device 12 in advance is
encrypted to generate vehicle  identification information d. The I/F 36 is
caused to  



call the charging apparatus 18 represented by the 25 address (telephone
number) contained in the charge  request information c to request
settlement. The I/F 36 causes the portable telephone 14 to 10 dial the
address of the charging apparatus 18 on  the basis of an instruction from
the CPU 32. The portable telephone 14 is dialed by the I/F 36.  When the
address of the charging apparatus 18 is 5 dialed, the charge request
information c and vehicle  identification information d are transmitted to
the  charging apparatus 18 using wide range communication.  Since the
vehicle identification information d is  encrypted, a third party cannot
recognize or alter the 10 vehicle number. A charge processing result e
transmitted from the charging apparatus 18 is received  and output as
character data or voice data. For example, the onboard device 12 and
portable  telephone 14 are connected in the following way. 15 However, any
other connection method may be used. As the first example, the onboard
device 12 and  portable telephone 14 are connected through a cable 40  such
as a PDC cable or USB cable, as shown in FIG. 5A  or 5B. FIG. 5A shows an
example in which the onboard  20 device 12 is directly connected to the
portable telephone 14 using the cable 40. FIG. 5B shows an example in which
the onboard device 12 and portable  



telephone 14 are connected by connecting the portable  telephone 14 to a
connector 42 connected to the onboard 25 device 12 through the cable 40. As
the second example, a wireless system such as  a Bluetooth or infrared
system is used, as shown in - 11  FIG. 5C or 5D. FIG. 5C shows an example
in which the  onboard device 12 can communicate with the portable
telephone 14 by radio. FIG. 5D shows an example in  which the onboard
device 12 can communicate with 5 the portable telephone 14 by radio by
attaching  the portable telephone 14 to a connector 44  radio-communicable
with the onboard device 12. As the third example, the onboard device 12 and
portable telephone 14 are connected by directly 10 attaching the portable
telephone 14 to the onboard  device 12, as shown in FIG. 5E. Alternatively,
as shown in FIG. 6, a board 38  having the function of the portable
telephone 14 may be  incorporated in the onboard device 12 to omit the 15
portable telephone 14. As shown in the functional block diagram of  FIG. 7,
the charging apparatus 18 comprises a receiving/decrypting section 46,
authenticating  section 48, charge processing section 50, and charge  20
processing result transmitting section 52. The receiving/decrypting section
46 receives and  



decrypts the charge request information c and vehicle  identification
information d transmitted from the  portable telephone 14 in the vehicle 10
and outputs the 25 decryption results to the authenticating section 48.
The receiving/decrypting section 46 also acquires from  the roadside
apparatus 16 the recognition information b 12 output from the number plate
read sensor 26 to the roadside apparatus 16 and outputs the recognition
information b to the authenticating section 48. The authenticating section
48 recognizes the 5 vehicle on the basis of the decryption result output
from the receiving/decrypting section 46 and compares  the decryption
result with the recognition information  b output from the
receiving/decrypting section 46. When the recognized vehicle is consistent
with the  10 contents of the identification information b, the
authenticating section 48 outputs the decryption result to the charge
processing section 50. The charge processing section 50 executes charge
processing for the vehicle 10 on the basis of the 15 decryption result
output from the authenticating  section 48 and outputs the charge
processing result e  to the charge processing result transmitting section
52. The charge processing result transmitting  20 section 52 returns the
charge processing result e 



output from the charge processing section 50 to the  vehicle 10 as the
transmission source of the charge  request information c and vehicle
identification  information d using wide range communication. 25 The
operation of the toll charging system using  the toll charging method
according to this embodiment  having the above arrangement will be
described next - 13  with reference to the view of a data flow shown in
FIG. 8 and the flow chart shown in FIG. 9. When the vehicle 10 that is
running through the  toll road 22 enters the charging area 17, the vehicle
5 sensor 24 detects the vehicle 10 and outputs the detection signal a to
the roadside apparatus 16. In addition, the number plate read sensor 26
recognizes  the number plate 27 and outputs the recognition  information b
to the roadside apparatus 16 (step S1). 10 Upon receiving the detection
signal a and  recognition information b, the roadside apparatus 16
generates charging information on the basis of the  recognition information
b. The roadside apparatus 16  also adds the address (telephone number) of
the 15 charging apparatus 18 to the charging information and  encrypts the
information, thereby generating the charge  request information c. The
charge request information  c is transmitted to the onboard device 12 in
the vehicle 10 by short range communication. In addition,  



20 the recognition information b is output to the charging  apparatus 18
(step S2). The transmitted charge request information c is  received by the
short range receiver 30 in the onboard  device 12 and transferred to the
CPU 32. The CPU 32 25 determines on the basis of the charge request
information c transferred from the short range receiver  30 whether the
charge request should be refused or 14 agreed to (step S3). The request is
refused (NO in step S4), e.g., when  a midsize car is billed a charge
amount for a large  car, and the charge amount is not correct. In this 5
case, charge processing using the toll charging system  using the toll
charging method according to this  embodiment is not performed. Toll
collection is done  by directly paying the toll to a toll collector in a
manned tollbooth, as usual. 10 If the charge request information c has no
inconsistency (YES in step S4), the charge request  information c is agreed
to and stored in the memory 34.  In addition, the vehicle identification
information d  is generated by encrypting the vehicle number unique to  15
the onboard device 12. The I/F 36 causes the portable telephone 14 to  dial
the address (telephone number) contained in the  charge request information
c (step S5). The charge  



request information c and vehicle identification 20 information d are
transmitted from the portable  telephone 14 to the charging apparatus 18
using wide  range communication (step S6). The charge request information c
and vehicle  identification information d transmitted from the 25 portable
telephone 14 are received and decrypted by the  receiving/decrypting
section 46 in the charging  apparatus 18 and then output to the
authenticating - 15 section 48. The authenticating section 48 recognizes
the vehicle on the basis of the decryption result.  The vehicle recognition
result is compared with the  recognition information b output from the
roadside 5 apparatus 16 in step S2 (step S7). When the comparison  result
has no inconsistency (YES in step S8), the  decryption result is output to
the charge processing  section 50. If the comparison result has
inconsistency (NO in  10 step S8), charge processing using the toll
charging  system using the toll charging method according to this
embodiment is not performed. Toll collection is done  .by directly paying
the toll to a toll collector in a manned tollbooth, as usual. 15 The charge
processing section 50 executes charge  processing for the vehicle 10 on the
basis of the  decryption result output from the authenticating  



section 48 and outputs the charge processing result e to the charge
processing result transmitting section 52  20 (step S9). The charge
processing result e is returned from  the charge processing result
transmitting section 52 to  the vehicle 10 as the transmission source of
the charge  request information c and vehicle identification 25 information
d using wide range communication (step S10). The charge processing result e
transmitted from - 16  the charge processing result transmitting section 52
is  received by the portable telephone 14 and output onto  the display
screen of the portable telephone 14 as  character data or output from the
speaker of the 5 portable telephone 14 as voice data (step 511). With  this
operation, the passenger in the vehicle 10 is  notified that the charge
processing was correctly done. To confirm the charge processing result e,
it need  not always be returned to the portable telephone 14. 10 Instead,
the passenger in the vehicle 10 may  voluntarily access the charging
apparatus 18 to confirm  the charge processing result e. Alternatively, the
charge processing result e received by the portable  telephone 14 may be
transferred to the onboard device 15 12 and displayed or output as voice
data on the onboard  device 12. 



As described above, in the toll charging system  using the toll charging
method according to this  embodiment, since the onboard device 12 which 20
communicates with the roadside apparatus 16 is  arranged, the charging
apparatus 18 can measure the  accurate position of the vehicle 10 and
specify the  vehicle model by the above function. Hence, a correct  toll
can be presented. 25 The communication between the onboard device 12  and
the roadside apparatus 16 arranged on the roadside  15 is done only as
downlink communication from the 17  roadside apparatus 16 to the onboard
device 12 side.  In addition, the communication can be limited to short
range communication. For this reason, the onboard  device 12 need not have
a wide range communication 5 function and therefore can be inexpensive.
Furthermore, the traffic amount in wide range  communication can be
reduced. The roadside apparatus 16 and onboard device 12  may perform
two-way communication and authenticate each  10 other to ensure security.
The onboard device 12 can transmit the charge  request information c
received from the roadside  apparatus 16 to the charging apparatus 18 by
dialing  the portable telephone 14. Since the driver need not 15 make a
call by himself using the portable telephone 14  



during driving, driving safety is not impeded. That is, wide range
communication is done by the  portable telephone 14, and short range
communication is  done by the onboard device 12. With this arrangement, 20
the reliability of the entire system and the safety  during driving can be
improved while reducing the cost  of the onboard device 12. As a result,
proliferation  of the toll charging system can be promoted. (Second
Embodiment) 25 The second embodiment of the present invention  will be
described with reference to FIGS. 10 to 12.  A toll charging system using a
toll charging 18 method according to the second embodiment of the  present
invention is different from the toll charging  system using the toll
charging method according to the  first embodiment only in the arrangement
of a portable  5 telephone 14. Hence, the different arrangement will be
described  here with reference to FIG. 10, and a repetitive  description of
the same parts will be omitted. FIG. 10 is an example of a functional block
10 diagram of an onboard device 12 and the portable  telephone 14, which
are applied to the toll charging  system using the toll charging method
according to this  embodiment. The portable telephone 14 comprises a
transmitter/receiver 54, CPU 56, and IC card 58. 



15 The transmitter/receiver 54 executes normal voice  communication and
also transmits/receives data to/from  the onboard device 12 and a charging
apparatus 18. The transmitter/receiver 54 executes data
transmission/reception in cooperation with the CPU 56.  20 Upon receiving
data from the onboard device 12, the transmitter/receiver 54 outputs the
received data to  the CPU 56. On the other hand, the  transmitter/receiver
54 receives data from the CPU 56  and transmits the received data to the
charging 25 apparatus 18. The CPU 56 writes data in the IC card 58 or
reads data written in the IC card 58 on the basis 19  of data received by
the transmitter/receiver 54.  When the transmitter/receiver 54 transmits
data,  the CPU 56 transfers necessary data to the transmitter/receiver 54.
5 The IC card 58 is a data-rewritable storage medium  which can be
attached/detached to/from the portable  telephone 14. A toll rate
corresponding to a toll of a  toll road 22 is written in the IC card 58.
When a toll  is paid, settlement is done by subtracting a toll rate 10
corresponding to the toll. A user can purchase the IC  card 58 in which a
toll rate corresponding to a toll is  written at a predetermined facility
such as a gas  station or service area. In addition, a corresponding  



toll rate can also be additionally written by paying 15 a corresponding
charge at a predetermined facility.  Operation performed when a dial
request is issued  from an I/F 36 to the portable telephone 14 having the
transmitter/receiver 54, CPU 56, and IC card 58 will be  described with
reference to the view of a data flow 20 shown in FIG. 11 and the flow chart
shown in FIG. 12.  Steps S21 to S24 shown in FIGS. 11 and 12 are the same
as steps S1 to S4 shown in FIGS. 8 and 9. If charge request information c
has no  inconsistency (YES in step S24), a dial request is sent  25 from an
I/F 36 to the portable telephone 14. This dial  request is received by the
transmitter/receiver 54 (step S25). - 20  When the transmitter/receiver 54
receives the dial  request, the CPU 56 confirms the remaining toll rate of
the IC card 58 and outputs the confirmation result to  the
transmitter/receiver 54. The transmitter/receiver 5 54 calls a charging
apparatus 18 to transmit the charge  request information c and remaining
toll rate  information q of the IC card 58 to the charging  apparatus 18
using wide range communication (step S26). The charge request information c
and remaining  10 toll rate information q transmitted by the portable
telephone 14 is received by a receiving/decrypting  section 46 of the
charging apparatus 18, decrypted,  



and output to an authenticating section 48. The  authenticating section 48
recognizes the vehicle on 15 the basis of the decryption result. The
vehicle  recognition result is compared with recognition  information b
output from a roadside apparatus 16 in  step S22 (step S27). If there is no
inconsistency  (YES in step S28), and a toll can be collected from 20 the
remaining toll rate of the IC card 58 (YES in  step S29), charge processing
information h is  transmitted to the transmitter/receiver 54 of the
portable telephone 14 as the transmission source to  withdraw a toll rate
corresponding to the toll 25 (step S30). If the comparison result in step
S27 contains  inconsistency (NO in step S28), charge processing using 21
the toll charging system using the toll charging method  according to this
embodiment is not performed. Toll  collection is done by directly paying
the toll to a toll collector in a manned tollbooth, as usual. 5 If the
comparison result in step S27 contains no  inconsistency (YES in step S28),
and the toll cannot be  collected from the remaining toll rate of the IC
card  58 (NO in step S29), charge processing for a vehicle 10  as the
transmission source is done in the way described 10 in step S9 of the first
embodiment (step S34). As  described in step S10 of the first embodiment, a
charge  



processing result e is returned to the portable  telephone 14 of the
vehicle 10 as the transmission  source using wide range communication (step
S35). 15 The charge processing information h returned from  the charging
apparatus 18 in step S30 is received by  the transmitter/receiver 54. The
CPU 56 reduces the  toll rate corresponding to the toll from the remaining
toll rate of the IC card 58 on the basis of the charge 20 processing
information h and updates the remaining toll  rate of the IC card 58 (step
531). In addition, the  charging apparatus 18 is notified of the updated
toll  rate as withdrawal result information 1 by the transmitter/receiver
54 (step S32). 25 Upon receiving the withdrawal result information j
transmitted from the transmitter/receiver 54, the  charging apparatus 18
recognizes that the settlement is 22  completed (step S33) As described
above, since the toll charging system  using the toll charging method
according to this  embodiment has the above arrangement, the functions and
5 effects obtained in the first embodiment can also be  obtained using the
IC card 58. Additional advantages and modifications will  readily occur to
those skilled in the art. Therefore,  the invention in its broader aspects
is not limited to 10 the specific details and representative embodiments  



shown and described herein. Accordingly, various  modifications may be made
without departing from the  spirit or scope of the general inventive
concept as,  defined by the appended claims and their equivalents. 23  WHAT
IS CLAIMED IS: 1. A toll charging system comprising:  a roadside apparatus;
an onboard device which is capable of being  5 arranged in a vehicle; a
portable telephone; and a charging apparatus, wherein said roadside
apparatus detects the vehicle  entering a charging area and transmits
charging 10 information containing at least toll information and an
address of the charging apparatus; said onboard device receives the
charging  information transmitted from said roadside apparatus,  generates
vehicle identification information to 15 identify the vehicle, and outputs,
to said portable  telephone, instruction information which instructs to
transmit the charging information and vehicle  identification information
to the address contained in  the received charging information; 20 said
portable telephone transmits the charging  information and vehicle
identification information to  the address on the basis of the instruction
information  



output from said onboard device; and said charging apparatus receives the
charging  25 information and vehicle identification information
transmitted from said portable telephone, identifies  the vehicle on the
basis of the received vehicle 24 identification information, and executes
charge  processing for the identified vehicle. 2. A system according to
claim 1, wherein  said charging apparatus transmits a charge 5 processing
result to said portable telephone as the  transmission source of the
charging information and  vehicle identification information, and said
portable telephone receives the charge  processing result transmitted from
said charging 10 apparatus and displays the charge processing result or
outputs the charge processing result as voice data. 3. A system according
to claim 1, wherein said  onboard device is used for communication in a
shorter  range than that of said portable telephone. 15 4. A toll charging
system using an onboard device  and portable telephone, which are arranged
in a vehicle, comprising: a roadside apparatus;  a receiving apparatus; 20
a vehicle identification apparatus; and  a charging apparatus; wherein 



said roadside apparatus detects the vehicle  entering a charging area and
transmits charging  information containing at least toll information and 25
an address of the charging apparatus to the detected  vehicle; said
receiving apparatus receives vehicle - 25  identification information of
the vehicle, which is  generated by the onboard device upon receiving the
charging information transmitted from said roadside  apparatus, and the
charging information transmitted 5 from the portable telephone by the
onboard device to  the address; said vehicle identification apparatus
identifies  the vehicle as a transmission source of the charging
information and vehicle identification information on 10 the basis of the
vehicle identification information  received by said receiving apparatus;
and said charging apparatus executes charge processing  for the vehicle
identified by said vehicle  identification apparatus on the basis of the
charging 15 information received by said receiving apparatus.  5. A system
according to claim 4, wherein  said charging apparatus transmits a charge
processing result to said portable telephone as the transmission source of
the charging information and  20 vehicle identification information, and 



said portable telephone receives the charge  processing result transmitted
from said charging  apparatus and displays the charge processing result or
outputs the charge processing result as voice data. 25 6. A system
according to claim 4, wherein said  onboard device is used for
communication in a shorter  range than that of said portable telephone. 26
7. A toll charging system using an onboard device  and portable telephone,
which are arranged in a vehicle, a charging apparatus, and a roadside
apparatus, 5 wherein said onboard device comprises receiving means for
receiving charging information  transmitted from said roadside apparatus
containing at  least toll information and an address of said charging
apparatus, and 10 instruction means for outputting, to said portable
telephone, instruction information which instructs to transmit the charging
information together with  vehicle identification information of the
vehicle to  the address contained in the charging information 15 received
by said receiving means, and said portable telephone transmits, on the
basis of  the instruction information output from said  instruction means,
the charging information together  with the vehicle identification
information to 



20 the address and receives a charge processing result  processed by said
charging apparatus on the basis of  the transmitted charging information
and returned from  said charging apparatus. 8. A system according to claim
7, wherein said  25 portable telephone displays the received charge
processing result or outputs the charge processing  result as voice data. -
27  9. A system according to claim 8, wherein said  onboard device is used
for communication in a shorter  range than that of said portable telephone.
10. A system according to claim 7, wherein said  5 onboard device is used
for communication in a shorter  range than that of said portable telephone.
11. A toll charging method comprising:  detecting a vehicle entering a
charging area by  a vehicle sensor and transmitting charging information 10
containing at least toll information and an address of  a charging
apparatus from a roadside apparatus to the  detected vehicle; causing an
onboard device arranged in the vehicle  to receive the transmitted charging
information; 15 outputting the charging information and vehicle
identification information to identify the vehicle from  the onboard device
to a portable telephone communicable  with the onboard device; 



transmitting the charging information and 20 the vehicle identification
information output from  the onboard device to the portable telephone from
the portable telephone to the charging apparatus on  the basis of the
address; and causing the charging apparatus to identify the  25 vehicle on
the basis of the vehicle identification  information and execute charge
processing for the  identified vehicle on the basis of the charging 28
information.  12. A method according to claim 11, wherein said charging
apparatus transmits a charge  processing result to the portable telephone
as 5 a transmission source of the charging information and  the vehicle
identification information, and said portable telephone receives the charge
processing result transmitted from the charging  apparatus and displays the
charge processing 10 result or outputs the charge processing result as
voice data. 13. A method according claim 11, wherein the  onboard device is
used for communication in a shorter  range than that of the portable
telephone. 15 14. A toll charging method comprising:  detecting a vehicle
entering a charging area by  a vehicle sensor and transmitting charging
information  



containing at least toll information and an address of  a charging
apparatus from a roadside apparatus to the  20 detected vehicle; causing an
onboard device arranged in the vehicle  to receive the transmitted charging
information and  generate vehicle identification information to identify
the vehicle; 25 causing a portable telephone communicable with  the onboard
device to transmit, to the address, the charging information received by
the onboard device - 29  and the vehicle identification information
generated by  the onboard device; and causing the charging apparatus to
receive the  charging information and the vehicle identification  5
information transmitted from the portable telephone, identify the vehicle
on the basis of the received  vehicle identification information, and
execute charge  processing for the identified vehicle. 15. A method
according to claim 14, wherein  10 the charging apparatus transmits a
charge  processing result to the portable telephone as a transmission
source of the charging information and  the vehicle identification
information, and the portable telephone receives the charge  15 processing
result transmitted from the charging  apparatus and displays the charge
processing result or  



outputs the charge processing result as voice data. 16. A method according
claim 14, wherein the  onboard device is used for communication in a
shorter  20 range than that of the portable telephone. 17. A toll charging
method comprising: when a vehicle sensor detects a vehicle entering  a
charging area, causing an onboard device arranged in  the vehicle to
receive charging information transmitted  25 from a roadside apparatus
which transmits to the detected vehicle the charging information containing
at  least toll information and an address of a charging 30 apparatus and
causing the onboard device to generate  vehicle identification information
to identify the  vehicle; and causing the onboard device to make a portable
5 telephone communicable with the onboard device transmit  the charging
information and the vehicle identification  information to the address to
transmit the charging  information and the vehicle identification
information  to the charging apparatus which identifies the vehicle 10 on
the basis of the vehicle identification information  and executes charge
processing for the identified  vehicle. 18. A method according to claim 17,
wherein  the charging apparatus transmits a charge  15 processing result to
the portable telephone as a 



transmission source of the charging information and  vehicle identification
information, and the portable telephone receives the charge  processing
result transmitted from the charging 20 apparatus and displays the charge
processing result or  outputs the charge processing result as voice data.
19. A method according claim 17, wherein the onboard device is used for
communication in a shorter  range than that of the portable telephone. 25
20. A toll charging method using an onboard device  and portable telephone,
which are arranged in a vehicle, a charging apparatus, and a roadside 31
apparatus comprising, causing the portable telephone to  transmit charging
information together with vehicle  identification information output from
the onboard  device which receives the charging information 5 transmitted
from the roadside apparatus for  transmitting the charging information
containing at  least toll information and an address of the charging
apparatus when a vehicle sensor detects the vehicle  entering a charging
area, generates the vehicle 10 identification information to identify the
vehicle, and  outputs the generated vehicle identification  information
together with the received charging  information to the portable telephone,
to the charging  apparatus which identifies the vehicle on the basis of 



15 the vehicle identification information and executes  charge processing
for the identified vehicle on the  basis of the charging information. 21. A
method according to claim 20, wherein  the charging apparatus transmits a
charge  20 processing result to the portable telephone as a transmission
source of the charging information and  vehicle identification information,
and the portable telephone receives the charge  processing result
transmitted from the charging 25 apparatus and displays the charge
processing result  or outputs the charge processing result as voice data.
22. A method according claim 20, wherein the 32 onboard device is used for
communication in a shorter range than that of the portable telephone. 


