
1  DESCRIPTION FEE COLLECTION SYSTEM, CAR PARK MANAGEMENT APPARATUS, AND
VEHICLE MOUNTED DEVICE Technical Field  [0001] The present invention relates
to a fee collection system  for automatically levying a car park fee, a car
park  management apparatus, and a vehicle mounted device. Background Art
[0002] In recent years, fee collection methods have become known  where, in
a car park, a car parking ticket storing the time of  entry at a car park
entrance is issued, and at the exit of the  car park, a car parking fee
calculated based on the entry time  etc. stored in the car parking ticket,
is settled (for example, refer to Japanese Unexamined Patent Application,
Publication No. 2001-167300). Patent Document 1: Japanese Unexamined Patent
Application, Publication No.  2001-167300 Disclosure of Invention 2  [0003]
However, the above described conventional car park is  provided with
barriers at the entrances and exits of the car  



park, and it is possible to enter into the car park by raising  the barrier
upon receipt of a car parking ticket at the  entrance, while at the exit,
the barrier is raised if a car  parking fee is paid, and the car park can
then be left. Also,  a car park is generally constructed surrounded by
railings and  walls etc., so that it is not possible to get in or out of the
car park except by way of the entrances and exits. In this way, with a
conventional car park it is necessary  to install a number of barriers etc.
when constructing the car  park, and there is the disadvantage that it is
necessary to  block off entry from the outside by enclosing the car park.
[0004] The present invention has been conceived in view of the  above
described problems, and an object of the invention is to  provide a fee
collection system, car park management  apparatus, and vehicle mounted
device that can do away with  the need to construct barriers and enclosures,
etc., and  reliably levy a car parking fee. [0005]  In order to solve the
above problems, the present  invention adopts the following means. A first
aspect of the present invention is directed to a 3  fee collection
apparatus, provided with antennas, equipped in  correspondence with a
plurality of car parking regions  provided in a parking area, for emitting
an enquiry signal  



towards the car parking regions, and a car park management  apparatus for
exchanging information with vehicle mounted  devices fitted to vehicles in
the car parking regions, the fee  collection apparatus storing information
relating to the  vehicles and a parking start time in a correlated manner,
and  levying a parking fee at predetermined time intervals, when  the car
park management apparatus receives information  relating to vehicles
transmitted from vehicle mounted devices  that have received the enquiry
signal. [0006]  According to the above-described first aspect, antennas  are
provided in correspondence with car parking regions, and  when a vehicle
mounted device receives an enquiry signal  emitted from an antenna it is
detected that the vehicle is  parked in the car parking region. Further,
when it is  detected that a vehicle is parked, information relating to the
vehicle is transmitted from the vehicle mounted device to the  car park
management apparatus, and so it becomes possible for  the car park
management apparatus to carry out management by  correlating the information
relating to the vehicle with the  parking start time. In this way, it
becomes possible to  automatically levy a parking fee in accordance with
usage time 4  of a vehicle fitted with the vehicle-mounted device. In this
manner, according to the first aspect described  above, it is possible to
reliably levy a parking fee without  



the need for barriers and fee collection equipment at  entrances and exits
of a car park. Also, since there is no  longer any need to enclose the
parking area with railings or  walls, it is possible to improve the usage
environment by not  giving a feeling of being closed in to users, as is the
case  with a conventional car park. [0007]  In the fee collection apparatus
of the above described  first aspect, it is also possible to have an
arrangement where  the car park management apparatus transmits
authentication  information indicating that a parking fee has been levied
normally to the vehicle mounted device at a predetermined  timing or at
predetermined time intervals. [0008]  With this type of arrangement, since
the authentication  information is transmitted to the vehicle mounted
device, it  is possible to issue an alarm to the effect that car park fee
collection has been carried out normally to the surrounding  area, for
example, by displaying this authentication information on a display section
of the vehicle mounted  device. [0009] 5  It is also possible, in the fee
collection apparatus of the above described first aspect, to have an
arrangement where  the car park management apparatus generates a random
number as  



the authentication information, and transmits this random  number to the
vehicle mounted device, and correlates this  random number with information
for identifying the vehicle  mounted device for transmission to a terminal
unit carried by  an attendant of the car park. [0010]  With this type of
arrangement, when fee collection is  carried out normally, a random number
is transmitted from the  car park management apparatus to the vehicle
mounted device,  and this random number is also transmitted to a terminal
unit  together with identification information for the vehicle  mounted
device, which means, for example, that an attendant  can easily confirm
whether or not levying of a fee has been  performed correctly by comparing
the random number displayed  on the terminal unit they are carrying with the
random number  displayed on the vehicle mounted device. Also, by using an
unpredictable random number as the authentication information  it is
possible to prevent fraudulent behavior such as  displaying authentication
information in advance on the  vehicle mounted device. [0011]  The fee
collection apparatus of Lhe above described first 6  aspect can also have an
arrangement where, when a plurality of  vehicles are parked in the parking
areas, random numbers are  periodically generated by the car park management
apparatus,  



and the random numbers are transmitted to the vehicle mounted  devices to
vehicles for which a parking fee can be levied  normally. [0012]  With this
type of arrangement, by displaying the random  numbers in vehicle mounted
devices that have received a random  number, it is made possible to notify
the fact that parking  fees have been levied normally to the surrounding
area by  displaying the random number etc. At this time, in vehicle  mounted
devices for which levying of car parking fee is  carried out normally, the
same random number is displayed, and  so it becomes possible to easily
specify vehicle mounted  devices, in other words vehicles, for which a
parking fee has  not been levied normally. [0013]  It is also possible for
the fee collection apparatus of  the above described first aspect to have an
arrangement where  a stanchion is arranged close to the car parking regions,
and  the antennas are attached to the stanchion so as to  substantially
align the their own wireless communication  regions and the car parking
regions. [0014] 7  With this type of structure, by substantially aligning
the wireless communicable regions of the antennas with car  parking regions,
enquiry signals transmitted from each antenna  



will only be received at a vehicle-mounted device parking in a  car parking
region corresponding to that antenna. In this  way, it is possible to
prevent information interference  between neighboring car parking regions.
[00'_5]  It is also possible, with the fee collection apparatus of  the
above described first aspect, for information exchange  between the vehicle
mounted devices and the car park  management apparatus to be carried out via
the antennas. It  is also possible, with the fee collection apparatus of the
above described first aspect, for information exchange between  the vehicle
mounted devices and the car park management  apparatus to be carried out via
a wide area communication  network. [001_6]  A second aspect of the present
invention is directed to a  fee collection apparatus, provided with an
entrance antenna  installed at an entrance to a parking area, and a parking
management device for communicating with a vehicle mounted  device fitted to
a vehicle entering the parking area via the  entrance antenna, wherein, when
the parking management device  receives information relating to a vehicle
from the vehicle 8  mounted device, the information relating to the vehicle
and  entry time into the parking area are stored in a correlated  manner,
and authentication information indicating that the  



vehicle is under the supervision of the park management  apparatus is
transmitted to the vehicle mounted device.  [0017] According to the above
described second aspect, since  information relating to the vehicle is
transmitted from the  vehicle mounted device to the car park management
apparatus  via the entrance antenna when the vehicle enters the parking
area, it becomes possible for the car park management apparatus to carry out
management by correlating the  information relating to the vehicle with the
parking start  time. In this way, it is possible to accurately clock the
time each vehicle uses the car park for with simple equipment.  [0018] It is
also possible for the fee collection apparatus of  the above described
second aspect to have an arrangement where  an exit antenna is provided,
installed at an exit of the  parking area, for carrying out communication
with a vehicle  mounted device of a vehicle leaving the parking area, and
when  the parking management device receives information relating to  the
vehicle from the vehicle mounted device via the exit  antenna, time of entry
into the parking area associated with  the information relating to the
vehicle is read out and a 9  usage time for the parking area is calculated,
a usage fee is  calculated based on this usage time, and the calculated
usage  fee is levied. 



[0019]  With the above described arrangement, when a vehicle  leaves the
parking area, collection of a parking fee is  carried out by exchanging
information between the vehicle  mounted device and the car park management
apparatus by means  of the exit antenna. In this way, when leaving from a
parking  area, by ensuring the area is left by passing through a region
where communication with the exit antenna is possible, it is  possible to do
away with the need for equipment installation  such as exit gates and
barriers at the exit of the parking  area. [0020]  A third aspect of the
present invention is directed to a  fee collection system, provided with a
vehicle mounted device  fitted to a vehicle, antennas provided in
correspondence with  a plurality of car parking regions provided in a
parking area,  and a car park management apparatus for exchanging
information  with vehicle mounted device fitted to vehicles parked in the
car parking regions, wherein the antennas transmit enquiry  signals to car
parking regions corresponding to themselves,  the vehicle mounted device
transmits information relating to  the vehicle and information indicating
parking start to the 10  car park management apparatus in a correlated
manner when an  enquiry signal has been received from the antenna, and also
transmit information relating to the vehicle and information  



indicating parking end to the car park management apparatus in  a correlated
manner when receipt of the enquiry signal becomes  impossible, and the car
park management apparatus correlates  and stores the information relating to
the vehicle and  information indicating parking start time when information
relating to the vehicle and information indicating parking  start is
received, and also reads out the parking start time  that is associated with
the information relating to the  vehicle when the information relating to
the vehicle and the  information indicating parking end is received, then
calculates a parking time based on the parking start time and  current time,
to carry out levying processing for a parking  fee relating to the parking
time. [00211  According to the above described third embodiment, when
communication is possible with the antennas installed in the  parking area,
information relating to the vehicle is transmitted to the car park
management apparatus and so the  car park management apparatus is capable of
accurately  clocking car park usage time for the vehicle. Further, when
communication with the antennas installed in the parking areas  becomes
impossible it is determined that the vehicle has left 11  the car parking
region, and information relating to the  vehicle and information indicating
parking termination is  transmitted from the vehicle mounted device to the
car park  



management apparatus. In this way, it is possible for the car  park
management apparatus to accurately ascertain the time  when the vehicle
leaves the car park. Then, a car park usage  time is calculated from the
time car parking being managed by  the car park management apparatus started
and the time of  leaving, and fee collection is carried out according to
thus  usage time. In this way it is possible to reliably levy a car park
usage fee using simple equipment. [00221  A fourth aspect of the present
invention is directed to a  fee collection system, provided with a vehicle
mounted device  fitted to a vehicle, and a car park management apparatus for
exchanging information with the vehicle mounted devices, wherein the vehicle
mounted device is provided with a position  information acquisition section
for acquiring map information  of a parking area and current position, and
when it is detected that the parking area has been entered, the  information
relating to the vehicle and information indicating  parking start are
transmitted to the car park management  apparatus in a correlated manner,
and also when it is detected  that the parking area has been left, the
information relating 12  to the vehicle and information relating to parking
end are  transmitted to the car park management apparatus in a  correlated
manner, and wherein the car park management  



apparatus correlates and stores the information relating to  the vehicle and
parking start time when information relating  to the vehicle and information
indicating parking start is  received, and also reads out the parking start
time that is  associated with the information relating to the vehicle when
information relating to the vehicle and information indicating  parking end
is received, then calculates a parking time based  on the parking start time
and current time, to carry out  levying processing for a parking fee
relating to the parking  time. [00231  According to the above described
fourth aspect, entry  into the parking area is detected based on map
information of  the parking area and current position, and information
relating to the vehicle and information indicating parking  start are
transmitted from the vehicle mounted device to the  car park management
apparatus. In this way, it is possible  for the car park management
apparatus to accurately register  parking start time associated with
information relating to a  vehicle. Further, if leaving of the parking area
is detected by  mismatch of map information of the parking area and current
13  position, information relating to the vehicle and information
indicating parking end are transmitted from the vehicle  mounted device to
the car park management apparatus. In this  



way, it is possible for the car park management apparatus to  accurately
ascertain the time when the vehicle leaves the car  park. Then, a car park
usage time is calculated from the time  car parking being managed by that
car park management  apparatus started and the time of leaving, and fee
collection  is carried out according to thus usage time. In this way, it  is
possible to reliably levy a car park usage fee using simple  equipment.
[0024]  It is also possible for the fee collection system of the  above
described third and fourth aspects to have an  arrangement where the car
park management apparatus  periodically generates random numbers for a
period of time  until information relating to parking end is received from
the  vehicle mounted device, and transmits the random numbers to  the
vehicle mounted device, and also correlates information  for specifying the
vehicle mounted device with the random  numbers and transmits to a terminal
unit being held by a car  park attendant, and the vehicle mounted device is
provided  with a display section, and when a random number is received,
displays the random number on the display section. [0025] 14  With this type
of structure, since a random number received from the car park management
apparatus is displayed  on the display section, it is possible for the
attendant of  



the car park to easily specify a vehicle that is not under the  supervision
of the car park managing apparatus, for example, a  vehicle etc. for which
levying of a parking fee has not been  carried out normally, by comparing a
random number displayed  on the terminal unit they are carrying themselves
with a  random number displayed on each display section. [0026]  It is also
possible for the fee collection system of the  above described third and
fourth aspects to have an  arrangement where the car park management
apparatus  periodically generates random numbers for a period of time  until
information relating to parking end is received from the  vehicle mounted
device, and transmits the random numbers to  the vehicle mounted devices,
and also correlates information  for specifying the vehicle mounted devices
with the random  numbers and transmits to a terminal unit being held by a
car  park attendant of the car park, and the vehicle mounted device  is
provided with a lighting section, and when a random number  is received the
lighting section is flashed at a timing  corresponding to the random number.
[0027]  With this type of structure, since a lighting section is 15  flashed
at a timing corresponding to a random number received  from the car park
management apparatus, it is possible for the  attendant of the car park to
easily specify a vehicle that is  



not under the supervision of the car parking managing device,  for example,
a vehicle etc. for which levying of a parking fee  has not been carried out
normally, by comparing a random  number displayed on the terminal unit
carried by themselves  with the flashing timing of the lighting section.
[0028]  A fifth aspect of the present invention is directed to a  vehicle
mounted device, fitted in a vehicle, for transferring  information with a
car park management apparatus for managing  charges of a parking area, when
the parking area is entered,  provided with a display section, wherein when
authorization  information indicating being under the supervision of the car
park management apparatus is received from the car park management
apparatus, the authorization information is  displayed on the display
section. [0029]  According to the fifth aspect, since authentication
information is displayed on a display section, it is made  possible to issue
an alarm to the surrounding area of being  under the supervision of the car
parking management device.  [CC30] A sixth aspect of the present invention
is directed to a 16  vehicle mounted device, fitted in a vehicle, for
exchanging  information with a car park management apparatus for managing
charges of a parking area, when the parking area is entered,  



provided with a lighting section, wherein when authorization  information
indicating being under the supervision of the car  park management apparatus
is received from the car park  management apparatus, the lighting section is
flashed at a  timing corresponding to the authorization information. [00311
According to the sixth aspect described above, a lighting  section is
flashed at a timing corresponding to the  authentication information, and it
is made possible to issue  an alarm to the surrounding area of being under
the  supervision of the car park management apparatus. Incidentally, the
respective structures described above  can be combined where possible.
[00321  According to the present invention, the effect is  achieved of
making it possible to reliably levy a car parking  fee, as well as being
able to do away with installing barriers  and fences etc. Brief Description
of Drawings  [0033; Fig. 1 is a drawing showing the overall structure of a
17  fee collection system of a first embodiment of the present  invention.
Fig. 2 is a drawing for describing an area where  communication is possible
with an antenna unit shown in Fig.  



1. Fig. 3 is a block diagram showing the schematic structure  of the antenna
unit shown in Fig. 1. Fig. 4 is a block diagram showing the schematic
structure  of a car parking management device shown in Fig. 1. Fig. 5 is a
block diagram showing the schematic structure  of a vehicle-mounted device
of a first embodiment of the  present invention. Fig. 6 is a flowchart
showing a communication sequence in  a fee collection system of a first
embodiment of the present  invention. Fig. 7 is a drawing showing a modified
example of a fee  collection system of a first embodiment of the present
invention. Fig. 8 is a drawing showing the overall structure of a  fee
collection system of a second embodiment of the present  invention. Fig. 9
is a flowchart showing a communication sequence in  a fee collection system
of a second embodiment of the present  invention. Fig. 10 is a flowchart
showing a communication sequence 18  in a fee collection system of a second
embodiment of the  present invention. Fig. 11 is a flowchart showing a
communication sequence  in a fee collection system of a third embodiment of
the  



present invention. Fig. 12 is a flowchart showing a communication sequence
in the fee collection system of the third embodiment of the  present
invention. Explanation of Reference Signs:  [0034] 1 car park 2 parking area
4a, 4b, 4c antenna unit 3a, 3b, 3c vehicle parking region  5 car park
management apparatus 16 storage device  17 clock 18 control section 19
communication section  25 storage device 26 control section 27 communication
section  28 display section 29 alarm notification section 30 IC card
insertion section  35 entrance antenna unit 36 exit antenna unit  40
terminal unit  50a, 50b, 50c vehicle  A attendant 



Best Mode for Carrying Out the Invention  [0035] One embodiment of a fee
collection system of the present  invention will be described in the
following with reference to  the drawings. [0036]  [First Embodiment] Fig. 1
is an overall structural drawing of the fee  collection system of this
embodiment. As shown in Fig. 1, a plurality of car parking regions  3a, 3b,
3c are provided in a parking area 2 of a car park 1 of  this embodiment (in
the following, when indicating all of the  parking areas, the reference
numeral "3" will be assigned, and  when indicating each parking area
reference numerals "3a",  "3b" etc. will be assigned. The same applies to
other  structural elements.). Antenna units 4a, 4b, 4c, are  respectively
provided in each of the car parking regions 3.  The antenna units 4 are
attached to stanchions installed close 20  to the vehicle parking regions 3.
Also, regions where  wireless communication with the antenna units 4 is
possible  are substantially aligned with the vehicle parking regions 3.  For
example, a wireless communication possible region of the  antenna units 4 is
substantially aligned with a parking space  for a single vehicle, which is
set to a length of 4 m and a  width of 3 m, as shown in Fig. 2. 



[0037]  As shown in Fig. 3, each antenna unit 4 is comprised of  an antenna
section 7, a communication processing section 8 and  a control section 9.
The antenna section 7 is provided with a  transmit antenna and a receive
antenna. The communication  processing section 8 has structural elements
required to  perform general communication processing, such as a band pass
filter, amplifier, modulator, oscillator, packet switching  unit etc. The
control section 9 functions as part of a car  park management apparatus 5,
which will be described later,  and comprises, for example, a CPL' 11 and
clock 12, and a  communication module 13 for carrying out communication with
the car park management apparatus 5 via an information  transmission medium
6. [0038]  As shown in Fig. 4, the car park management apparatus 5
comprises a communication module 15 for performing  communication with the
antenna sections 4 via the information 21  transmission medium 6, a storage
section 16, a clock 17, a  control section 18 and a communication section 19
for  performing communication with a terminal unit 40 carried by an
attendant A of the car park 1. Information received from a vehicle mounted
device 20  that will be described later, is stored in the storage section
16, as well as an encryption key for encrypting information, a  



charge table that is referenced when calculating a usage  charge of the car
park 1, etc. Writing of information to this  storage device 16 and reading
of information from the storage  device 16 is carried out by the control
section 18. [0039]  Next, a vehicle-mounted device 20 fitted in a vehicle 50
will be described. Fig. 5 is a block diagram showing the  schematic
structure of the vehicle-mounted device of this  embodiment. As shown in
Fig. 5, the vehicle mounted device 20  comprises, as its main structural
components, a power supply  circuit 23 connected to a vehicle power supply
21 and an  internal battery 22, a storage device 25 for storing various
information, a control section 26, a communication section 27  for carrying
out communication with the antenna unit 4, a  display section 28, a
notification section 29 such as buzzer  or LED, an IC card insertion section
30 into which an IC card  is inserted, and an IC card interface 31 provided
in the IC  card insertion section 30. 22  [0040] The power supply circuit 23
mainly control a voltage  supplied from the vehicle power supply 21 to a
voltage adopted  in the vehicle mounted device 20, and supplies this voltage
to  each of the sections constituting the vehicle mounted device  20. The
internal battery 22 is provided so as to be able to  ensure electrical power
to an extent to permit communication,  



even if the supply of power from the vehicle power supply 21  is cut off.
Various information that is necessary for the  charging process, which will
be described later, is held in  the storage device 25, such as car owner
information, vehicle  information including type of vehicle information,
balance  information read out from an IC card, and card information  etc.
[0041]  An IC card to be inserted into the IC card insertion  section 30 is,
for example, a contact type IC card, and is  internally fitted with an IC
chip such as a flash memory or an  MPU. As well as card information such as
a card ID number, a  balance and usage history are stored in this IC card.
Information stored in the IC card can be written or read by  the control
section 26 via the IC card interface 31. ;0042]  With this type of vehicle
mounted device 20, if the IC  card is inserted into the IC card insertion
section 30, the 23  control section 26 reads out IC card information and a
balance  that are stored in the IC card via the IC card interface 31  and
writes this information to the storage device 25, and  temporarily (for
example, for about 10 seconds) displays the  balance on the display section
28. Also, the control section  26 causes operation of the notification
section 29 in order to  notify normal operation to the user when it has been
possible  



to read information normally from the IC card. In this way,  if the
notification section 29 is a buzzer, for example, the  buzzer is sounded, or
if the notification section 29 is an LED  or the like the LED is lit, to
give notification of the fact  that the situation is normal. On the other
hand, in the event  that information was not read from the IC card, the
control  section 26 causes display of indication that there is an error  on
the display section 28, and by causing operation of the  notification
section 29 notifies the fact that there is an  error to the user, and then
prompts for the IC card to be  inserted again. Incidentally, the appearance
the notification  by the notification section 29 takes can be different for
normal operation and for abnormal operation. [0043]  Next, a description
will be given of the operation of the  parking fee collection system of this
embodiment. Here, a vehicle 50a will be described as an example. In Fig 1,
in the case where the vehicle 50a is parked in 24  the vehicle parking
region 3a, for example, the vehicle- mounted device 20 of the vehicle 50a
receives an enquiry  signal transmitted from the antenna unit 4a (step SA1
in Fig.  6) . This enquiry signal includes time information. The
vehicle-mounted device 20 transmits a response signal to the  antenna unit
4a upon receipt of this enquiry signal (step SA2  in Fig 6). This response
signal contains information for  



specifying the vehicle or the owner of the vehicle (referred  to in the
following as vehicle mounted device ID) and time  information. [0044]  Upon
receipt of this response signal, the antenna unit 4a  transmits the response
signal to the car park management  apparatus 5. The control unit 18 of the
car park management  apparatus 5 (refer to Fig. 4) correlates the vehicle
mounted  device ID, the time information and writes them to the storage
device 16 upon receipt of the response signal from the antenna  unit 4 (step
SA3 in Fig. 6). Next, the control section 18  generates a random number
(authentication information) by  encrypting the time information received
from the antenna unit  4a and identification information for the vehicle
parking  region 3a are in which the vehicle 50a is parked, using an
encryption key (step SA4 in Fig 6). Further, the control  section 18 reads
out a parking fee corresponding to an initial  30 minutes from a charge
table stored in the storage device 16 25  (step SA5 in Fig. 6) The parking
fee and the random number  are then transmitted via the antenna unit 4a to
the vehicle- mounted device 20 of the vehicle 50a (step SA6 in Fig 6).
Also, at this time, the control section 18 of the car park  management
apparatus 5 correlates this random number with  information for specifying
the vehicle 50a (referred to as  "vehicle identification information" in the
following) and  



transmits them via the communication section 19 to the  terminal unit 40
being carried by the attendant A of the car  park 1 (step SA7 in Fig 6) .
Here, the vehicle identification  information is assumed to be a number
plate of the vehicle 50a  or identification information of the vehicle
parking region  3a, for example. The terminal unit 40 displays received
information (step SA8 in Fig. 6). 0045]  On the other hand, upon receipt of
the parking fee and  the random number, the control section 26 of the
vehicle  mounted device 20 (refer to Fig 5) displays the random number
(step SA9 in Fig.6), and also subtracts a fee of a fixed  charge from a
balance stored in an IC card and updates and  stores this remaining balance
as the balance of the IC card  (step SA10 in Fig. 6). [0046]  Next, in the
event that balance update processing is  carried out normally, the control
section 26 reads the balance 26  after update from the IC card and updates
the IC card balance  stored in the storage device 25, and also causes
operation of  the alarm notification section 29 to issue an alarm indicating
that fee collection for the initial 30 minutes has been  completed normally
to the user (step SAll in Fig. 6). Further, the control section 26 receives
authorization data  from the IC card (step SA12 in Fig. 6), and correlates
the  



vehicle-mounted device ID with the authorization data for  transmission to
the antenna section 4a (step SA13 in Fig. 6).  Here, the authorization data
is information for issuing an  alarm indicating the fact that fee collection
has been  executed normally to the parking management device 5. The  antenna
section 4a correlates the vehicle mounted device ID  and the authorization
data and transmits to the parking  management device 5. In this way it is
possible for the  parking management device 5 to confirm that charge
processing  has been carried out normally. [0047]  Also, the parking
management device 5 clocks the parking  time for the vehicle 50a and
executes charging processing  every time the parking time reaches 30 minutes
based on time  information stored in the storage section 16 (refer to Fig
4).  Specifically, a parking charge corresponding to the parking  time is
read out from the charge table, and this parking fee  is transmitted to the
vehicle mounted device 2C of the vehicle 27  50a via the antenna unit 4a. In
this way, the above described  IC card balance update and storing is carried
out by the  vehicle mounted device 20, and when this balance update
processing has been carried out normally, authorization data  is transmitted
via the antenna section 4a to the parking  management device S. 0048]  



Also, in the period of time when the vehicle 50a is  parked in the car
parking region 3a, an attendant A of the car  park 1 regularly patrols the
parking area 2 to respectively  confirm whether or not a random number being
displayed on the  display section 28 of the vehicle mounted device 20 fitted
to  each vehicle matches with a random number being displayed on  the
terminal unit 40 the attendant A is carrying. If the two  match in this way
it is determined that charging processing  has been carried out normally. On
the other hand, if the two  do not match it is determined that the vehicle
is an illegal  vehicle, namely that charging processing has not been carried
out normally, and levying of a parking fee after the fact is  carried out by
storing the number plate of the vehicle etc.  [0049] Incidentally, in the
event that the parking fee is higher  than the balance of the IC card, the
IC card is not inserted  in the IC card insertion section, or the IC card is
a  counterfeit card etc., it will not be possible to perform 28  collection
of a parking fee normally. In this case, it is  Possible for the control
unit 26 of the vehicle mounted device  20 to erase display of the random
number on the display  section 28. In this way, it is possible for the
attendant A  to easily ascertain that charge processing has not been
carried out normally from the fact that there is no display on  the display
section 28. 



[0050]  As has been described above, according to the fee  collection system
of this embodiment, the antenna units 4 are  provided in correspondence with
the vehicle parking areas 3,  and transfer of information is realized
between the vehicle  mounted devices 20 and the parking management device 5
by  means of the antenna units 4, to carry out processing relating  to fee
collection for parking fees. In this way, there is no  longer any need for
barriers or the like at entrances and  exits of the parking areas, as there
was with the related art,  and it becomes possible to reduce installation
costs. Further, since there is no longer any need to enclose the  parking
area with railings or walls, it is possible to improve  the usage
environment by not giving a feeling of being closed  in to users, as is the
case with a conventional car park. Still further, in the event that fee
collection is  carried out normally, a random number is transmitted from the
parking management device 5 to the vehicle mounted device 20, 29  which
means that an attendant A of the car park 1 can specify  vehicles for which
fee collection has not been carried out  normally by confirming whether or
not the random number  displayed on the display section 28 of the vehicle
mounted  device 20 is correct. In this way, it is possible to reliably
carry out parking fee collection. [0051]  



Incidentally, with this embodiment communication between  the vehicle
mounted device 20 and the parking management  device 5 has been carried out
via the antenna unit 4, as shown  in Fig. 6, but it is also possible, as
shown in Fig. 7, to  carry out communication between the vehicle mounted
device 20  and the parking management device 5 by means of a wide area
communication network, such as a mobile communication network.  In this
case, when the vehicle mounted device 20 has received  an enquiry signal
from the antenna unit 4, it is automatically  connected to the parking
management device 5, and transfer of  predetermined information relating to
fee collection is  carried out with the parking management device 5.
Incidentally, only the manner of communication between the  parking
management device 5 and the vehicle-mounted device 20  is different, and the
information exchanged between the two is  the same as described above.
[0052]  [Second Embodiment] 30  Next, a fee collection system of a second
embodiment of the present invention will be described. The fee collection
system of this embodiment is different from the fee collection  system of
the first embodiment described above in that instead  of the antenna units
4, an entrance antenna unit 35 and exit  antenna unit 36 are respectively
provided at the entrance and  exit of the parking area. The fee collection
system of this  



embodiment will be described below, omitting description of  points that are
common to the first embodiment and focusing  only on points of difference.
[0053]  As shown in Fig. 8, the entrance antenna unit 35 is  provided at the
entrance to the parking area, and the exit  antenna unit 36 is provided at
the exit of the parking area.  The structure of the entrance antenna unit 35
and the exit  antenna unit 36 is the same as the above described antenna
unit 4. In this type of fee collection system, if a vehicle 50a  enters the
vicinity of the parking area 2, the vehicle-mounted  device 20 of the
vehicle 50a receives an enquiry signal  transmitted from the entrance
antenna unit 35 (step SBl in  Fig. 9) . This enquiry signal includes time
information. The  vehicle-mounted device 20 transmits a response signal to
the  entrance antenna unit 35 upon receipt of this enquiry signal  (step SB2
in Fig 9) . Vehicle mounted device ID (vehicle 31  mounted device
identification information) and time  information are included in this
response signal. Upon receipt of the response signal, the entrance antenna
unit 35 transmits the response signal to the parking  management device S.
The control unit 18 of the parking  management device 5 correlates the
vehicle mounted device ID  and the time information and writes them to the
storage device  



16 upon receipt of the response signal from the entrance  antenna unit 35
(step SB3 in Fig. 9) Next, the control section  18 generates a random number
(authentication information) by  encrypting the time information received
from the entrance  antenna unit 35 using an encryption key (step S24 in Fig.
9).  The random number is then transmitted to the vehicle mounted  device 20
via the entrance antenna unit 35 (step S25 in Fig.  9). Also, at this time,
the control section 18 of the parking  management device 5 correlates this
random number with vehicle  identification information, and transmits them
via the  communication section 19 to the terminal unit 40 being carried  by
the attendant A of the parking area 1 (step SB6 in Fig. 9).  The terminal
unit 40 displays received information (step S27  in Fig. 9). [00541  On the
other hand, upon receipt of the random number, the  control section 26 of
the vehicle mounted device 20 displays  this random number of the d-:splay
section 28 (step SB8 in Fig. 32  9). If the driver of the vehicle confirms
that the random  number is displayed on the display section 28, the vehicle
enters the parking area 2, parks in an arbitrary vehicle  parking region 3a,
and gets out of the vehicle. [0055]  In the period of time that the vehicle
50a is parked in  the car parking region 3a, an attendant A of the car park
1  



regularly patrols the parking area 2 to confirm whether or not  a random
number being displayed on the display section 28 of  the vehicle mounted
device 20 matches with a random number  being displayed on the terminal unit
40 the attendant is  carrying. If the two match in this way it is determined
that  charging processing has been carried out normally. On the  other hand,
if the two do not match it is determined that the  vehicle is an illegally-
parked vehicle, namely that charging  processing has not been carried out
normally, and levying of a  parking fee after the fact is carried out by the
attendant A  storing the number plate of the vehicle etc. [0056]  Next, the
situation where the vehicle leaves the parking  area 2 will be described. In
this case, the driver moves the vehicle 50a into a  region where
communication with the exit antenna unit 36 is  possible. The exit antenna
unit 36 emits an inquiry signal,  and upon receipt of this enquiry signal
(step SCI in Fig 10) 33  the vehicle mounted device 20 transmits a vehicle
mounted  device ID to the exit antenna unit 36 (step SC2 in Fig. 10).  The
exit antenna unit 36 then transmits the received vehicle  mounted device ID
to the parking management device S. Once  the parking management device 5
received the vehicle-mounted  device ID, time information that is associated
with this  vehicle-mounted device ID, namely the parking start time of  



the vehicle, is read out (step SC3 in Fig. 10), and a parking  time is
calculated from this time and the current time (step  SC4 in Fig. 10) .
Then, referring to a charge table, a parking  fee for the parking time is
determined (step SC5 in Fig. 10).  This parking fee is then transmitted to
the vehicle-mounted  device 20 via the exit antenna unit 36 (step SC6 in
Fig. 10).  [0057] If the control section 26 of the vehicle mounted device
20 receives this parking fee, a fixed rate fee is deducted  from the balance
stored in the IC card, and this balance is  updated and stored in the IC
card as a new balance (step SC7  in Fig. 10) Next, in the event that balance
update processing is carried out normally, the control section 26  reads the
balance after update from the IC card and updates  the IC card balance
stored in the storage device 25, and also  causes operation of the alarm
notification section 29 to issue  an alarm indicating that collection of a
parking fee has been  completed normally to the user (step SC8 in Fig. 10).
34  Further, the control section 26 receives authorization data  from the IC
card (step SC9 in Fig. 10), and correlates the  vehicle-mounted device ID
with the authorization data for  transmission to the exit antenna unit 36
(step SC10 in Fig.  10). The exit antenna unit 36 correlates the vehicle
mounted  device ID and the authorization data and transmits to the  parking
management device 5. In this way, it is possible for  



the parking management device 5 to confirm that charge  processing has been
carried out normally. [0058]  As has been described above, according to the
fee  collection device of this embodiment, it is sufficient to have  two
antenna units, namely the entrance antenna unit 35 and the  exit antenna
unit 36, which means that it becomes possible to  significantly reduce the
number of structural components of  the fee collection system. It is
possible in this way to  reduce the installation costs. [0059]
Incidentally, in the above described embodiment, in the  case where the
vehicle mounted device 20 enters a parking area  2 where communication with
the entrance antenna unit 35 can  not be carried out, then since a random
number will not be  displayed on the display section 28 of the vehicle
mounted  device 20 it is possible for the attendant A to easily  determine
that the vehicle is illegal. Also, in the event 35  that the vehicle leaves
the car park 1 without passing through  the exit of the car park 1,
authorization data indicating that  charge processing has been carried out
normally will not have  been transmitted to the parking management device 5,
and so it  can be detected that there is an illegal vehicle. For  example,
the parking management device 5 periodically detects  vehicles, among the
vehicles for which authorization data has  



not been received, whose parking time has reached a  predetermined time (for
example, 24 hours), and considers  these vehicles to be illegal vehicles and
transmits their  vehicle identification information to the terminal unit 40
of  the Attendant A. In this way, even in the event that a  vehicle leaves
the parking area 2 without paying a parking  fee, since the identification
information for each vehicle is  stored in the parking management device 5
it is possible to  levy a parking fee after the fact. [0060]  [Third
Embodiment] Next, a parking fee collection system of a third  embodiment of
the present invention will be described.  The parking fee collection system
of this embodiment differs from the parking fee collection system of the
first  embodiment described above in that communication between the  vehicle
mounted device 20 and the parking management device 5  is carried out
directly via the wide area communication 36  network, and entry into or
departure from the car parking  region 3 is detected according to whether or
not an inquiry  signal has been received from the antenna unit 4. The fee
collection system of this embodiment will be  described below, omitting
description of points that are  common to the first embodiment and focusing
only on points of  difference. The structure of this embodiment is
substantially  



the same as the system structure shown in Fig. 7, so  description will be
given with reference to Fig. 7. [0061]  In the fee collection system of this
embodiment, as shown  in Fig. 7, if a vehicle 50a is parked in the vehicle
parking  region 3a, the vehicle mounted device 20 of the vehicle 50a
receives an enquiry signal transmitted from the antenna unit  4a (step SDI
in Fig. 11) . This enquiry signal includes time  information. The vehicle
mounted device 20 is connected to  the parking management device 5 via the
mobile communication  network upon receipt of this enquiry signal, and
transmits a  response signal (step SD2 in Fig 11). Vehicle mounted device
ID and time information received from the antenna unit 4a, for  example, are
contained in this response signal. [0062]  The control unit 18 of the
parking management device 5  correlates the vehicle mounted device ID and
the time  information and writes them to the storage device 16, upon 37
receipt of the response signal via the mobile communication  network (step
SD3 in Fig. 11) Next, the control section 18  generates a random number
(authentication information) by  encrypting this time information using an
encryption key (step  SD4 in Fig 11) . The random number is then transmitted
to the  vehicle-mounted device 20 via the mobile communication network
(step SD5 in Fig. 11) . The vehicle-mounted device 20 displays  



the received random number of a display section 28 (step SD6  in Fig. 11) .
Also, the control section 18 of the parking  management device 5 correlates
this random number with vehicle  identification information, and transmits
them via the mobile  communication network to the terminal unit 40 being
carried by  the attendant A of the car park 1 (step SD7 in Fig 11) . The
terminal unit 40 displays received information (step SD8 in  Fig. 11). 0063]
Next, the situation where there is a departure from the  parking area 2 will
be described. In this case, if the driver causes the vehicle 50a to  leave
from the parking region 3a, the vehicle-mounted device  20 enters a state
where it cannot receive an inquiry signal  from the antenna section 4a. Upon
detecting that it is no  longer possible to receive the inquiry signal from
the antenna  unit 4a (step SE1 in Fig. 12), the vehicle mounted device 20
is connected to the parking management device 5 via the mobile 38
communication network, and transmits a vehicle mounted device  ID to the
vehicle management device 5 (step SE2 in Fig. 12).  Once the parking
management device 5 receives the vehicle  mounted device ID, time
information that is associated with  this vehicle mounted device ID, namely
the parking start time  of the vehicle, is read out (step SE3 in Fig. 12),
and a  parking time is calculated from this time and the current time  



(step SE4 in Fig. 12) . Then, referring to a charge table, a  parking fee
for the parking time is determined (step SE5 in  Fig. 12) . This parking fee
information is then transmitted to  the vehicle-mounted device 20 (step SE6
in Fig. 12). [0064]  If the control section 26 of the vehicle mounted device
20 receives this parking fee from the parking management  device 5, a fixed
rate fee is deducted from the balance stored  in the IC card, and this
balance is updated and stored in the  IC card as a new balance (step SE7 in
Fig. 12) . Next, in the  event that balance update processing is carried out
normally,  the control section 26 reads the balance after update from the
IC card and updates the IC card balance stored in the storage  device 25,
and also causes operation of the alarm notification  section 29 to issue an
alarm indicating that collection of a  parking fee has been completed
normally to the user (step SE8  in Fig. 12). Further, the control section 26
receives  authorization data from the IC card (step SE9 in Fig. 12), and 39
correlates the vehicle-mounted device ID with the  authorization data for
transmission to the parking management  device 5 (step SE10 in Fig. 12). In
this way it is possible  for the parking management device 5 to confirm that
charge  processing has been carried out normally. [0065]  As has been
described above, according to the fee  



collection system of this embodiment, antenna units 4 are  provided
corresponding to the vehicle parking regions 3, and  it is possible to
easily determine vehicles entering or  leaving the vehicle parking area 3
from whether or not it is  possible to receive an enquiry signal from the
antenna units  4. Also, processing related to fee collection for parking
fees is realized by directly exchanging information between  vehicle mounted
device 20 and the parking management device 5.  [0066] Incidentally, in the
above described embodiment, entry  into the vehicle parking region 3 is
detected using the fact  that an inquiry signal is received from the antenna
unit 4,  and also departure from the vehicle parking region 3 is  detected
using the fact that an enquiry signal can no longer  be received from the
antenna unit 4. Instead of this method,  it is possible to detect entry into
and departure out of the  vehicle parking region 3 based on position
information, as  described in the following. 40  [0067] In this case, the
vehicle mounted device 20 is equipped  with a GPS receiver, and map
information of the parking area 2  is stored in the storage device 25. The
control section 26 of  the vehicle mounted device 20 detects entry into the
parking  area 2 when current position acquired using the GPS receiver
matches map information of the parking area stored in the  



storage device 25, and detects leaving of the parking area 2  when the
current position is out of the parking area 2. By detecting entry into the
parking area 2 and departure  from the parking area 2 based on current
position information  acquired using the GPS receiver in this way, the
antenna unit  4 installed in each vehicle parking region 3 is no longer
required. It is possible in this way to further reduce the  installation
costs. [0068]  Incidentally, in the above-described first to third
embodiments, it is also possible to periodically update the  random number.
By periodically updating the random number in  this way, it is possible to
strengthen supervision of illegal  vehicles for which fee collection is not
carried out normally. Also, in the above described first to third
embodiments,  since individual random numbers are transmitted to vehicle
mounted devices 20 of individual vehicles, it is also  necessary to transmit
a random number correlated to each 41  vehicle identification information to
the terminal unit 40  carried by the attendant A. Instead of this
arrangement, it  is also possible, when there are a plurality of vehicles in
the parking area 2, to periodically transmit the same random  number
simultaneously to the vehicle mounted devices 20 of all  vehicles under the
supervision of the parking management  device 5. In this way, for vehicles
for which fee collection  



has been carried out normally, the same random number is  displayed on the
vehicle mounted device 20, and so it is  possible to easily specify illegal
vehicles without the  attendant A having to compare random numbers displayed
on the  terminal unit 40. In this case, it is also possible to not  transmit
the random number to the terminal unit 40. [0069]  Further, instead of the
display on the display section  28, it is possible to provide light emitting
elements such as  LEDs (lighting section) and flash this light emitting
element  at a timing based on the random number. By causing the LEDs  in
vehicles for which fee collection has been carried out  normally to flash
together at a predetermined timing in this  way, it is possible for the
attendant A to easily specify  illegal vehicles. Also with the above
described embodiments, a case of  collecting a parking fee from an IC card
inserted into a  vehicle mounted device 20 has been described, but instead
of 42  this method of fee collection it is also possible to register  a
user's bank account in advance and automatically deduct  parking fees from
that bank account. [0070]  Also, with respect to detection of position
information  using the GPS receiver described above, it is also possible to
correct the current position acquired using the GPS receiver  



using information such as vehicle speed pulses detected by a  vehicle speed
sensor mounted on the vehicle, or a gyro. In  this way, it is possible to
further improve accuracy of  position detection. [0071]  Incidentally, the
above-described embodiments can be  combined wherever possible. For example,
it is possible to  detect entry into the parking area 2 from the fact that
communication is carried out with an entrance antenna section  35 installed
at the entrance, and on the other hand, detect  leaving of the parking area
2 based on a GPS receiver and map  information, for example. [0072]  Also,
the embodiments above have been described with a  non-contact type IC card
as one example, but it is also  possible to use a contact IC card instead.
43  CLAIMS 1. A fee collection device, comprising antennas, provided in
correspondence with a plurality of vehicle parking regions  provided in a
parking area, for emitting an enquiry signal  toward the vehicle parking
regions, and a parking management device for exchanging information  with
vehicle mounted devices of vehicles parked in the vehicle  parking regions,
wherein when information relating to the vehicles, transmitted  



from vehicle mounted devices that have received the enquiry  signal, is
received, the parking management device correlates  and stores information
relating to the vehicles with parking  start time, and levies parking fees
at predetermined time  intervals. 2. The fee collection device of claim 1,
wherein the car  park management apparatus transmits authentication
information  indicating that a parking fee has been levied normally to the
vehicle mounted device at a predetermined timing or at  predetermined time
intervals. 3. The fee collection apparatus of claim 1 or claim 2,  wherein
the car park management apparatus generates a random  number as the
authentication information, and transmits this  random number to the vehicle
mounted devices, and correlates 44  this random number with information for
identifying the  vehicle mounted devices for transmission to a terminal unit
carried by an attendant of the car park. 4. The fee collection apparatus of
claim 1 or claim 2,  wherein, when a plurality of vehicles are parked in the
parking areas, random numbers are periodically generated by  the car park
management apparatus, and the random numbers are  transmitted to the vehicle
mounted devices of vehicles for  which a parking fee can be levied normally.
5. The fee collection apparatus of any one of claim 1 to  claim 4, wherein a
stanchion is arranged close to the car  



parking regions, and the antennas are attached to the  stanchion so as to
substantially align their own wireless  communication regions with the car
parking regions. 6. The fee collection apparatus of any one of claim 1 to
claim 5, wherein information is exchanged between the vehicle  mounted
devices and the parking management device by means of  the antennas. 7. The
fee collection apparatus of any one of claim 1 to  claim 5, wherein
information is exchanged between the vehicle  mounted devices and the
parking management device by means of 45  a wide area communication network.
8. A fee collection apparatus comprising an entrance antenna  provided at an
entrance to a parking area, and a parking management device for
communication with  vehicle mounted devices fitted to vehicles entering the
parking area, via the entrance antenna, wherein when information relating to
vehicles is received from  vehicle mounted devices, the parking management
device  correlates and stores information relating to the vehicles  with
time of entry into the parking area, and transmits  authorization
information indicating that the vehicle is one  under supervision of the
parking management device to the  vehicle mounted devices. 9. The fee
collection apparatus of claim 8, wherein an exit  antenna is provided,
installed at an exit of the parking area,  



for carrying out communication with a vehicle mounted device  of a vehicle
leaving the parking area, and when the parking management device receives
information  relating to the vehicle from the vehicle mounted device via
the exit antenna, time of entry into the parking area associated with the
information relating to the vehicle is  read out and a usage time for the
parking area is calculated,  a usage fee is calculated based or. this usage
time, and the 46  calculated usage fee is levied. 10. A fee collection
system, comprising vehicle mounted  devices, fitted to vehicles, antennas,
provided in correspondence to a plurality of  vehicle parking regions
provided in a parking area, and a parking management device for exchanging
information  with vehicle mounted devices of vehicles parked in the vehicle
parking regions, wherein the antennas transmit enquiry signals to car
parking  regions corresponding to themselves, the vehicle mounted devices
transmit information relating  to the vehicle and information indicating
parking start to the  car parking management device in a correlated manner
when an  enquiry signal has been received from the antenna, and also
transmit information relating to the vehicle and information  indicating
parking end to the car parking management device in  a correlated manner
when receipt of the enquiry signal becomes  



impossible, and the car parking management device correlates and stores  the
information relating to the vehicle and information  indicating parking
start time when information relating to the  vehicle and information
indicating parking start is received,  and also reads cut the parking start
time that is associated  with the information relating to the vehicle when
the 97  information relating to the vehicle and the information  indicating
parking end is received, then calculates a parking  time based on the
parking start time and current time, to  carry out levying processing for a
parking fee relating to the  parking time. 11. A fee collection system,
comprising vehicle mounted  devices fitted to vehicles, and a parking
management device for performing exchange of  information with the vehicle
mounted devices, wherein the vehicle mounted devices are provided with a
position  information acquisition section for acquiring map information  of
a parking area and current position, and when it is  detected that the
parking area has been entered the  information relating to the vehicle and
information indicating  parking start are transmitted to the car parking
management  device in a correlated manner, and also when it is detected
that the parking are has been left information relating to the  vehicle and
information relating to parking end are  



transmitted to the car parking management device in a  correlated manner,
and wherein the car parking management device correlates and  stores the
information relating to the vehicle and parking  start time when information
relating to the vehicle and  information indicating parking start is
received, and also 98  reads out the parking start time that is associated
with the  information relating to the vehicle when information relating  to
the vehicle and information indicating parking end is  received, then
calculates a parking time based on the parking  start time and current time,
to carry out levying processing  for a parking fee relating to the parking
time. 12. The fee collection system of claim 10 or claim 11,  wherein the
car parking management device periodically  generates random numbers for a
period of time until  information relating to parking end is received from
the  vehicle mounted device, and transmits the random numbers to  the
vehicle mounted devices, and also correlates information  for specifying the
vehicle mounted devices with the random  numbers and transmits to a terminal
unit being carried by an  attendant of the parking area, and the vehicle
mounted device is provided with a display  section, and when a random number
is received, displays the  random number on the display section. 13. The fee
collection system of claim 10 or claim 11,  



wherein the car parking management device periodically  generates random
numbers for a period of time until  information relating to parking end is
received from the  vehicle mounted device, and transmits the random numbers
to 49  the vehicle mounted devices, and also correlates information  for
specifying the vehicle mounted devices with the random  numbers and
transmits to a terminal unit being carried by an  attendant of the parking
area, and the vehicle mounted device is provided with a lighting  section,
and when a random number is received flashes the  lighting section at a
timing corresponding to the random  number. 14. A vehicle mounted device,
fitted in a vehicle, for  exchanging information with a car park management
apparatus  for managing charging for a parking area, when the parking  area
is entered, provided with a display section, wherein when authorization
information indicating being under  supervision of the car parking
management device is received  from the car parking management device, the
authorization  information is displayed on the display section. 15. A
vehicle mounted device, fitted in a vehicle, for  transferring information
with a car park management apparatus  for managing charges of a parking
area, when the parking area  is entered, 



provided with a lighting section, wherein when authorization information
indicating being under the 50  supervision of the car parking management
device is received  from the car parking management device, the lighting
section  is flashed at a timing corresponding to the authorization
information. 






