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(54) TRAFFIC CONTROL SYSTEM

(57) A vehicle passage management system (3)
managing a vehicle (2) passing through a toll road (1)
has a vehicle side communication device (20) installed
in the vehicle (2) and gate side communication devices
(30) installed in gates (10) installed at a plurality of posi-
tions for coming in and out the toll road (1). The gate
(10) has a communication gate (30A) and a check gate

(30B). By communication between both of the commu-
nication devices, toll of each vehicle or so forth can be
calculated without relying on a toll ticket or manpower.
When failure is caused in the communication device,
entry of such vehicle is inhibited by the check gate (30).
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Description

TECHNICAL FIELD

[0001] The present invention relates to a vehicle
passage management system performing passage
management of a vehicle traveling on a toll road, such
as a highway or the like, passage management of a
vehicle coming in and out a pay parking lot, and pas-
sage management of a vehicle coming in and out a
plant premises or so forth.
[0002] Also, the present invention relates to a com-
munication system for vehicle identification suitable for
use in such vehicle passage management system.

BACKGROUND ART

[0003] In a passage management system for a
vehicle traveling on a highway, a toll causing gate can
be identified by arranging a gate is arranged in an inter-
change as entrance and exit of the highway, and making
a driver of the vehicle entering into the highway to get a
toll ticket. On the other hand, upon exiting from the high-
way, by handing the toll ticket to a toller from the driver
at an exit gate, toll is calculated on the basis of the toll
ticket, and the toll is paid in cash, prepaid card, credit
card or so forth.
[0004] In such typical vehicle passage manage-
ment system of the toll road, toll is calculated by making
the driver traveling thereon to get the toll ticket at the
entrance gate and submit the toll ticket at the exit gate.
On the other hand, collection of toll is performed by the
toller receiving the toll ticket or an automatic toll collec-
tion system.
[0005] Similarly, in the pay parking lot, a gate is
arranged at the entrance and exit to issue a ticket to the
driver of the vehicle entering thereinto to manage a
parking fee. Upon exiting from the parking lot, settle-
ment of the parking fee is performed by a fee collecting
device installed at the exit gate using the ticket.
[0006] On the other hand, in the plant or so forth,
vehicle coming in and out is monitored by security guard
to avoid outsider from entering into the plant.
[0007] As set forth above, a method using a
medium, such as toll ticket or the like and a method by
the security guard is typical in the passage manage-
ment of the vehicle coming in and out the particular
road, site or so forth. However, the former method is
troublesome since handing of the medium, such as the
toll ticket or so forth is required. Since the later method
relies on manpower, accuracy is insufficient, and diffi-
culty is encountered in taking around the clock security.
[0008] Therefore, the applicant has previously pro-
posed a vehicle passage management system of a
highway performing passage management of the vehi-
cle of the highway by communication. In the system,
communication devices are provided in the gate of the
highway and each vehicle, respectively to enable man-

agement with automatically identifying the vehicle pass-
ing through the gate, and in conjunction therewith,
traveling zone can also be identified by communication
to enable calculation of toll or so forth. Such vehicle
passage management system may also be installed in
shoulder of the road to identify vehicle passing there-
through to obtain data, such as traffic volume.

[0009] In such vehicle passage management sys-
tem, the following points to improve are left.
[0010] At first, in the gate or so forth on the highway,
it has to make judgment whether the vehicle is permit-
ted to enter into the highway or not at a timing where the
vehicle is short of the gate to the highway. The reason is
that if judgment is made upon passing through the gate,
entry into the highway cannot be prevented.
[0011] Secondly, in such vehicle passage manage-
ment system, the vehicle is identified by performing
communication with the vehicle about passing the gate.
Accordingly, with using this system, a communication
system for identifying vehicle for detecting a vehicle,
such as stolen vehicle or so forth.

DISCLOSURE OF THE INVENTION

[0012] An object of the present invention is to pro-
vide a vehicle passage management system which can
make judgment whether passage of the vehicle is per-
mitted or not and control passage of gate of a vehicle on
the basis of the result of judgment by employing a dou-
ble gate system.
[0013] On the other hand, an object of the present
invention is to propose a communication system for
identifying vehicle which can detect passage of a partic-
ular vehicle, such as a stolen vehicle, detect position of
the stolen vehicle or so forth and detect passage history
of the stolen vehicle or so forth which is dropped off with
using the vehicle passing management system.
[0014] In order to accomplish the foregoing object,
according to the first invention of the present applica-
tion, a vehicle passage management system managing
a vehicle passing through a particular zone, such as a
toll road or the like, comprises:

a gate for coming in and out the particular zone,
such as the toll road or the like, a vehicle side com-
munication device installed on a vehicle and a gate
side communication device installed in the gate,
the vehicle side communication device being able
to transmit an identification information of the vehi-
cle and being able to receive a gate information of
passed gate;
the gate side communication device being able to
receive the identification information of the vehicle
and being able to transmit gate information identify-
ing the gate;
the gate including a communication gate being
installed the gate side communication device for
performing transmission and reception of the gate
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information and the identification information of the
vehicle with passing vehicle and a check gate
located at frontal side of the communication gate in
a vehicle traveling direction and inhibiting entry of
the vehicle into the particular zone when transmis-
sion and reception of the gate information and the
identification information of the vehicle at the com-
munication gate is not properly performed.

[0015] The vehicle passage management system
according to the present invention constructed as set
forth above, a double gate system having a communica-
tion gate and a check gate are employed. Accordingly,
for example, judgment whether entry into the toll road of
the vehicle is permitted or not can be certainly per-
formed before entry into the toll road. When the commu-
nication device of the vehicle is not in operation, the fast
is announced to the driver in advance.
[0016] Considering the case where failure is
caused in the communication device, it is desirable that
the gate further comprises a ticket issuing portion for
issuing a ticket for entering into the particular zone for
the vehicle inhibited entry into the particular zone by the
check gate.
[0017] On the other hand, it is desirable that the
vehicle passage management system comprises an
exit road to return the vehicle inhibited entry into the
particular zone, out of the particular zone.
[0018] Furthermore, so that the driver of the vehicle
may check whether the installed communication device
is in operation or not, it is desirable to arrange an
announcing means announcing the fact in the operating
portion of the driver's seat. The announcing means may
be at least one of an indication lamp mounted on an
operation surface of a driver's seat of the vehicle and an
audio indication means mounted on the driver's seat.
[0019] Such announcing means may take a vehicu-
lar battery as a driving power source for turning ON and
OFF according to turning ON and OFF of a vehicular
accessory power source.
[0020] On the other hand, the vehicle side commu-
nication device is mounted on a back side surface of a
number plate of the vehicle. In this case, so that the out-
sider, such as security guard or so forth, on the gate
may check whether the vehicle side communication
device is in operation or not, an indicator lamp indicating
the fact is desirable mounted in the position visible from
the outside. For example, the indicator lamp is desirably
buried in a seal portion of the number plate in an exter-
nally visible state. Here. the indicator lamp may take a
vehicular battery as a driving power source for turning
ON and OFF according to turning On and OFF of the
vehicular accessory power source.
[0021] Next, the vehicle communication manage-
ment system of the present invention set forth above, is
applicable as the vehicle passage management system
in the parking lot or the vehicle passage management
system for coming in and out the particular zone, such

as a plant or the like. In these case, the gate may be
common in the entrance gate and the exit gate.

[0022] Herein a typical vehicle side communication
device to be employed in the vehicle passage communi-
cation system according to the present invention may
comprise identification information storage portion stor-
ing an identification information of a vehicle installed the
vehicle side communication device, a reception portion
receiving a passage management information transmit-
ted from the gate side communication device installed in
the gate being passed, a received information storage
portion capable of storing information received by the
receiving portion and a transmitting portion transmitting
information held in the identification information and the
received information storage portion to the gate side
communication device upon reception of a response
demand signal from the gate side communication
device.
[0023] On the other hand, the typical vehicle side
communication device may comprise a transmitting por-
tion transmitting the response demand signal and the
passage management information to the vehicle side
communication device of the vehicle passing through
the gate, a receiving portion receiving the identification
information of the vehicle transmitted by the vehicle side
communication device in response to the response
demand signal and the passage management informa-
tion, a toll calculating portion calculating a toll of the
vehicle passing through the gate on the basis of
received information in the receiving portion and pas-
sage management information storage means for stor-
ing the calculated toll and the received information in
the receiving portion with correspondence therebe-
tween.
[0024] The transmitting portion in the gate side
communication device may transmit the response
demand signal again when reception failure of the
transmission information of the vehicle side communi-
cation device passing through the gate.
[0025] Furthermore, the gate may further comprise
image pick-up means for picking up image of the pass-
ing vehicle, and when information cannot be received
from the side of the vehicle passing through the gate,
image of the passing vehicle is picked up by the image
pick-up means.
[0026] In addition, it is desirable that the gate fur-
ther comprises toll collection device receiving payment
of toll calculated by the toll calculating portion.
[0027] Furthermore, the vehicle passage manage-
ment system may include a headquarter device, the
gate side communication device installed in each of a
plurality of the gates, and the vehicle side communica-
tion device installed in each of the vehicles, the passage
management information of the passing vehicle
received by the gate side communication device is con-
centrically managed on the side of the headquarter
device.
[0028] Next, according to the second invention of
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the present application, a communication system for
vehicle identification to be employed in a vehicle pas-
sage management system managing a vehicle passing
through a gate arranged on a road or so forth, com-
prises:

a gate side communication device installed in the
gate and a vehicle side communication device
installed in the vehicle;
the vehicle side communication device comprising
a transmitting portion transmitting the response
demand signal and a passage management infor-
mation to the vehicle side communication device of
the vehicle passing through the gate, a receiving
portion receiving an identification information of the
vehicle transmitted by the vehicle side communica-
tion device in response to the response demand
signal and the passage management information,
passage management information storage means
for storing received information in the receiving por-
tion, identifying vehicle information storage means
storing identification information of identification
objective vehicle, judgment means for making judg-
ment whether the vehicle passing through the gate
is the identification objective vehicle or not by com-
paring the storage content of the identifying vehicle
information storage means and the identification
information of the vehicle received by the receiving
portion, and announcing means for announcing the
fact when passage of the identification objective
vehicle is detected; and
the vehicle side communication device comprising
a vehicle identification information storage portion
storing identification information of the vehicle on
which the vehicle side communication device is
installed, a receiving portion for receiving a pas-
sage management information transmitted from the
gate side communication device installed in the
gate being passed, a reception information storage
portion capable of storing the passage manage-
ment information received by the receiving portion,
and a transmitting portion transmitting the vehicle
identification information and the passage manage-
ment information held in the received information
storage portion to the gate side communication
device.

[0029] In the communication system for vehicle
identification to be employed in the vehicle passage
management system according to the present invention
constructed as set forth above, when the vehicle as
identification object passes the gate, it is detected by
the gate side communication device, and the fact is
alarm displayed on the display screen or so forth.
Accordingly, stolen vehicle or so forth can be found
quickly and accurately.
[0030] Here, the gate side communication device
may further comprise transmission control means for

making a continuous transmission demand signal
toward the vehicle side communication device of the
vehicle via the transmitting portion of the gate side com-
munication device when passage of the identification
objective vehicle is detected. On the other hand, the
vehicle side communication device may comprise
announcing signal control means for continuously trans-
mitting or intermittently transmitting an announcing sig-
nal indicative that the vehicle is the identification
objective vehicle bias the transmitting portion of the
vehicle side communication device upon reception of
the continuous transmission demand signal via the
receiving portion of the vehicle side communication
device.

[0031] In the communication system for vehicle
identification according to the present invention con-
structed as set forth above, after the identification objec-
tive vehicle passes through the gate, the vehicle side
communication device receiving the continuous trans-
mission demand signal from the gate side continuously
or intermittently transmit the announce signal indicative
that the vehicle is the identification objective vehicle.
Accordingly, by tracing the announce signal, the posi-
tion of the identification objective vehicle can be quickly
and accurately detected. For example, detection of the
stolen vehicle or so forth becomes easy.
[0032] The vehicle side communication device is
mounted on a back side surface of a number plate of the
vehicle. In this case, so that the outsider, such as secu-
rity guard or so forth, on the gate may check whether
the vehicle side communication device is in operation or
not, an indicator lamp indicating the fact is desirable
mounted in the position visible from the outside. For
example, the indicator lamp is desirably buried in a seal
portion of the number plate in an externally visible state.
Here, the indicator lamp may take a vehicular battery as
a driving power source for turning ON and OFF accord-
ing to turning On and OFF of the vehicular accessory
power source.
[0033] The gate, which provided with the gate side
communication device as constituted may be portable.
With taking the movable gate mounted on the vehicle or
the like, vehicle identification can be performed at a
desired site. Also, it is convenient for tracing or so forth
of the stolen vehicle or the like.
[0034] Next, in the vehicle side communication
device of the construction set forth above, the present
invention employs a construction, in which the identifi-
cation information storage portion and the received
information storage portion are mounted on the device
casing of the vehicle side communication device cov-
ered with a protecting member. With this, for example,
by analyzing the storage content by removing the stor-
age portion from the illegally abandoned vehicle,
dropped off vehicle or so forth, the owner and traveling
history and so forth can be conveniently known.
[0035] On the other hand, when the stolen vehicle
is used for criminal offense, it can be a strong evidence
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for getting the pass-through sites and pass-through site
passing times.

BRIEF DESCRIPTION OF THE DRAWINGS

[0036]

Fig. 1 is a general constructional illustration show-
ing one example of a vehicle passage management
system according to the first invention of the
present application;
Figs. 2(A) and (B) are general constructional illus-
tration showing construction of a communication
device on the side of a gate and a communication
device on the side of vehicle;
Fig. 3 is an exploded perspective view showing a
construction of a number plate, on which the com-
munication device on the side of the vehicle is
mounted;
Figs. 4(A) and (B) are explanatory illustrations for
showing directionality of antenna of the communi-
cation device on the side of the vehicle;
Fig. 5 is a general flowchart showing operation of
the system shown in Fig. 1;
Fig. 6 is an explanatory illustration showing a dou-
ble gate system applied for each gate in the vehicle
passage management system of Fig. 1;
Fig. 7 is a general constructional illustration show-
ing one example of a communication system for
identifying vehicle according to the second inven-
tion of the present application;
Fig. 8 is a schematic block diagram of the commu-
nication device on the side of the gate shown in Fig.
7;
Figs. 9(A) and (B) are a functional block diagram of
the communication device on the side of the vehicle
of Fig. 7 and a functional block diagram of a micro-
processor unit thereof;
Fig. 10 is a general flowchart showing operation of
the communication system for identifying vehicle of
Fig. 7; and
Fig. 11 is a general flowchart showing judgment
operation of objective vehicle for identification by
the communication system for identifying the vehi-
cle of Fig. 7.

BEST MODE FOR IMPLEMENTING THE INVENTION

[0037] Embodiments of a vehicle passage manage-
ment system and a communication system for identify-
ing vehicle according to the present invention will be
discussed hereinafter in detail with reference to the
accompanying drawings.

(First Embodiment)

[0038] In Fig. 1 to Fig. 6, there is shown an embod-
iment, in which a vehicle passage management system

according to the first invention of the present application
is applied to a vehicle passage management of a high-
way.

[0039] Fig. 1 is a general constructional illustration
of the shown embodiment of the vehicle passage man-
agement system. Referring to this drawing, a vehicle
passage management system 3 managing passage of
vehicles 2(m) (m = 1, 2, 3 ...) traveling on a toll road 1
includes gates 10(n) (n = 1, 2, 3 ...) installed at a plural-
ity of positions for coming in and our the toll road 1, vehi-
cle side communication devices 20(m) mounted on the
vehicles 2(m), gate side communication devices 30(n)
installed in the gates 10(n), and a headquarter device
50 connected to the gate side communication devices
30(n) through radio or wired communication circuits
40(n).
[0040] Here, each vehicle side communication
device 20(m) can transmit an identification information
21(m) of the vehicle 2(m) and can receive gate informa-
tion 11(n) capable of identifying the passed gate 10(n).
For this, each gate side communication device 30(n)
can receive the identification information 21(m) of the
passing vehicle 2(m) and can transmit the gate informa-
tion 11(n) for identifying the gate.
[0041] Figs. 2(A) and (B) are schematic block dia-
grams of the vehicle side communication device and the
gate side communication device. Discussing with refer-
ence to these drawings, the vehicle side communication
device 20(m) is constructed with a transmission and
reception module 21, a microcomputer unit 22 having
ROM and RAM and a vehicle mounted battery 23 as a
power source. The identification information 24 of the
vehicle 2(m) is stored in ROM. The transmission and
reception module 21 receives a passage management
information S1 transmitted from the gate side communi-
cation device 30(n). The received information is stored
and held in RAM. On the other hand, the transmission
and reception module 21 is responsive to reception of a
response demand signal R from the gate side commu-
nication device 30(n) to transmit the identification infor-
mation 24 and the information held in RAM to the gate
side communication device 30.
[0042] On the other hand, the gate side communi-
cation device 30 includes a transmission and reception
module 31 transmitting the response demand signal R,
the gate information 11 and the passage management
information S toward the vehicle side communication
device 20 of the vehicle 2 passing through the gate 10
and receiving vehicle identification information 24 and
the passage management information S2 transmitted
from the vehicle side communication device 20 in
response to the response demand signal R, a micro-
computer unit 32 having a toll calculating function calcu-
lating toll of the vehicle 2 passing the gate 10 on the
basis of received information by the transmission and
reception module 31, RAM storing the calculated toll
and the received information with correspondence ther-
ebetween, and a power source 33. On the other hand,
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the microcomputer unit 32 is connected to the side of
the superior host computer 34.

[0043] Here, upon occurrence of reception failure of
the transmitted information of the vehicle side communi-
cation device 20 of the vehicle 2 passing through the
gate 10, a transmitting portion 32 in the gate side com-
munication device 30 transmits the response demand
signal R again to certainly perform communication with
the passing vehicle.
[0044] Next, preferred construction of the vehicle
side communication device 20 will be discussed. As set
forth above, since the vehicle side communication
device 20 is for transmitting the vehicle information for
identifying the vehicle, it is preferable that the device
cannot be arbitrarily removed by the driver. For this pur-
pose, it is desirable to arrange the vehicle side commu-
nication device 20 in a portion of the number plate. On
the other hand, the vehicle side communication device
20 has to be constantly set in a condition enabled for
transmitting the vehicle identification information
(namely, operating state) during driving of the vehicle.
[0045] For this purpose, it is desirable that as the
power source of the communication device 20, the
vehicular battery is used, and a power supply path for
the communication device 20 is established in the con-
dition where a key is inserted and turned into ON posi-
tion of vehicular accessories. Thus, in the vehicle
driving condition, power is constantly supplied to the
communication device 20 to enable the vehicle identifi-
cation information.
[0046] In addition to the foregoing construction, in
order to avoid the driver to arbitrarily set the communi-
cation device 20 at inoperative state, it is desirable to
mount an indicator lamp visually perceptible whether
the communication device 20 is in operating state or
not, from outside.
[0047] In Fig. 3, there is shown an example of
mounting of the vehicle side communication device 20
on the number plate of the vehicle.
[0048] In the example of this drawing, a number
plate 70 is constructed with a box shaped receptacle
casing 71, a number plate body 73 mounted in a side
surface opening 72 of the receptacle casing 71, a trans-
mission and reception circuit board 74 and an antenna
plate 75. On the surface of the transmission and recep-
tion circuit board 74, a transmission and reception mod-
ule 76 is mounted, and also, a light emitting body 77,
such as LED or the like which is illuminated while the
transmission and reception circuit is in operative state,
is mounted. The light emitting body 77 is arranged at the
same position as a seal 78 mounted on the number
plate body 73 and is covered with the seal 78. The seal
78 is formed of a transparent material. Accordingly, the
light emitting body 77 can check illumination/extinction
of the light emitting body 77 externally through the seal
78.
[0049] Here, the receptacle casing 71 may be
entirely formed of a non-conductive material, and, also,

in order to provide directionality for the built-in antenna
plate 75, it may be formed of non-conductive material
easy to pass a radio wave only in part. Of course, the
built-in antenna plate 75 perse may be provided direc-
tionality. For example, as shown in Fig. 4, it is desirable
to provide directionality in vertical direction.

[0050] Next, Fig. 5 is a flowchart showing operation
of the shown embodiment of the vehicle passage man-
agement system 3. On the gate side, it is placed in vehi-
cle waiting state and continuously effecting call (step
ST1). In this transmitting operation, presence and
absence of communication at the same frequency band
is detected by performing carrier sensing (step ST2).
When communication is present, communication at dif-
ferent vacant frequency is attempted. When communi-
cation at the same frequency band is absent, the
response demand signal R is transmitted (step ST3).
[0051] On the gate side, when the control signal
including the identification information 23 and the pas-
sage management information S2 are received from the
side of the vehicle (step ST4), the gate information 11 of
the gate is transmitted toward the vehicle (step ST5).
On the gate side, when the gate information 11 is
received from the gate side (step ST14), a confirmation
signal indicative of reception is transmitted to the gate
side (step ST15). On the side of the vehicle passing
through the gate, when the confirmation signal is
received (step ST6), it returns to reception waiting state
again (step ST7). Similarly, even at the gate side, it
returns to the waiting state (step ST16).
[0052] Thus, in the vehicle side communication
device 20, so as not to cause difficulty in recognition at
the same frequency when a plurality of vehicles enter
into the gate in series, carrier sensing is performed with
the gate side before performing communication, to per-
form communication with automatically switching to a
vacant channel frequency. Accordingly, even when a
plurality of vehicles are in series, communication with
each vehicle can be performed certainly.
[0053] Next, in the shown embodiment of the vehi-
cle passage management system, so that the vehicular
driver may check whether the mounted communication
device is in operative condition or not, announcing
means for announcing the condition is desirably
arranged in an operating portion of a driver's seat. The
announcing means may be an indicator lamp mounted
on an operation surface of the driver's seat of the vehi-
cle or a audio indication means, such as speaker or the
like, mounted on the driver's seat. Of course, both of
these may be provided. Such announcing means mat
take the vehicular battery as a driving power source so
that it is turned ON and OFF according to ON and OFF
of in-vehicle accessory power source.
[0054] Here, in the shown embodiment of the vehi-
cle passage management system 3, each gate 10(n) is
a double gate system. Namely, as shown in Fig. 6, each
gate 10(n) has a communication gate 30A and a check-
ing gate 30B. The communication gate 30A has the
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gate side communication device 30(n) of the construc-
tion set forth above for transmitting and receiving the
gate information and the vehicle identifying information
with the passing vehicle. The check gate 30B is located
at the frontal side of the communication gate in vehicle
traveling direction, and when transmission and recep-
tion of the gate information and the vehicle identification
information in the communication data is not performed
properly, entry of the vehicle into the toll road 1 is inhib-
ited.

[0055] As set forth, in the shown embodiment, each
gate is the double gate system. With this construction, it
can announce that the vehicle side communication sys-
tem is not in operation.
[0056] On the other hand, in the gate 10(n) of the
shown embodiment, an exit road 30C is provided for
returning the vehicle which cannot enter the highway to
the open road from the check gate 30B. In this case, by
forming a branched road 30D returning to the toll road
at the midway of the exit road 30C, and by installing a
gate 30E having a ticket issuing machine issuing an
entry ticket to the highway, even the vehicle causing fail-
ure of the communication device may use the highway
in normal manner of use.
[0057] It should be noted that the foregoing discus-
sion is the embodiment, in which the present invention
is applied to the passage management system of the
highway. The present invention is equally applicable as
the passage management system of the vehicle in a
parking lot. Also, the invention is equally applicable for
the passage management system for the vehicle com-
ing in and out to particular area, such as factory site or
so forth.

(Second Embodiment)

[0058] Next, discussion will be given for one exam-
ple of the communication system for identification of the
vehicle to be used in the vehicle passage management
system according to the present invention with refer-
ence to Fig. 7 to Fig. 11.
[0059] Fig. 7 shows an overall construction of the
shown embodiment of a communication system for
identification of a vehicle. As shown in this drawing, a
vehicle identifying communication system 400 is con-
structed with a gate side communication device 104
installed in a gate 103 arranged on a shoulder of a road
102, and a vehicle side communication device 1056
installed in each vehicle 105. Each vehicle side commu-
nication device 106 can transmit an identification infor-
mation 5S of the vehicle 105 and can receive gate
information 3S capable of identifying the passed gate
103. Each gate side communication device 104 can
receive the identification intonation 5S of the passing
vehicle 105 and can transmit the gate information 3S for
identifying the gate.
[0060] In Fig. 8, a construction of the gate side
communication device 104 is shown. The gate side

communication device 104 has a transmission and
reception module 41, a microcomputer unit 42, a power
source 43 of the device, a superior host computer 44
connected to the microcomputer unit 42 and a display
device 45.

[0061] The transmission and reception module 41
transmits the response demand signal R directed to the
vehicle side communication device 106 of the vehicle
105 passing through the gate 103, the gate identifica-
tion information 3S and the passage management infor-
mation S1 and receives the vehicle identification
information 5S and the passage management informa-
tion S2 transmitted from the vehicle side communication
device 106. In the microcomputer unit 42, RAM for stor-
ing the passage management information, such as
passing date, time and so forth of the vehicle 105 pass-
ing through the gate 103, with correspondence to recep-
tion information, on the basis of the reception
information in the transmission and reception module
41, ROM having a storage region of the gate identifica-
tion information 3S and a storage region of control pro-
gram or so forth, and CPU performing control for
respective portions.
[0062] In RAM of the microcomputer unit 42, a stor-
age region storing an identified vehicle information list
storing the identification information of the identification
objective vehicles is formed. The identified vehicle infor-
mation list is supplied from the side of the host compu-
ter, for example. The microcomputer unit 42 has a
judgment function for making judgment whether the
identification information 5S of the passing vehicle 105
received via the transmission and reception module 41
appears on the identified vehicle information list or not
under control of CPU. On the other hand, an announc-
ing function for announcing the fact when the passing
vehicle 5 is judged as the vehicle appearing on the iden-
tified vehicle information list. On the side of the host
computer 44, when the signal indicative of passing of
the vehicle as object for identification is received from
the microcomputer unit 42, the fact is displayed on a dis-
play screen of the display device 45 for providing alarm
to an operator.
[0063] On the other hand, a transmission control
function transmitting a continuous transmission demand
signal R1 to the vehicle side communication device 106
of the vehicle via the transmission and reception mod-
ule 41 of the gate side communication device 4, when
the microcomputer unit 42 of the gate side communica-
tion device 104 further detects passing of the identifica-
tion objective vehicle.
[0064] In Fig. 9, the construction of the vehicle side
communication device 106 is shown. At first, as shown
in Fig. 9(A), the vehicle side communication device 106
is constructed with a transmission and reception mod-
ule 61, a microcomputer unit 62 and a vehicular battery
63 as a power source.
[0065] As shown in Fig. 9(B), the microcomputer
unit 62 includes a data transmitting and receiving IC
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621, CPU 622, EEP-ROM 623, D-RAM 624, an inter-
face portion 625 with peripheral devices, and so forth.
The identification information 5S of the vehicle 105 is
stored in EEP-ROM 623. The passage management
information received via the transmission and reception
module 61 is also stored and held in EEP-ROM 623.
When the response demand signal R is received via the
transmission and reception module 61, the vehicle iden-
tification information 5S and the passage management
information S2 held in the EEP-ROM 623 are transmit-
ted to the gate side communication device 4 via the
transmission and reception module 61.

[0066] On the other hand, the microcomputer unit
62 of the vehicle side communication device 106 has an
announcing signal transmission control function for con-
tinuously or intermittently transmitting an announcing
signal WS indicative that the vehicle 5 is the identifica-
tion objective vehicle via the transmission and reception
module 61 of the vehicle side communication device
106 when the continuous transmission demand signal
R1 is received via the transmission and reception mod-
ule 61 of the vehicle side communication device 6.
[0067] Here, since the vehicle communication
device 106 is adapted to transmit the vehicle identifica-
tion information 5S for identifying the vehicle, it is desir-
able to arranged on a portion of the number plate so that
it may not be subject to arbitrary removal or so forth on
the side of the driver.
[0068] On the other hand, the vehicle side commu-
nication device 20 has to be constantly set in a condition
enabled for transmitting the vehicle identification infor-
mation (namely, operating state) during driving of the
vehicle. For this purpose, it is desirable that as the
power source of the communication device 6, the vehic-
ular battery is used, and a power supply path for the
communication device 106 is established in the condi-
tion where a key is inserted and turned into ON position
of vehicular accessories.
[0069] In addition, in order to avoid the driver to
arbitrarily set the communication device 106 at inopera-
tive state, it is desirable to mount an indicator lamp vis-
ually perceptible whether the communication device
106 is in operating state or not, from outside.
[0070] Next, Fig. 10 is a flowchart showing opera-
tion of the shown embodiment of the vehicle identifica-
tion communication system 400.
[0071] At first, on the side of gate 103, it is placed in
vehicle 105 waiting state and continuously effecting call
(step ST201). In this transmitting operation, presence or
absence of communication at the same frequency band
is detected by performing carrier sensing (step ST202).
When communication is present, communication at dif-
ferent vacant frequency is attempted. When communi-
cation at the same frequency band is absent, the
response demand signal R is transmitted (step ST203).
[0072] Upon approaching to the gate 103 in waiting
state capable of reception and reception of the
response demand signal R (step ST211), the vehicle

side communication device 106 of the vehicle 105 pass-
ing through the gate 103, performs carrier sensing (step
ST212) to transmit the identification information 5S, the
passage management information S2 and so forth of
the vehicle 5 to the gate side communication device 4 at
a wavelength of the vacant frequency band (step
ST213).

[0073] On the gate side communication device 104,
When the control signal including the vehicle identifica-
tion information 5S and the passage management infor-
mation S2 are received from the side of the vehicle side
communication device 106 (step ST204), the gate infor-
mation 3S of the gate 103 is transmitted toward the
vehicle side communication device 106 (step ST205).
[0074] Upon reception of the gate identification
information 3S from the gate side communication
device 4(step ST 214), the vehicle side communication
device 106 transmits the confirmation signal indicative
of reception, to the gate side communication device 104
(step ST215). Upon reception of this confirmation signal
(step St206), the vehicle side communication device
106 of the vehicle 105 passing through the gate 103
returns to the waiting state again (step ST207). Simi-
larly, even the gate side communication device 104
returns to the waiting state (step ST216).
[0075] Thus, in the vehicle side communication
device 106, so as not to cause difficulty in recognition at
the same frequency when a plurality of vehicles enter
into the gate in series, carrier sensing is performed with
the gate side before performing communication, to per-
form communication with automatically switching to a
vacant channel frequency. Accordingly, even when a
plurality of vehicles are in series, communication with
each vehicle can be performed certainly.
[0076] Here, in Fig. 11, there is shown a general
flowchart of judgment operation of the identification
objective vehicle to be performed at every time of pass-
ing of the vehicle in the gate side communication device
104. On the side of the gate side communication device
104, the identification information of the identification
objective vehicle is stored in D-RAM 624 in a form of list.
At every occasion of reception of the vehicle identifica-
tion information 5S, interrupt process of judgment oper-
ation is executed to perform judgment whether the
received vehicle identification information 5S matches
with the vehicle identification information contained in
the stored identification objective vehicle list (step
ST221). Upon matching, the fact is announced to the
host computer 44. As a result, on the screen of the dis-
play device 45, an alarm display of the fact is performed
(step ST222). For example, when the identification
objective vehicle is that on the stolen vehicle list, dis-
playing of passage of the stolen vehicle is performed.
Subsequently, the continuous transmission demand sig-
nal R1 is transmitted via the transmission and reception
module 41 toward the vehicle side communication
device 106 of the passed vehicle 105 (step ST223).
[0077] On the side of the vehicle side communica-
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tion device 105 of the vehicle 105, upon reception of the
continuous transmission demand signal R1 (step 231),
it continues transmission of the alarm signal WR indica-
tive that the vehicle 105 is the identification objective
vehicle (step ST 232), and other operation is forcedly
placed in enabled condition.

[0078] The foregoing embodiment is an example of
the case where the gate 103 is installed on the road-
side. In stead, the gate 103 may be portable type. For
example, with a vehicle mounting type gate, identifying
operation of the passing vehicle can be performed at
desired site. On the other hand, since the vehicle con-
tinuously transmitting the alarm signal WR can be
traced, the stolen vehicle or so forth can be quickly
found.

INDUSTRIAL APPLICABILITY

[0079] As discussed above, in the vehicle passage
management system by the first invention of the present
application, a function for transmitting identification
information of the vehicle is provided, and the gate infor-
mation identifying the passed gate is stored. On the
other hand, on the gate side, the function for receiving
the vehicle identification information transmitted by the
passing vehicle and transmitting the gate information
identifying the gate to the side of the passing vehicle.
Furthermore, the gate is the double gate system to per-
form communication with the vehicle in the first gate and
make judgment whether entry into the highway, parking
lot or particular zone is permitted or not on the basis of
the result of communication, in the second gate.
[0080] With the vehicle passage management sys-
tem of the present invention constructed as set forth
above, on the side of the vehicle passing through the
entrance gate, since the passed gate is stored, toll can
be calculated on the basis of the gate information stored
in each vehicle in the exit gate. In the passage manage-
ment system of the vehicle coming in and out the park-
ing lot, information of the vehicle entering through the
gate and the time are stored. Upon exiting through the
gate, parking time is calculated to perform settlement
process of the parking fee can be performed automati-
cally. On the other hand, upon occurrence of failure of
the vehicle side communication device, or so forth,
entry of the vehicle can be prevented to certainly per-
form management.
[0081] Furthermore, in the driver's seat of the vehi-
cle, announcing means whether the communication
device is operating state or not, is arranged. Upon com-
ing into the highway or so forth, the driver feels discom-
fort when confirmation can be made. Such discomfort
can be resolved.
[0082] Next, the communication system for vehicle
identification to be used in the vehicle passage man-
agement system according to the second invention of
the present application, the function for transmitting the
identification information of the vehicle is provided, and

for storing the gate information identifying the gate. On
the other hand, on the gate side, a function for receiving
the vehicle identification information transmitted by the
passing vehicle and transmitting the gate information
identifying the gate is provided. Furthermore, on the
gate side, the identification objective vehicle list is pre-
liminarily stored. Judgment whether the received vehi-
cle identification information is the identification
objective vehicle or not.

[0083] By the communication system for vehicle
identification according to the second invention of the
present application constructed as set forth above, the
vehicle, such as stolen vehicle or so forth can be quickly
and accurately identified.
[0084] On the other hand, when the identification
objective vehicle passes, a demand for continuously or
intermittently transmitting an alarm signal is issued to
the vehicle side communication device of the vehicle.
Subsequently, the alarm signal is continuously or inter-
mittently transmitted from the vehicle side communica-
tion device. Accordingly, on the basis of the alarm
signal, the position of the identification objective vehicle
can be easily found.
[0085] Furthermore, in the vehicle side communica-
tion device employed in the communication system for
vehicle identification, the storage portion storing the
vehicle identification information and the passage man-
agement record is mounted and secured on the device
casing in the condition covered by the protective mem-
ber. Accordingly, by analyzing the storage content by
removing the storage portion from the illegally aban-
doned vehicle, dropped off vehicle or so forth, the owner
and traveling history and so forth can be conveniently
known.

Claims

1. A vehicle passage management system managing
a vehicle passing through a particular zone, such
as a toll road or the like, comprising:

a gate for coming in and out the particular
zone, such as the toll road or the like, a vehicle
side communication device installed on a vehi-
cle and a gate side communication device
installed in said gate,
said vehicle side communication device being
able to transmit an identification information of
said vehicle and being able to receive a gate
information of passed gate;
said gate side communication device being
able to receive said identification information of
said vehicle and being able to transmit gate
information identifying the gate;
said gate including a communication gate
being installed said gate side communication
device for performing transmission and recep-
tion of the gate information and the identifica-
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tion information of the vehicle with passing
vehicle and a check gate located at frontal side
of said communication gate in a vehicle
traveling direction and inhibiting entry of the
vehicle into said particular zone when trans-
mission and reception of said gate information
and said identification information of the vehi-
cle at said communication gate is not properly
performed.

2. A vehicle passage management system as set forth
in claim 1, wherein said gate further comprises a
ticket issuing portion for issuing a ticket for entering
into said particular zone for the vehicle inhibited
entry into said particular zone by said check gate.

3. A vehicle passage management system as set forth
in claim 2, which comprises an exit road to return
the vehicle inhibited entry into said particular zone,
out of said particular zone.

4. A vehicle passage management system as set forth
in any one of claims 1 to 3, which further comprises
announcing means for announcing whether said
vehicle side communication device mounted on
said vehicle is in operating condition or not, to a
vehicular driver.

5. A vehicle passage management system as set forth
in claim 4, wherein said announcing means is at
least one of an indication lamp mounted on an
operation surface of a driver's seat of the vehicle
and an audio indication means mounted on the
driver's seat.

6. A vehicle passage management system as set forth
in claim 4 or 5, wherein said announcing means
takes a vehicular battery as a driving power source
for turning ON and OFF according to turning ON
and OFF of a vehicular accessory power source.

7. A vehicle passage management system as set forth
in any one of claims 1 to 6, wherein said vehicle
side communication device is mounted on a back
side surface of a number plate of the vehicle.

8. A vehicle passage management system as set forth
in any one of claims 1 to 7, which comprises an indi-
cator lamp indicating whether said vehicle side
communication device is operating state or not,
said indicator lamp being buried in a seal portion of
said number plate in an externally visible state.

9. A vehicle passage management system as set forth
in claim 8, wherein said indicator lamp takes a
vehicular battery as a driving power source for turn-
ing ON and OFF according to turning On and OFF
of the vehicular accessory power source.

10. A vehicle passage management system as set forth
in any one of claims 1 to 9, wherein said vehicle
side communication device comprises identification
information storage portion storing an identification
information of a vehicle installed said vehicle side
communication device, a reception portion receiv-
ing a passage management information transmitted
from said gate side communication device installed
in said gate being passed, a received information
storage portion capable of storing information
received by said receiving portion and a transmit-
ting portion transmitting information held in said
identification information and said received infor-
mation storage portion to said gate side communi-
cation device upon reception of a response
demand signal from said gate side communication
device,

said vehicle side communication device com-
prises a transmitting portion transmitting the
response demand signal and the passage
management information to said vehicle side
communication device of the vehicle passing
through said gate, a receiving portion receiving
the identification information of the vehicle
transmitted by said vehicle side communication
device in response to said response demand
signal and the passage management informa-
tion, a toll calculating portion calculating a toll
of the vehicle passing through said gate on the
basis of received information in said receiving
portion and passage management information
storage means for storing the calculated toll
and the received information in said receiving
portion with correspondence therebetween.

11. A vehicle passage management system as set forth
in claim 10, wherein said transmitting portion in said
gate side communication device transmits said
response demand signal again when reception fail-
ure of the transmission information of said vehicle
side communication device passing through said
gate.

12. A vehicle passage management system as set forth
in claim 11, wherein said gate further comprises
image pick-up means for picking up image of the
passing vehicle, and when information cannot be
received from the side of the vehicle passing
through said gate, image of the passing vehicle is
picked up by said image pick-up means.

13. A vehicle passage management system as set forth
in claim 12, wherein said gate further comprises toll
collection device receiving payment of toll calcu-
lated by said toll calculating portion.

14. A vehicle passage management system as set forth
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in claim 13, which includes a headquarter device,
said gate side communication device installed in
each of a plurality of said gates, and said vehicle
side communication device installed in each of the
vehicles, the passage management information of
the passing vehicle received by said gate side com-
munication device is concentrically managed on the
side of said headquarter device.

15. A communication system for vehicle identification to
be employed in a vehicle passage management
system managing a vehicle passing through a gate
arranged on a road or so forth, comprising:

a gate side communication device installed in
said gate and a vehicle side communication
device installed in said vehicle;
said vehicle side communication device com-
prising a transmitting portion transmitting the
response demand signal and a passage man-
agement information to said vehicle side com-
munication device of the vehicle passing
through said gate, a receiving portion receiving
an identification information of the vehicle
transmitted by said vehicle side communication
device in response to said response demand
signal and the passage management informa-
tion, passage management information stor-
age means for storing received information in
said receiving portion, identifying vehicle infor-
mation storage means storing identification
information of identification objective vehicle,
judgment means for making judgment whether
the vehicle passing through said gate is the
identification objective vehicle or nor by com-
paring the storage content of said identifying
vehicle information storage means and said
identification information of the vehicle
received by said receiving portion, and
announcing means for announcing the fact
when passage of the identification objective
vehicle is detected; and
said vehicle side communication device com-
prising a vehicle identification information stor-
age portion storing identification information of
the vehicle on which said vehicle side commu-
nication device is installed, a receiving portion
for receiving a passage management informa-
tion transmitted from said gate side communi-
cation device installed in said gate being
passed, a reception information storage por-
tion capable of storing said passage manage-
ment information received by said receiving
portion, and a transmitting portion transmitting
said vehicle identification information and the
passage management information held in said
received information storage portion to said
gate side communication device.

16. A communication system for vehicle identification
as set forth in claim 15, wherein said gate side com-
munication device further comprises transmission
control means for making a continuous transmis-
sion demand signal toward said vehicle side com-
munication device of said vehicle via said
transmitting portion of said gate side communica-
tion device when passage of the identification
objective vehicle is detected, and

said vehicle side communication device com-
prises announcing signal control means for
continuously transmitting or intermittently
transmitting an announcing signal indicative
that said vehicle is the identification objective
vehicle bias said transmitting portion of said
vehicle side communication device upon
reception of said continuous transmission
demand signal via said receiving portion of
said vehicle side communication device.

17. A communication system for vehicle identification
as set forth in claim 15 or 16, wherein said vehicle
side communication device is mounted on the back
side surface of the number plate of the vehicle.

18. A communication system for vehicle identification
as set forth in any one of claims 15 to 17, which
comprises an indicator lamp indicating whether
said vehicle side communication device is operat-
ing state or not, said indicator lamp being buried in
a seal portion of said number plate in an externally
visible state.

19. A communication system for vehicle identification
as set forth in claim 18, wherein said indicator lamp
takes a vehicular battery as a driving power source
for turning ON and OFF according to turning On
and OFF of the vehicular accessory power source.

20. A communication system for vehicle identification
as set forth in any one of claims 15 to 19, wherein
said gate, in which said gate side communication
device is installed, is portable.

21. A communication system for vehicle identification
as set forth in any one of claims 15 to 20, wherein,
in said vehicle side communication device, said
identification information storage portion and said
received information storage portion are mounted
on the device casing of said vehicle side communi-
cation device covered with a protecting member.

19 20

5

10

15

20

25

30

35

40

45

50

55



EP 1 041 527 A1

12



EP 1 041 527 A1

13



EP 1 041 527 A1

14



EP 1 041 527 A1

15



EP 1 041 527 A1

16



EP 1 041 527 A1

17



EP 1 041 527 A1

18



EP 1 041 527 A1

19



EP 1 041 527 A1

20



EP 1 041 527 A1

21



EP 1 041 527 A1

22



EP 1 041 527 A1

23


	bibliography
	description
	claims
	drawings
	search report

