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.l; TITLE OF THE INVENTION 
. .. 

APPARATUS FOR MONITORING MOVING 

2. FIELD OF THE INVENTION AND RELATED ARTS 

-The present invention relates to a moving body 

.. :·' 

monitoring apparatus for examining whether one or a plurality 

of mo~ing bodies capable of moving freely right and left 

include communication means or not or whether.the moving 

bodies include particular information or not~ 

The technique that radio communication apparatuses are 

mounted in moving bodies such as vehicles capable of moving 

f ~eely right and left or are carried by men moving freely to 

communicate with the moving bodies· or the men by- means of the 

radio communication appa.ratuses attracts att~ntion as the 

15 technique capable of being utilized widely in various fields. 

Further, it is considered that particular information is 

given to the radio conununication apparatuses to utilize the 

apparatuses for management or moni:toring. 

For example, there is a multi-section toll road having 

20. routes jumbled complicatedly and interconnected with one 

another at various places.or there is a case where different 

lines are interconnected with\ one aI)..otQ.eJ<-;: ~;!li9- crnr.b~ utilized 

right through .. · · _::.; ·(···, f.1 G \::~· i) l_;. rl~~.. . 

In this case, the above communication technique can be 

25 utilized in order to c6llect ch,arges in accordance with 
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utilization sections or utilization routes, to prev~nt 

illegal utilization of a p~ssing ticket, to mo'nitor 

utilization sections or utilization routes, to automatize 

collection of charges or to transmit and receive information. 

Further, the technique can be used to remotely examine 

that a person other than authorized persons enters into a 

building, a section or a site where it is necessary to keep a 

secret or remotely examine utilization situations of 

facilities and the like. In this manner, application of this 

10 technique spreads infinitely. 

Further, the technique of examining whether the moving 

bodies or human beings have·the communication means or not 

and.the technique of deciding whether _the moving bodies or 

human beings have the particular information or not have also 

15 come to the important' technique. 

20 

Such techniques can be attained as follows. As the 

technique of monitoring whether the moving bodies have the 

communication means or not, the following technique is 

considered. 

It shall be noted that the monitoring technique 

illustrated below is neither a prior art nor a known 

technique. , .. .. 
As shown in Fig .... 26, a moving body 51 (fdr example, 

vehicle) to be monitored runs on a road SO having a plurality 

25· of lanes 50. Antennas 52a, 52b, ... for communicating with 
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communication means of the moving body 1 .are disposed in 

lanes SOa, SOb, ... of the road 50, respectively. The 

ant~nnas 52a, 52b, ... are attached to a supporting structure 

55 ·such as a support built on the road 50 and can communicate 

5 with the moving body 51 passing through the lane from above 

of the lanes 50a, 50b, .... A moving body detecting device 

·53 for detecting the moving body 51 passing through the lane 

is disposed in each o·f the lanes 50a, SOb, ... 

The moving body detecting device 53 is a vehicle sensor 

10 of a.type having a footboard mounted in the road, for 

example. The vehicle sensor of the footboard type is a 

vehicle sensing and discriminating sensor used widely in a 

toll gate of a toll ·road, for example, and includes a sw:itch 

group or a plurality of resistor wires extending in a 

15 traverse direction of the -road. The vehicle sensor can 

collect various information containing a moving direction and 

a _speed of the moving body passing through the road on the 

basis of an opening and closing operation state of the switch 

group or variation in resistances of the resistor wires 

20 operated by a pressure of the moving body. 

Limiting means 54 for limiting a traveling position of 

the moving body ·is provided between adjacent lanes in.order 

.to prevent the moving body 51 from entering from another 

lane. The limiting means ·54 is a separation zone or a median 

25 strip, for example. 
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Passage of the moving body 51 can be detected by a 

detection output of the detec_ting device 53. Whether the 

moving body 51 has the communication means or not can be 

examined by whether communicati~n with the moving body_ can be 

5 ~ttained or rtot. This examination can be attained by 

10 

· examining whether communication by means of an antenna 

corresponding to a traveling position (traveling lane} of the 
• 

moving body 51, of the antennas 52a, 52b, ... is performed or 

not~ 

In this technique, _correspondence.of the position of 
• 

the antennas 52a, 52b, ... and the traveling position of the 

moving body is made by dividing the traveling pos·ition of the 

moving body by a partition for each communication area of the 

antenna so that the traveling position is coincident with the 

·15 cqmmunication antenna exactly. 

An example of a decision procedure as to whether the 

moving body 51 is equipped with the communication means or 

not in this technique is now described. 

This decision proce~ure is also neither a prior art nor 

20 a known technique. 

. . 25 

When traveling of the moving body 51 is detected, 

communication with the moving body 51 is tried by the antenna 

52a, 52b, ... corresponding to the traveling pos~tion of the 

moving body 51 . 

· When the communication is performed, it is decided that 
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the moving body ~etected by the moving body detecting device 

53 is equipped with the·tommunication means. 'When the 

communication is not performed, it is decided that the moving 

oody is not equipped .~ith the communication.means . 

. In this manner, it is possible to examine whether the 

passing moving body is equipped with.the- communication means. 

"It is possible to examine whether the passing moving 

body is equipped with the communication means or not by 

trying communication with the communication means equipped in 

10 the moving body and making decision on the basis of the 

result of the communication .. However, in this.case, it is 

necessary to provide a partition for limiting the traveling 

position of the moving body so as to separate another moving 

body from the c_ommunication. area of the communication mea.ns 

15 equipped in the moving body and to prevent that the moving 

body is jumbled with other moving bodies and cannot be 

discriminated from other moving bodies. 

With such a configuration, the traveling position of 

the moving body is restricted upon communication due to the 

20 partition. Such a partiti9n in a road is an obstacle and 

dangerous. Further, the road is narrowed by the partition 

and effective utilization of the road is prevented. It is 

necessary to control the traveling position before tae 

partition so that the moving body does not collide with the 

25 partition. 
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. The same problems occur in the case where tickets or 

commutation tickets are formed into IC cards provided with 

radio communication function to form compact communication 

means which are carried by individual persons and are used 

5 for the examination of tickets in traffic facilities such as 

a railroad or the like, or in the case where passports, 

identification cards or employee cards are formed into IC 

cards provided with radio communication function in the same 

manner and the IC cards are examined remotely or utilized for 

10 management as to whether employees are present or not or 

management of persons coming in and out from a room, or in 

the case where communication means formed into cards provided 

with radio communication function are carried by individual 

persons or goods in order to perform management of the goods 

15 and prevention of stealing in distribution industries, 

stores, factories or the like. The moving body detecting 

device must be installed in a road or a floor and be treaded 

by moving bodies in order to detect arrival of the moving 

bodies individually. Thus, when it is applied to human 

20 beings and goods, implementation thereof is d.tfficult-. 

25 

Since there are the various problems as described 

above, these problems are a bottle neck in the implementation 

thereof notwithstanding the effectivity and the technique 

having wide application fields. 



7 

3. OBJECTS AND SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention 

to provide a moving body monitoring apparatus capable of 

moni taring moving b?dies such as vehicles, _human beings, 

5 goods and the like capable of moving from place to place 

freely and confirming information without installation of the 

partition or the moving body ~etecting device in the-road or· 

the floor. 

In order to achieve the object, the moving body 

10. monitoring apparatus according to the first- invention 

comprises moving. side communication means held in a moving 

body capable of moving freely, fixed position side 

communication means disposed in a fixed position and having a 

narrow particular range set as a communication area, the 

15 communication means communicating with the moving side 

communication means held in the moving body passing through 

the area, moving body detecting means for detecting the 

moving body entering into the communication area of the fixed 

position side communication means without contact with the 

20 moving body, and means for deciding whether the moving body 

holds the. moving side communication means or not on the basis· 

of a communication result. with the moving body by the fixed 

position side communication means and detection inform~tion 

of the moving body· detecting means. 

25 The moving body monitoring apparatus according _to the 



second invention comprises moving side communication means 

held in a moving body capable of moving freely and for 

holdin9 necessary particular information to be able to 

transmit the particular information, fixed position side 

5 communication means disposed i? a fixed position and having a 

narrow particular range set as a communication area, the 

communication means communicating with the moving side 

communication means held in the moving body passing through 

the area, moving body detecting means for detecting the 

10 moving body entering into the communidation area of the fixed 

position side communication means without contact with the 

moving body, and means. for deciding whether the moving side 

communication means of the moving body holds the particular 

information or not on the basis of a communication result 

15 with the moving body by the fixed position side communication 

means and detection information of the moving body detecting 

means. 

In the first invention, the moving body capable of 

moving freely is caused to hold the moving side communication 

20 means and when the moving body comes near or reaches a fixed 

position, the moving side communication means held in the 

moving body communicates with the fixed position side 

communication means installed in the fixed position and the 

moving body detecting means detects the moving body without 

25 contact with the moving ·body. The decision means decides 
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whether the moving body holds the moving side communication 

means or not on the basis of the communication result with 

the moving body by the fixed position side communication 

means and the detection information of the moving body 

5 detecting means. 

The fixed position side communication means having the 

narrow.communication area and the moving side communication 

means held in the moving body communicate with each other to 

obtain the result and the information thereof is outputted. 

10 The moving body detecting means detects the moving body 

entering into the narrow communication area of the fixed 

position side communication means without contact with the 

moving body and outputs the information thereof. 

Accordingly, even when there is no partition for separating 

15 the moving body, another moving body can be separated. Since 

the partition is not required, the stability can be ensured 

and the movement space of the moving body can be utilized 

effectively without narrowing the space. Further, since the 

moving body can be detected without contact therewith, there 

20 is no limitation to objec~s to be detected. When there is a 

moving body entering into the narrow communication area of 

the fixed position side communication means, the moving body 

is detected. When there is the detection information 

thereof, whether the moving body holds the moving side 

25 communication means or not is decided on the basis of the 

• 
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communication result with the moving side communication 

means. Accordingly, the effects that whether the moving side 

conununication means is present or not -can be detected with 

high accuracy and the like are obtained .. 

Iri the second invention, the moving body capable of 

moving freely is caused to holq the moving side communication 

means· holding the necessary particular information to be able 

to transmit the information and when the moving body comes 

near or reaches the fixed position, the fixed position side 

10 communication means installed in the fixed position and the 

moving side conununication means held in the movi~g body 

communicate with each other. The moving body detecting means 

detects the moving body without contact therewith. The 

decision means decides whether the moving body holds the 

15 necessary particular info:anation or not on the basis of the 

communication· result w_ith the moving body by t.he fixed 

position side communication means. and the detection 

information of the moving body detecting means. 

In this manner, the fixed position side communication 

20 means having the narrow communication area and the moving 

side communication means held in the moving body communicate 

with each other to obtain the result thereof and the 

information thereof is outputted. The moving body detecting 

means detects _the moving body entering into the narrow 

25 communication area of the fixed position side communication 

. . t ~ ... 
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means without contact with the moving body and outputs the 

information thereof. Accordingly, even when there is no 

partition for separating the moving body, another moving body 

can be separated. Since the partition is not required, the 

5 stability can be ensured and the movement space of the moving 

body can be utilized effectively without narrowing the space. 

Since· the moving body can be detected without contact 

therewith, there is no limitation to objects to be detected. 

Further, when there is the moving body entering into the 

10 narrow communication area of the fixed position side 

communication means, the moving body is detected. When there 

is the detection information, whether the moving body holds 

the particular informatiop or not is decided on the basis of 

the communication result with the moving side communication 

15 means. Accordingly, the effects that whether the particular 

information is present or not can be detected with high 

accuracy and the like are obtained. 

The present invention comprises fixed position side 

communication means having the narrow communication area, 

20 moving body detecting means for detecting the moving body 

entering into the narrow communication area of the fixed 

position side communication means without contact with the 

moving body to output the information thereof, and means for 

deciding whether the moving body holds the communication 

25 means or not or deciding whether the moving body holds the 
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particular information or not on the basis of the 

communication information of the fixed position side 

communication means and the detection information of the 

fixed position side communication means. The partition 

5 required in the conventional method for liming the traveling 

position of the moving body cannot be required. Accordingly, 

whether the moving body holds the communication means or not 

or whether the moving body holds the particular information 

is decided with high accuracy without limiting the traveling 

10 position of the moving body upon ·communication. 

4. BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a schematic diagram illustrating a first 

embodiment of the present invention. 

15 Fig. 2 is a diagram illustrating communication antennas 

and communication ranges thereof in the first embodiment of 

the present invention. 

Fig. 3 is a diagram illustrating received information 

of a decision' unit for deciding whether communication is 

20 present or not in·the first embodiment of the present 

invention. 

Fig. 4 is a diagram illustrating processing of 

information in the decision unit for deciding whether 

communication is present or not in the first embodiment of 

25 the present invention. 

'-
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Fig. 5 is a diagram illustrating processing·of 

information in the decision unit for deciding whether 

communication is·present or not in the first embodiment of 

the present invention. 

5 Fig. 6 is a schematic diagram illustrating a 

configuration including an imaging unit 14 disposed to be 

able to set a moving body passing through a detection 

position of a moving body detecting sensor 4 for detecting .a 

trailing end of the moving body in an imagirig area and an 

10 imaging control unit 15 operated in accordance with a 

15 

,decision result of a decision unit 9 for deciding whether 

communication means is_present or not and controlling the 

imaging u~it 14 in addition to the configuration of the 

apparatus of the first embodiment. 

Fig. 7 is a diagram illustrating a configuration in a 

second embodiment of the present invent~on. 

fig. 8 is a diagram illustrating received information 

of a decision unit for deciding whether communication ·is 

present or not in the second embodiment of the present 

20 invention . 

. Fig. 9 is a diagram illustrating occurrence order of 

communication record and detection record in the ·second 

embodiment of the present _invention. 

Fig. 10 is a schematic diagram illustrating a 

25 configuration in a third embodiment of the present invention. 
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Fig. 11 is a diagram illustrating primary information 

sent to a decision unit 9 for. deciding whether' ~ommunication 

means is present or not in the third embodiment of the 

present· invention. 

Fig. 12 is a diagram illustrating occurrence order of 

information obtained from the moving body 1 in the third 

embodiment. 

F.ig. 13 is a schematic diagram illustrating a 

configuration in a fourth embodiment of the present 

·10 inv~ntion .. 

Fig. 14 is a diagram illustrating communication 

antennas and communication ranges thereof in the fourth 

embodiment of the present invention. 

Fig. 15 is a diagram illustrating received information 

15 of a communication information confirming unit in the fourth 

20 

embodiment of the present invention. 

Fig. 16 is a diag~am illustrating processing of 

information in the communication information confirming unit 

in the fourth embodiment of the present invention. 

Fig. 17 is a diagram illustrating processing of 

information in the communication information confirming unit 

in the fourth embodiment of the present invention. 

Fig. 18 is a.diagram illustrating processing of 
. . 

information in the communication information confirming unit 

25 in the fourth embodiment of the pre.sent invention . 

. · 
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Fig. 19 is a schematic diagram illustrating a 

configuration including an imaging unit 14 disposed to be 

able to set a moving body passing through a detection 

position of a moving body detecting sensor 4 for detecting a 

5 trailing end of the moving body in an imaging area and. an 

imaging control unit 15 operated in accordance with a 

decision result of a decision unit 9 for deciding whether 

communication means is present or not and controlling the 

imaging unit 14 in addition to the configuration of the 

10 apparatus of the first embodiment. 

Fig. 20 is a schematic diagram illustrating a 

configuration in a ~ifth embodiment of the present invention. 

Fig. 21 a diagram illustrating received information of 

a communication information confirming unit in the fifth 

15 embodiment of the present invention. 

Fig. 22 is a diagram illustrating occurrence order of 

communication record and detection record in the fifth 

embodiment of the present invention. 

Fig. 23 is a schematic diagram illustrating a 

20 configuration in a sixth embodiment of the present invention. 

Fig. 24 is a diagram illustrating·primary information 

sent to a communication information confirming unit 19 in the 

sixth embodiment of the present invention. 

Fig. 25 is a diagram illustrating occurrence order of 

25 information obtained from the moving body 1 in the sixth 
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embodiment. 

Fig. 26 is a diagram illustrating a prior art. 

5. DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

5 (First Embodiment) 

Embodiments according to t~e present invention are now 

described with reference to the drawings. Fig. 1 is a 

schematic diagram illustrating a first embodiment of the 

present invention .. 

10 In Fig. 1, reference mark L represents the surface of a 

road, and reference numeral 1 repres.ents a moving body which 

moves on the road surface L and is a vehicle such as, for 

example, an automobile capable of moving freely in the 

forward and backward directions and turning to the right and 

15 left. The moving body 1 is equipped with a radio 

communication apparatus to be able t6 communicate with·an 

external apparatus by radio. Numerals 2 and 4 denote moving 

body detecting sensors. As the moving body detecting sensor, 

for example, a CCD line sensor, an ultrasonic sensor, a laser 

20 scanner or the like are used. The moving body detecting 

sensor 2 is used to detect a leading end of the moving body 1 

and the moving body detecting sensor 4 is used to detect a 

trailing end of the moving body 1. Further, the moving body 

detecting sensors 2 and 4 can produce positional information 

25 in the width direction of the moving body 1. The. moving body 
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detecting sensor 4 is disposed downstream of the road with a 

predetermined space from an installation point of the moving 

body detecting sensor 2. 

Numerals 6 and 8 denotes control units for the moving 
. 

5 body detecting sensors. The control unit 6 has a ·clock 

function and uses a detection output obtained when the moving 

body detecting sensor 2 detects a leading end of the moving 

body 1 to calculate detection position information of the 

moving body 1 in the width direction of the road. ~hus, the 

10 control unit 6 sends the calculated detection position 

information together with time.information at the detection 

time of the moving body to a decision unit 9 for deciding 

whether communication means is provided or not. The control 

unit 8 also has a clock function and uses a detection output 

15 obtained when the moving body detecting sensor 4 detects a 

trailing end of the moving body 1 to calculate detection 

position information of the moving body 1 in the width 

direction of t.he road. The control unit 8 sends the 

calculated detection p~sition information together with time 

20 information at the detection time of the moving body to the 

decision unit 9. 

Numeral 3 denotes an antenna which is disposed between 

the moving body detecting sensors 2 and 4. The. antenna 3 is 

connected to a radio communication control unit 7, which can 

25 communicate with a communication apparatus of the moving body 



18 

1 by means of the an.tenna 3 by radio. The radio 

communication control unit 7 sends information obtained by 

communication together with_an ID information (identification 

information) of the antenna 3 used for communication to the 

5 decision unit 9. 

The decision unit 9 decides whether the moving body 1 

is equipped with the communication apparatus or not on the 

basis of the information (the detection position information 

of the moving body 1 and the time information at the 

10 detection time of the moving body) obtained from the sensor 

contrbl units 6 and 8 and the information obtained from the 

radio communication control unit 7 and outputs the. result 

thereof. 

The decision unit 9 selects detection-.information and 

15 comi"llunication info?:mat.i'on. estimated to be·· related to the same 

mov-ing body from the detection record obtained from the 

sensor control units 6 and 8 constituting moving body 

detecting means and the communication record obtained from 

the radio communication control unit 7 constituting 

20 communication means and examines whether the moving body 

exists within a communicable range or not at the 

communication time with reference to the information 

including the detection position and the-detection time of 

the moving body and the conummica.ble range and the 

25 communication time with the moving body to thereby decide 

. , 
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whether the vehicle detected by the moving_ body detecting 

means has made conimunication or not. 

The decision unit 9 decides whether the.moving body has 

made communication or not on the basis of the communication 

5 result between the moving bodies.and the detection result of 

the moving body detecting means by using a method described 

later·and specifies which moving body has made communication 

when a plurality of moving bodies exist simultaneously. 

10 

Operation of the apparatus is now described. 

The radio communication apparatus mounted in the moving 

body 1 is disposed at the center position in the width 

direction of the moving body 1 and behind the front end of 

the moving body 1.. When the moving body 1 travels on the 

road and comes near ox reaches the moving body detecting 

15 sensor 2, the moving body detecting sensor 2 detects the. 

moving body 1 and supplies the detection output to the sensor 

control unit 6. Further, when· the moving body 1 comes near 

or reaches the moving body detecting se_nsor 4, the sensor 4 

detects the moving body 1 and supplies the output to the 

20 sensor control unit 8. 

The sensor control unit 6 obtains the time information 

(arrival time) that the front portion of the moving body 1 

comes near or reaches· the moving body detecting sensor 2 and . 

the position information of the front portion on the basis of 

25 the detection information supplied thereto and sends the 
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information to the decision unit 9 as a moving body detection 

telegraphic message. The sensor control unit 8 obtains the 

time information (arrival time) that the rear portion of the 

moving body 1 come~ near or· reaches the moving body detecting 

5 sensor 4 and the position information of the rear portion on . 

the basis of the detection information supplied thereto and 

sends·tne information to the decision unit 9 as a moving body 

detection telegraphic message. 

The antenna 3 transmits and receives electric waves 

10 under control-of the radio ·communication control unit 7 to 

communicate _with the moving body 1. The radio communication 

control unit 7 sends the communication information together 

with the ID information of the antenna 3 used for the 

communication to the decision unit 9. 

15 The antenna 3 is disposed above the road surface L, 

that is, above the road on which the moving body i·travels_ 

and at least one or two or more antennas are disposed side by 

side in the width direction o~ the road surface (in the width 

direction of the lane of the.road). The antenna 3 used 

20 herein has a predetermined communication area in the width 

direction of the road surface, that is, in the width 

direction of the lane of the road. When a plurality of 

antennas 3 are provided, the communication areas of the 

antennas may be overlapped with each other. 

25 As an example thereof, Fig. 2 shows the case where 
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three antennas 3a t 3c are disposed in the width direction of 

the lane in order. In Fig. 2, communication areas Sa to Sc 

of 'the antennas 3a to 3c are partially overlapped with each 

other. In Fig. 2, numeral 11 represents a communication 

5 range by the antenna 3a which is an area covered by the 

communication area Sa, numeral 12 represents a communication 

range'by the antenna 3b which is an area covered by the 

communication area Sb, numeral 13 represents a communication 

range by the antenna Jc which is an area covered by the 

10 communication area Sc·, and numerals lOa and· !Ob represent 

areas of overlapped portions of the co:mn:iunication areas. 

These antennas 3 are connected to the radio· 

communication control unit 7 to communicate with the moving 

body ·1. The radio communication control unit 7 sends the 

15 communication record with the moving body 1 through a 

communication route to the decision unit 9 as a radio 

communication telegraphic message. 

Fig. 3 shows primary information which is sent from the 

sensor control units 6 and 8 and the radio communication 

20 control unit 7 to the decision unit 9. 

As shown in Fig. 3, the information sent from the 

sensor control units 6 and 8 to the decision unit 9 includes 

the detection position information of the moving body 1 in 

the width direction of the lane and the detection time 

2S information. Further, the information sent from the radio 
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communication control unit 7 to the decision unit 9 includes 

the· identification number (ID of the antenna) of the antenna 

3 or (3a or 3b or 3c) used for communication with the moving 

body 1. 

5 The antenna communicating with the moving body 1 is 

detected on the basis of the identification number of the 

antenna: 

"The decision unit 9 which has received such·information 

performs the following process to decide whether the moving 

10 body is equipped with the communication apparatus or not. 

That is, the decision unit 9 receives a tel·egraphic message 

. . 
of transmission information from the sensor control unit 6, 

the radio communication unit 7 and the sensor control unit 8 

in order of the units 6, 7 and 8 in response to movement of 

15 . one moving body 1. Thus, the decision unit 9 performs the 

following process. 

[l] The decision unit 9 receives the moving body detection 

telegraphic message from the sensor control unit 6 and then 

stores the contents of the message in a detection recording 

20 and preserving buffer formed in a memory area included in the 

decision unit (Fig. 4(a)). 

[2] When the decision unit 9 receives the radio 

communication telegraphic message from the radio 

communication control unit 7, the decision unit 9 forms a 

25 communication recording buffer for preserving the contents of 



23 

the message in the memory area or the buffer area included in 

the decision unit 9 and stores the contents o{ the received 

telegraphic message in the memory area or the buffer area 

(Fig. 4(b)). 

5 [3] The decision unit 9 then searches information 

satisfying the following condition from detection reco:r:ding 

information (moving body detection telegraphic message) 

stored in the detection recording and preserving buff er and 

registers or records contents of the searched detection 

10 recording buffer or a position of the buffer in the 

communication recording buffer in which the radio 

communication telegraphic me·ssage is stored ·to thereby form 

the correspondence therebetween (Fig. 4(c)). 

[Condition 1: record including the detection position 

15 in the width direction pf the moving body 1 within the 

communication range of the antenna specified by the antenna 

ID stored in the telegraphic message (radio communication 

telegraphic message) received from the radio communication 

control unit 7] 

20 The communication area of the antenna is within the 

section between the moving body detecting sensors 2 and 4 and 

is position~d from just after the detection position of the 

moving body detecting sensor 2 (downstream direction of.the 

road, that is, just forward in the traveling direction of the 

25 moving body). Accordingly, the detection position can 
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correspond to the communication area and a corresponding 

detection record can be found out from the communication 

record. 

(4] When a plurality of detection records (moving body 

5 detection telegraphic messages) can correspond to one 

communication record (radio communication telegraphic 

message) simultaneously, all of the moving body detection 

records {moving body detection telegraphic messages) are 

treated as moving body detection telegraphic messages for the 

10 · same moving body and are registered or recorded in the 

communication record buffer to be able to correspond to the 

corresponding radio communication telegraphic messages {Fig. 

4(d)). 

[SJ After a telegraphic message (moving body detection 

15 telegraphic message) has been received from the sensor 

control unit 8 for.detection of· the trailing end of the 

moving body, the number of communication records satisfying 

the following condition is examined. 

[Condition 2: record including a detection position in 

20 the width direction of the moving body 1 recorded in the 

telegraphic message {moving body detection telegraphic 

message) received from the moving body detecting sensor 4 for 

detecting the trailing end of the moving -body 1 within the 

communication range of the antenna] 

25 Fig. 4(e) shows an example of a registered state of the 
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detection record and the communication record after the 

moving body detection telegraphic message from' the sensor 

control unit 8 has been received. 

The moving body detecting sensor 4 detects the trailing 

5 end of the moving body 1. When the moving body 1 is equipped 

with a normal radio communication apparatus, communication of 

the radio comm~nication control unit 7 and the moving body 1 

has been already completed at the time.that the trailing end 

of the moving body 1 is detected by the moving body detecting 

10 sensor 4. Accordingly, communication capable of being 

performed between the moving body_l and the radio 

communication control unit until the moving body 1 passes 

through the radio communication control unit has been all 

completed and the nu~er of communication records satisfying 

15 the above condition is examined to thereby determine the 
• 

number of communication· records performed between the moving 

body 1 and the radio communication control unit. 

[6] The number of moving body detection records (moving 

body detection telegraphic messages) registered in the 

20 communication records (radio communication telegraphic 

messages) satisfying the condition 2 of the item [5] is 

examined. When the same moving body detection records (the 

same moving body detection telegraphic messages) are 

registered in a plurality of communication records (a 

25 plurality of radio communication telegraphic messages) in the 
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overlapped manner, the number of moving body detection 

records is regarded as one. 

[7] The number of detection records (number of moving bqdy 

detection telegraphic messages) examined in the item [5] is 

5 compared with the number of communication J;ecords '<number of 

moving body detection telegraphic messages) examined in the 

item (6]. 

As the result of comparison, when the number of moving 

body detection records is equal to the number of 

10 communication rec_ords as sh.own in Fig. 5 (a) 1 . it is decided 

that the moving body 1 detected by the moving body detecting 

sensor 4 is equipped with the communication apparatus. 

For example, as shown in Fig. S(b), when the number of 

the moving body detection records is larger than the number 

.· 15 of communication records, it is decided that there is a 

possibility that the moving body 1 detected by the sensor 4 

is not equipped with ·the communication apparatus. The fact 

that the number of moving body detection records is· larger 

than the number of communication records means that another 

20 moving body exists. In this case, since there is a 

possibility that ano~her moving body has been detected, there 

is a possibility that the monitored moving body is. not 

equipped with the co_m:f(l.unication ap.paratu.s ~ . Accordingly, it 

can be decided that there is a possibility that the m9nitored 

25 moving body is· not equipped with the communication apparatus. 
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Further, as shown in Fig. S(c), wheri there is the 

moving body detection records but there is no communication 

record, it can be decided that the moving body 1 is not 

equipped with the communication apparatus. 

Furthermore, as shown in Fig. S(b), when the number of 

moving body detection records is smaller than the number of 

communication records, it is decided that the moving body 1 

is equipped with a plurality of communication means 

(communication apparatuses). 

The system has the particular detection area and 

includes detection means for detecting the moving body 

passing through the detection area, communication means for 

communicating with the moving bqdy passing through the 

detection area, and means for deciding whether the moving 

15 9ody is equipped with the communication apparatus or not on 

the basis of the number of detection information and 

communicatfon information obtained from the detection means 

and the communication means. Thus, the system detects the 

moving body passing through the detection area by the 

20 detection means and communicates with the moving body passing 

through the detection area by the communication means. 

Further, ~he system compares the number of detection 

information obtained from the detection means with the number 

of communication information obtained from the communication 

25 means and can decide whether the moving body is equipped with 
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the communication apparatus or not on the basis of the 

comparison result. 

Further, by adding, to the ··apparatus of the first 

embodiment shown in Fig. 1, imaging means capable of taking 

5 an image of a moving body having no communication apparatus 

or possibly having no communication apparatus when the moving 

body is detected, the moving body having no communication 

apparatus or poss·ibly having no communication apparatus is 

specified and an image thereof can be taken by the 'imaging 

10 means selectively. Further, by changing conditions, the 

moving body having the communication apparatus or possibly 

having the communication apparatus is specified and an image 

thereof can be taken selectively. 

·Fig. 6 illustrates a configuration example in the case 

15 where an imaging unit and a control unit of the imaging unit 

are added. The system of Fig. 6 includes an imaging unit 14 

for detecting a trailing end of the moving body and an 

imaging control unit 15 operated in response to a decision 

result of the decision unit 9 to control the imaging unit 14 

20 in addition to the configuration of the first embodiment 

shown in Fig. i.· The imaging unit 14 is set so that the 

moving body passing through the .detection position of the 

moving body detecting ~ensor 4 falls_ within an imaging area. 

In this configuration example, the moving body having 

25 no communication apparatus or possibly having no 
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communication apparatus is imaged by the imaging unit 14 from 

the rear side of the moving body. When the decision unit 9 

decides that the moving body 1 is not equipped with the 

communication apparatus or is not possibly equipped with the 

5 communication unit, an imaging trigger is .sent to the imaging 

control unit 15 from the decision unit 9. The imaging 

contr0l unit 15 can controls the imaging unit 14 to take an 

image of the moving body. The imaging unit 14 can ~tilize, 

for example, a CCD camera (camera using a solid imaging 

10 element), a television camera, a still camera or the like. 

In this example, the imaging unit 14 is disposed to 

view the downstream side from the upstream side of the road 

so that. the imaging unit 14 takes an image of the moving body 

1 from the rear side of the moving body 1. However, there is 

15 a case where an image o~ the moving body 1 is taken from the 

front side thereof. In this case, the imaging unit may be 

dispos.ed ahead in the traveling direction of the moving_ body 

1 to be directed to the moving body. 

In the foregoing description, communication with the 

20 moving body is made only in one particular area and decision 

as to whether the moving body is equipped with the 

communication apparatus or not is made on the basis of the 

communication record and the moving body detection 

information in the particular area. In this case, when 

25 another moving body exists near the moving body to be 
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monitored, there is a tendency to decide that there is a 

possibility that the monitored moving bod,y is not equipped 

with the communication apparatus. However, since there is a 

possibility that the moving body is equipped with the 

5 communication apparatus, it is desirable that decision as to 

whether the moving body is equipped with the communication 

apparatus or not ·is made with higher accuracy. 

10 

An example thereof is now described as a second 

embodiment. 

(Second Embodiment) 

Fig. 7 schematically illustrates the second embodiment 

of the present invention. 

In Fig. 7, numeral 1 denotes a moving body, 2 a moving 

body detecting sensor for detecting a front portion of the 

15 moving body, 3 a:n antenna, 4 a moving body detecting sensor 

for detecting a rear portion of the moving body, 5 a 

communication area (antenna communication area) of the 

antenna 3, 6 a control unit for the moving body detecting 

sensor for detecting the front portion of the moving body, 7 

20 a radio communication control unit, 8 a control unit for the 

moving body detecting sensor for detecting the rear portion 

of the moving body, and 9 a decision unit for deciding 

whether a communication apparatus is present or not. These 

elements are basically the same as the- elements described in 

25 Fig. 1. Numeral 16 denotes an antenna, 17 a radio 
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.. 
communication control unit, and 18 a communication area by 

the antenna 16. 

This embodiment newly includes the radio communication 

control unit 17 and the antenna 16 in addition to the 

5 configuration shown as the first embodiment of the present 

invention described above. The radio communication control 

unit 17 communicates with an external apparatus through the 

antenna 16 by radio to obtain information and supplies the 

information together with an ID information (identification 

10 information) of the antenna 16 used in the communication to 

15 

the decision unit 9. The antenna 16 is disposed upstream of 

the road with respect to the installation position of the 

moving body detecting sensor 2 and can set a relatively 

narrow predetermined area as the communication area. 

With such a configuration, an approaching moving body 1 

communicates with the antenna 16 and then is detected by the 

moving body detecting sensor 2. 

The moving body l is configured to transmit an 

identification code (ID of moving body) peGuliar to the 

20 moving body to the antenna when the moving body 1 

communicates by radio (when the moving body 1 communicates 

through the antenna). 

The identification code of the moving body is sent from 

the communication apparatus equipped in the moving body 

25 through the antenna 16 and the radio communication control 
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unit 17 or through the antenna 3 and the radio communication 

control unit 7 to the.deci$ion unit 9. 

Fig. 8 shows primary information sent from each unit to 

the decision unit 9. The radio.communication control unit 17 

5 sends the antenna ID, the time information indicative of the 

time that the antenn·a .ID is obtained, and the ID of the 

moving body to the decision unit 9. The moving body 

detecting sensor control unit 6 sends the position 

information and the time information indicative of the time 

10 that the position information is obtained to the ·decision 

unit 9. The radio communication control unit 7 sends the 

antenna ID, the time information indicative of the time that 

the antenna ID is obtained, and the ID of the moving body to 

the decision unit 9. The moving body detecting sensor 

15 control unit 8 sends the position information and the. time 

information indicative to the time that the position 

information is obtained to the decision unit 9. 

In the second embodiment, since the following condition 

can be added to the moving body detection record registered 

20 in the coinmunication record, the fact that the moving body 

detection :z::ecord having no relation to the communication 

record is registered in the communication record can be 

reduced. In other words, when the radio communication 

telegraphic message obtained by the communication with the 

25 communication apparatus of: the moving body is caused to 
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correspond to the moving body detection telegraphic message 

which is the moving body detection record information of the 

moving body, the fact that the moving body detection 

te1egraphic message except the moving body detection 

5 telegraphic message having the relation to the moving body is 

caused to correspond thereto can be reduced greatly. 

'[Condition 3: The moving body detection record capable 

of being registered in the communication record.is limited to 

that having the detection time which is positioned between 

10 times tl and t2 recorded in the communication records 

relative to the same moving body sent from the radio 

communication control units 17 and 7, respectively, as shown 

in Fig. 9. The time tl represents the time information· 

included in the telegraphic message sent.by the radio 

15 communication control unit 17 and the time t2 represents the 

time information included in the telegraphic message sent by 

the radio communication control unit 7.] 

20 

"The second embodiment has the following processes 

different from the first embodiment. 

( 1 ) When the telegraphic message is received from the radio 

communication control unit 17, a communication record buffer 

is acquired and contents of the telegraphic message is stored 

therein. 

(2) When the telegraphic message is received from the radio 

25 ·communication control apparatus 7 '· reference is made to the 
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ID of the moving body recorded in the telegraphic message and 

the communication record buffer in which the same ID of the 

moving body is stored is retrieved. 

(3) The received telegraphic message is recorded in the 

5 retrieved and detected communication record buffer. 

Even in the second embodiment, it is possible to 

provide the imaging means for taking an image of the moving 

body which is not equipped with the communication means and 

specify the vehicle to take an image th~reof selectively by 

10 the imaging means. 

In the system, the ID is assigned to the moving body 

and the moving body is caused to send information containing 

the ID. Two particular areas are provided to be positioned 

before and behind along the traveling direction of the road 

15 and communication with the moving body is made within the two 

particular areas. The communication records thereof 

containing the time information indicative of the 

communication time are obtained and the moving body detection 

information in the particular areas containing ·the time 

20 information indicative of the detection time of the moving 

body is obtained. Whether the information, particularly the 

time information and the ID information of the.moving body 

are related to another moving body or not is decided to 

exclude the information having no relation and whether the 

25 moving body is equipped with the communication apparatus or 
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not is decided on the ·basis of the remaining information. In 

this case, even when another moving body exists near the 

moving body to be monitored, the. information relative to 

another moving body can be excluded. Accordingly, whether 

5 the moving body to be monitored is equipped with ~he 

communication apparatus or not can be decided with higher 

accuracy. 

An embodiment in which whether the moving body is 

equipped with the communication apparatus or not can be 

10 decided at high speed with high accuracy is now described as 

a third embodiment. 

(Third Embodiment) 

Fig. 10 schematically illustrates the third embodiment 

of the present invention. 

15 The third embodiment does not include the moving body 

detecting sensor 4 and the moving body detecting sensor 

control unit 8 provided in the second embodiment. 

In the third embodiment, the moving body detecting 

sensor 2 detects both of the leading end and the trailing end 

20 of the moving body 1. When the moving body 1 passes by the 

moving body detecting sensor 2, the moving body detecting 

sensor control unit 6 sends a telegraphic-message having 

detection information of the leading end and the trailing end 

of the moving body 1 to the deci.sion unit 9. 

25 Fig. 11 shows prima::r::Y information sent from each unit 
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to the decision unit 9. The radio communication control unit 

17 sends the antenna ID, the time information indicative of 

the time that the antenna ID is obtained, and the ID of the 

moving body to the decision unit 9. The moving body 

5 detecting sensor control unit 6 sends the detection position 

information of the leading end of the moving body, the time 

information indicative of the time that the detection 

position information of the leading end is obtained, the 

detection position information of the trailing end of the 

10 moving body, and the time information indicative of the time 

that the·detection position information of the trailing end 

is obtained to the decision unit 9. The radio communication 

control unit 7 sends the ID of the antenna, the time 

information indicative of the time that the.ID of the antenna 

15 is obtained and the ID of the moving body to the decision 

unit 9. 

In the third embodiment, when the moving body 1 is 

equipped with the communication apparatus, the communication 

of the moving body with the antenna 3 is required to be made 

20 until the trailing end of the moving body is detected. by the 

moving body detecting sensor 2 after the leading end of the 

moving body is detected by the sensor 2. When a length of 

the moving body 1 is short, the order of the communication 

time and the detection time of the trailing end of the moving 

25 body is sometimes reversed. Even in this .case, the detection 
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information of .the trailing end is delayed in the internal 

process of the decision unit 9 so that decision by the 

decision unit can be made exactly. 

Fig. 12 shows the order of occurrence of information 

5 obtained from the moving body 1 in the third embodiment. 

10 

That is, the leading e_nd ·of the moving body 1 is detected by 

the moving body detecting .sensor 2, the communication with 

the moving body is then made, and thereafter the trailing end 

of the moving body 1 is detected by the sensor 2. 

The detection information of the tr.ailing end of the 

moving body sent from the moving body detecting sensor 

control unit 8 in the second embodiment is sent from the 

moving body detecting sensor control unit 6 in the third 

embodiment. Accordingly, in the process of .the third 

15 embodiment, decision as to whe~her the moving body 1 is 

equipped with the communication apparatus or not is completed 

earlier than the second embodiment. 

Even in this embodiment 7 it is possible to add the 

imaging means and specify the vehicle which is not equipped 

20 with the communication apparatus to take an image of the 

vehicle in the same manner as the above embodiment. 

As described above with reference to the e~odiment, 

according to the present invention, whether the moving body 

detected by the moving body detecting means is equipped ~ith 

25 the communication apparatus or not can be decided without 
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limiting the traveling position of the moving body. 

Further, as described in the embodiment, the imaging 

mean$ and the imaging means control unit can be combined to 

specify the moving body which is not equ"ipped with the 

5 communication apparatus and take an image thereof 

selectively. 

·In the above-mentioned embodiments, the system of the 

present invention comprises fixed position side communication 

means having tpe narrow communication area, moving body 

10 detecting means for detecting the moving body entering into 

the narrow communication area of the fixed position side 

communication means without contact with the moving body to 

output information thereof, and means for deciding whether 

the moving body is equipped with the communication apparatus 

15 or not on the basis of the communication information and the 

detection information of the fixed position side 

communication means. The partition required in the 

conventional method to limit the traveling position of the 

moving body can be eliminated. Accordingly, the traveling 

20 position of the moving body is not limited upon communication 
.. 

and whether the moving body is equipp~d with the 

communication apparatus. or no.t can be decided with .high 

accuracy. 

In the above embodiment, the detection information and 

25 the communication information of the moving body are 
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collected and are caused to correspond to each other, so that 

whether the monitored moving body is equipped with the 

communication apparatus or not is decided on the basis of the 

correspondence. 

5 An embodiment of an apparatus which ca~ examine whether 

the monitored moving body holds particular information or not 

is now described. A data base is used and the detection 

information and the communication information of the moving 

body are collected. An example of the apparatus which 

10 decides whether the monitored moving body has particular 

information or not on the basis of the above information and 

information of the data base. 

In the example described below, whether the moving body 

performs· communication or not is decided on the basis of the 

15 communication result between the moving bodies and the 

detection result of the moving body detecting mearis. 

Further, when a plurality of moving bodies exist 

simultaneously, communication information confirming means 

for specifying which moving body of them performs 

20 communication is provided newly. 

The communication information confirming means selects 

the detection information and the communication information 

estimated to be related to the same moving body from 

detection records obtained from the moving body detecting 

25 means and the communication records obtained from the 
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communication means and examines whether the moving body 

exists within the communicable :tange at the communication 

time with .reference to information·containing the detection 

position and the detection time of the moving body, the 

5 communicable range with the moving body and the communicat~on 

time. Thus, the communication information confirming means 

specifies one of the moving. bodies which performed 

communication or decides any one of some candidates and 

searches the data base in wh~ch particular information is 

10 registered to decide whether the vehicle has the particular 

informatio·n or not .. 

There is provided fixed position side communication 
. . 

means having the narrow communication area, moving body 

detecting means for detecting the moving body ente~ing into 

15 the narrow communication area of the fixed position side 

communication ·means without contact with the moving body to 

output information thereof, and means for deciding whether 

the moving body has the particular information or not on the 

basis of the communication information and the detection 

20 information of the fix.ed position side communication ·means. 

25 

The partition required in the conventional method to limit 

the traveling P°.sition of the moving body can be eliminated. 

Accordingly, the traveling position of the moving body is not 

. limited upon communication. 

(Fourth Embodiment) 
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Fig. 13 schematically .illustrates a fourth embodiment 

of the present invention. 

In Fig. 13, reference mark L represents the surface of 

a road, and reference numeral 1 represents a moving body 

5 which moves on the road surface L and is a vehicle such as, 

for example, an automobile capable of moving freely in the 

f orwa~d arid backward directions and turning to the right and 

left. The moving body 1 is equipped with a radio . . 

communication apparatus which holds particular information 

10 and can transmit the information and communicate with the 

outside by radio as communication means. Numerals 2 and 4 

denotes moving body detecting sensors. The moving body 

detecting sensors 2 and 4 use, for example, CCD line sensors, 

ultrasonic sensors, laser scanners or the like. The moving 

15 body detecting sensor 2 is adapted to detect a leading end 

portion of the moving body 1 and the moving body detecting 

sensor 4 is adapted to detect a trailing end of the moving 

body 1. Further, the moving body detecting sensors 2 and 4 

can produce positional information in the width direction of 

20 the moving body 1. The moving body detecting sensor 4 is 

disposed downstream of the road with a predetermined space 

from the installation point of the movi~g body detecting 

sensor 2. 

Numeral 6 and 8 denotes moving body detecting sensor 

25 control unit. The moving body detecting sensor ~ontrol unit 
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6 has clock function and uses a detection output obtained 

when the moving body detecting sensor 2 detects the leading 

end portion of the moving body 1 to calculate detection 

position information of the moving body 1 in the width 

5 direction of the road. The moving body de~ecting sensor 

control unit 6 further sends the calculated detection 

position information together with time information at the 

time that the moving body is detected to a communication 

information confirming unit 19. In addition, the moving body 

10 detecting sensor control unit 8 also has clock function and 

uses a detection output obtained when the moving body 

detecting sensor 4 detects the trailing end portion of the 

moving body 1 to calculate detection posi.tion information of 

the moving body 1 in the width direction of the road. The 

15 moving body detecting sensor control unit 8 further sends the 

calculated detection position information together with time 

information at the time that the moving body is detected to 

the communication information confirming unit 19. 

Numeral 3 denotes an antenna which.is located between 

20 the moving body detect·ing sensors 2 and 4. The antenna 3 is 

connected to the radio communication control unit 7, which 

can communicate with the communication apparatus of the 

moving body 1 through the antenna 3 by radio. The radio 

communication.control unit 7 sends information obtained in 

25 the cornmunicat.ion together with ID information 
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·(identification information) of the antenna 3 used in the 

communication to the communication information' confirming 

unit 19. 

The .coni:rnunication information confirming un·it 19 can 

.5 . decide whether the moving bpdy· 1 is equipped· with the 

communication apparatus or not on the basis of the 

information (the detection posit.i~on information of the moving 

body 1 and the time information upon detection of the moving 

. body 1) obtained from the moving body detecting sensor 

10 control unit 6 and 8 and the information obtained from the 

radio communication control unit 7. Further, the 

communication information confirming unit 19 includes a data 

base and can search.the data base for various particular 

information to be collated. The communication information 

15 confirming unit 19 can examine whether the particular 

information in the data base is included in the inf o.rmation 

obtained from the radio communication control unit 7 or not 

and outputs the result thereof. 

Operation of the apparatus with such a configuration is 

20 now described. 

The radio commu.nication apparatus equipped in the 

moving body 1 is disposed at the center position in the width 

direction· of the moving body 1 and behind the front end of 

the moving body 1. When· the moving body 1 travels on the 

25 road and comes near or reaches the moving body detecting 
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sensor 2, the moving body detecting sensor 2 detects the 
' 

moving body 1 and supplies the detection output to the ·moving 

body detecting sensor control unit 6. Further, when the 

moving body 1 comes near or reaches the moving body detecting 

5 sensor 4, the sensor 4 detects the moving body 1 and supplies 

the output to the sensor control unit 8. 

·The sensor.control unit 6 obtains the time information 

(arrival time) that the front portion of the moving body 1 

comes near or reaches the moving body detecting sensor 2 and 

10 the position information of the front portion on the·basis of 

the detection information supplied thereto and sends the 

information to the communication information confirming unit 

19 as a moving body detection telegraphic message. The 

sensor control unit 8 obtains the time information (arrival 

15 time) that the rear portion of the moving body 1 comes near 

or reaches the moving body detecting sensor 4 and the 

position information of the rear portion on the basis of the 

detection inf orrnation supplied thereto _and sends the 

information to the communication. information confirming unit 

20' 19 as a moving body detection telegraphic message. 

The antenna 3 transmits and receives elect~ic waves 

under control of the radio communication control unit 7 to 

communicate with the moving body 1. The radio communication 

control unit 7 sends the communication inforrnation·together 

25 with the ID information of the antenna 3 used for the 
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communication to the communication·information confirming 

unit 19. 

The antenna 3 is disposed above the road surface L, 

that is, above the road on which the moving body 1 travels 

5 and at least one or two or.more antennas are disposed side by 

side in the width direction of the road surfa~e (in the width 

direc~ion of the lane of the road). The antenna 3 has a 

predetermined communication area in the width direction of 

the road surface, that is, in the width direction of the lane 

10 of the road. When a plurality of antennas 3 are provided, 

the communication areas of the antennas may pe overlapped 

with each other. 

As an example thereof, Fig. 14 shows the case where 

three antennas 3a t 3c are disposed in the width direction of 

15 the lane of the road in order. In Fig. 14, communication· 

areas Sa to Sc of the antennas 3a to 3c are partially 

overlapped with each other. In Fig. 14, numeral 11 

represents a-communication range by the antenna 3a which is 

an area covered by the communication area Sa, numeral 12 

20 represents a communication range by the antenna 3b which is 

an area covered by the communication area Sb, numeral 13 

represents a communication range by the antenna 3c which is 

an area covered by the communication area Sc, and numerals 

lOa to lOb represent areas of overlapped portions of the 

25 communication areas. 
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These antennas 3 are connected to the radio 
' 

communication control unit 7 to communicate ·with the moving 

body 1. The radio communication control unit 7 sends the 

communication record with the moving body 1 through a 

5 communication route to the ·communication information 

confirming unit 19 as a radio communication telegraphic 

message. 

Fig. 15 shows primary information which is sent. from 

the moving body detecting sensor control units 6 and 8 and 

10 the radio communication control unit 7 to the communication 

information confirming unit 19. 

As shown in Fig. 15, the information sent from the 

moving body detecting sensor control units 6 and 8 to the 

communication information confirming unit 19 includes the 

.15 detection position information of the moving body 1 in the 

width direction of the road and the detection time · 

info:r;mation. Further, the information f;ient from :the radio 

communication control unit 7 to the communication information 
-

confirming unit 9 includes the identification number (ID of 

20 the antenna) of the antenna 3 or (3a, 3b or 3c). used for 

communication with the moving body 1 and the communication 

time. 

The antenna communicating with the moving body 1 is 

detected on the basis of the identification number of the 

25 antenna. 
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The communication information confirming unit 19 which 

has received such information performs the following process 

to decide whether the moving body is equipped with the 

communication apparatus or not .. That is, the communication 

5 information confirming unit 19 receives a telegraphic message 

of transmission information from the sensor·control unit 6, 

the radio communication unit 7 and the sensor control unit 8 

in order of the units 6, 7 and 8 in respons~ to movement of 

one moving body 1. Thus, the communication information 

10 confirming unit 19 performs the following process. 

(1) The communication information confirl!,).ing unit 19 

receives the moving body detection telegraphic message from 

the sensor control unit 6 and then stores the contents.of the 

message in a detection recording and preserving buffer formed 

15 in a memory area included in the communication information 

confirming unit {Fig. 16 (a) ) . 

(2] When the communication information confirming unit 19 

receives the radio communication telegraphic message from the 

radio communication control unit 7, the communication 

20 information .confirming unit 19 forms a communication 

recording buff er for preserving the contents of the message 

in the memory area or the buffer .area. included in the 

communication information confirming unit 19 and stores the. 

contents of the received telegraphic message in the memory 

25 area or the buffer area (Fig. 16(b)). 
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( 3] The communication information c_onfirming unit 19 then 

searches information satisfying the· same condition 1 as that 

of the first embodiment from detection recording information 

(moving body detection telegraphic message) stored in the 

5 detection recording and preserving buffer and registers or 

records contents of the searched detection recording buff er 

or a position of the buffer in the communication recording 

buffer in which the radio communication telegraphic message 

is stored to thereby form the correspondence therebetween 

10 (Fig. 16(c)). 

The contents of the conditiqn 1 is that "the record 

including the detection position in the width direction of 

·the moving body 1 within the communication range of the 

antenna _specified by the antenna ID stored in the telegraphic 

15 message (radio communication telegraphic message) received 

from the radio communication control unit 7". 

The communication area of the antenna is within the 

section between the moving body detecting sensors 2 and 4 and 

is positioned from just after the detection position of the 

20 moving body detecting sensor 2 (downstream direction of the 

road, that is, just forward in the traveling direction of the 

moving body). Accordingly, the detection position can 

correspond to the communication area and a corresponding 

detection record can be found out from the· communication 

25 record. 
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[4] When a plurality of detection records (moving body 

' 
detection telegraphic messages) can correspond to one 

communication r~cord (radio communication telegraphic 

message) simultaneously, all of the moving body detection 

5 records (moving body detection telegraphic messages) are 

treated as moving body detection telegraphic messages for the 

same moving body and are registered or recorded in the 

communication record buffer to be able to cprrespond to the 

.co~responding radio communication telegraphic messages (Fig. 

10 16(d)). 

[5] After a telegraphic message (moving body detection 

telegraphic message) has been received from the moving body 

detecting sensor control unit 8 for detection of the tr~iling 

end of the moving body, whether the particular information 

15 exists in the communication records satisfying the same 

"condition 2" as that of the first embodiment or not is 

examined. 

The condition 2 is that "the record including a 

detection position in the width directio~ of the moving body 

20 1 recorded in the telegraphic message (moving body detection 

telegraphic message) received from the moving body detecting 

sensor 4 for detecting the trailing end.of the moving body 1. 

within the communication range of the antenna". 

The decision as to whether the "particular information" 

25 is present or not is· made by retrieving the data base for 
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particular information provided in the communication 

confirming unit 19 and examining whether the particular 

'information is included in the information stored in the 

communication. records or not. When it is detected that the 

5 particular information exists in the communication re_cords, 

information indicative of "presence of the particular 
. . 

information" is recorded in the corcirnunication records. When 

there is no particular information; information indicative of 

"no particular information" is recorded in the communication 

10 records. Fig. 17 is a flow chart showing the above process 

in brief. 

When the communication information confirming unit 19 

obtains the information, the data base for particular 

information included therein is -retrieved (Stl). Whether the 

15 information stored in _the communication records contains the 

information -coincident with the information stored in the 

data base for particular information or not is decided by 

comparison to thereby examine whether there is the particu~ar· 

information or not (St2). Consequently, when it is detected 

20 that the particular information is included in the 

communication records, information indicative of "presence of 

the particular information" is recorded in the communication 

records (St3)• Further, as a result of the examination, when 

it is detected that the particular information is not 

25 included in the communication records, information indicative 
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of "no particular information" is recorded in the 

communication records (St4). 

Fig. 16(e) shows an example of the registered state of 

the detection record and the communication record after the 

5 moving body detection telegraphic message from the moving 

body detecting sensor control unit 8 has been received. 

'The moving body detection sensor 4 detects the trailing 

end of the moving body. When the moving body 1 is equipped 

with a normal radio communication apparatus, _communication of 

10 the radio communication control unit 7 and the moving body 1 

has been already completed at the time that the trailing end 

of the moving body 1 is detected by the moving body detecting 

sensor 4. Accordingly, communication capable of being 

performed between the moving body 1 and the radio 

15 communication control unit until· the moving body 1 passes 

through the radio communication control unit has been all 

completed and the number of communication records satisfying 

the above condition is examined to thereby determine the · 

number of communication records performed between the moving 

20 body 1 and the radio communication control unit. 

[6] Whether the information indicative of "presence ·of the 

particular information" which is the record indicating that· 

the particular information is found out in the communication 

records (radio communication telegraphic messages) satisfying 

25 the cond·i tion of the i tern [ 5] or whether the information 
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indicative of "no particular information" which the record 

indicating that the particular information is not found out 

in the communication records is examined to understand 

w.hether the particular inf orma ti on is present or not. 

In this case, when there i_s the record of information 

meaning that the particular information has been found out in 

all of the communication records, it is decided that the· 

moving body 1 detected by the moving body detecting sensor 4 

has the particular information. 

10 When there is no record of information meaning that the 

15 

particular information has been found out in all of the 

communication records, it is decided that the moving body 1 

detected by the moving body detecting sensor 4 does not have 

the particular information. 

When there is the record-of information meaning that 

the particular information has been found out in not all but 

some communication records, it is decided that there is a 

possibility that the moving body 1. detected by the moving 

body detecting sensor 4'has the particular information. 

20 As described above, the fourth embodiment has the 

particular detection are and comprises the detection means 

for detecting the moving body passing through the detection 

area, the communication means for communicating with the 

moving body in the·detection area position, and the 

25 communication information confirming apparatus for specifying 
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the communication information with the monitored moving body 

on the basis of the detection information and the 

communication information obtained from the detection means 

and the communication means and examining whether the 

5 specified communication information includes the 

predetermined particular information or not with reference to 

the data base for particular information to register the 

result thereof in correspondence with the communication 

information and decide whether the monitored movipg body has 

10 the particular information or not from the registered result. 

The system includes the parti.cular detection area and 

detects the moving body passing through the detection area by 

the detection means. Further, communication with the moving 

body in the detection area position is performed by the 

15 communication means. The communication information 

confirming unit specifies the communication information with 

the monitored moving body on the basis of the detection 

information and the communication.information obtained from 

the detection means and the communication means and examines 

20 whether the specified communication information includes the 

predetermined particular information or not with reference to 

the data base for particular information. The result thereof 

is registered in correspondence with the communication 

information. Whether the _monitored moving body has the 

25 particular information or not is decided on the basis of the 
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registered result to thereby decide whether the moving body 

does not have the particu.lar information or not. 

Further'- when the moving body having no particular 

information is detected or when the moving body having the 

5 particular information is detected or when the moving body 

possibly having the particular information is detected, the 

imaging.means can be added to the fourth embodiment shown in 

Fig.13 and the moving body is-specified on condition that the 

particular information is included or the particular is 

10 possibly included or the particular information is not 

included to take an image of the moving body by the imaging 

means selectively. 

Fig. 19 schematically illustrates th~ configuration 

example .in the case where the ·imaging unit and a control unit 

15 of the imaging unit are added. This system includes; in 

addition to the configuration of the fourth embodiment shown 

in Fig. 13, an imaging unit 14 disposed to set in the imaging 

area the moving body passing through the detection position 

of the moving body detecting sensor 4 for detecting the 

20 trailing end of the moving body and an imaging control unit 

15 operated in response to the decision result of the 

communication information confirming unit 19 to control the 

imaging unit 14. 

In the system, an image of the moving bo~y 1 having no 

··25 particular information or possibly having the particular 
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information is taken by the imaging unit 14 from the rear 

portion thereof. The imaging trigger is sent from the 

communication information confirming unit 19 to the imaging 

control unit 15 when the communication information confirming 

5 unit 19 decides that the moving body 1 does not have the 

particular information or possibly has the particular 

information. The imaging control unit 15 can control the 

imaging unit 14 and take an image of the moving body. The 

imaging unit 14 can use, for example, .a CCD camera (camera 

10 using a solid imaging element), a television camera, a still 

camera or the like. 

In this example, the imaging unit 14 is disposed to 

view from the upstream side to the downstream side of the 

road and take an image of the moving body 1 from the rear 

15 portion of the mo"?"ing body 1, while there is a case wh.ere an 

image of the moving body 1 is taken from the front portion of 

the moving body 1. In this case, the ima.ging unit may be 

disposed forward in the traveling direction of the moving 

body 1 toward the moving body. 

20 In the system, communication with the moving body is 

performed only ih one particular area and the communication 

record of the monitored moving body is specified on the basis 

of the communication record and the moving· body detection 

information in the particular area. Whether the moving body 

25 has the particular information or not is decided with 
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reference to information of the data base in which 
. 

predetermined particular information is stored. In this 

case, when another moving body ex·ists near the moni to·red 

moving body, whether the monitored moving body has the 

5 particular information or not cannot be decided and there is 

a possibility that decision is inclined to vague contents 

that ~here is a possibiiity that the moving body has the· 

particular information. It is desirable for improvement of 

reliability that the vagueness is reduced even slightly and 

10 whether the particular information is included or not is 

15 

decided with higher accuracy and higher· conviction. 

(Fifth Embodiment) 

Fig. 20 is a ·schematic diagram illustrating a fifth 

embodiment of the present invention. 

In Fig. 20, numeral 1 denotes a moving body, 2 a moving 

body.detecting sensor for detecting a front por~ion .of the 

moving body, 3 an antenna, 4 a moving body detecting sensor 

for detecting a rear portion of the moving body, 5 a 

communication ar~a (antenna communication area) of the 

20 antenna 3, 6 a control unit for the moving body detecting 

sensor for detecting the front portion of the moving body, 7 

a radio communication control unit, 8 a control unit for the 

moving body detecting sensor for detecting the r~ar portion 

of "the moving body, and 19 a communication information 

25 confirming unit. These elements are basically the same as 

.. 
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the elements described in Fig. 13. Numeral 16 denotes an 

antenna, 17 a radio communication control unit, and 18 a 

communication- area by the antenna 16. 

This embodiment newly includes the radio communicat.;i:on 

5 control unit 17 and the antenna 16 in addition to the 

configuration shown as the fourth embodiment of the present 

invention described above. The radio communication control 

unit 17 communicates with the outside through the antenna 16 

by radio to obtain information and supplies the information 

10 together with an ID information (identification information) 

of the antenna 16 used in the communication to the 

communication information confirming unit 19-. The antenna 16 

is disposed upstream of the road with respect to the 

installation position of the moving body detecting sensor 2 

15 and can set a relatively narrow predetermined area as the 

communication area. 

With such a configuration, the moving body 1 

communicates with the antenna 16 and then is detected by the 

moving body detecting sensor 2. 

20 The moving body 1 transmits an identification code (ID 

of moving body) peculiar to the moving body to the antenna 

when the moving body 1 communicates by radio (when the moving 

body 1 communicates through the antenna). 

The identification cqde of the moving body is sent from 

25 the comtnunication apparatus equipped in-the moving body 
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through the antenna 16 and the radio communication control 

unit 17 or through the antenna· 3 and the radio communication 

control unit 7 to the communication information confirming 

unit 19. 

Fig. 21 shows primary information sent from each unit 

to the communication information confirming unit 19. The 

radio"coinmunication control unit 17 sends the antenna ID, the· 

time information indicative of the time that the antenna ID 

is obtained, and the ID of the moving body to the 

10 communication information confirming unit 19. The moving 

body detecting sensor control unit 6 sends the position 

information and the time information indicative of the time 

that the position information is obtained to the 

communication information confirming unit 19. The radio 

15 communication control unit 7 sends the antenna ID, the time 

information indicative of the time that the antenna ID 

information is obtained, and the ID of the moving body to the 

communication information confirming unit 19. The moving 

body detecting sensor control unit 8 sends the position 

20 information and the time information indicative to the time 

that the position information is obtained to the 

communication information confirming unit 19. 

In the fifth embodiment, since the same condition [3] 

as that used in the second embodiment can be added to the 

25 moving body detection record registered in the commun~cation 
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record, the fact that the moving body detection record having 

no relation to the communication record is registered in the 

communication record can be reduced. In other words, when 

.the radio communication telegraphic message obtained by the 

5 communication with the communication apparatus of the moving 

body is caused to correspond to the moving body detection 

telegraphic message which.is the moving body detection record 

information of the moving body, the fact that the moving body 

detection telegraphic message except the moving body 

10 detection telegraphic message having the relation to the 

moving body is caused to correspond thereto can be reduced 

.greatly. 

The contents of the [condition 3] is that "the moving 

body detection record capable of being registered in the 

15 communication record is limited to that having the detection 

time which is positioned between times recorded in the 

communication records relative to the same moving body sent 

from the radio communication control units 17 and 7, 

respectively, as sho~ in Fig. 22". The time tl represents 

20 the time information included in the telegraphic message sent 

by the radio communication control unit 17 and the time t2 

represents the time information included in the telegraphic 

message sent by the radio communication control unit 7 .. 

The fifth embodiment has the following processes 

25 different from the fourth embodiment: 
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(1) When the telegraphic message is received from the radio 

communication control unit 17, a communication record buffer 

is acquired and contents of the telegraphic message is stored 

therein. 

( 2 ) When the telegraphic message is received from the radio 

communication control apparatus 7, reference is made to the 

ID of 'the moving body recorded in the telegraphic message and 

·the communication record buffer in which the same.ID of the 

moving body is stored is retrieved. 

( 3 ) The received telegraphic message is recorded in the 

retrieved and detected communication record buffer. 

Even in the fifth embodiment, there is a method in 

which the imaging means for taking an image of ~he moving 

body on condition that the particular information is included 

15 or is not included or is possibly included is provided and 

the.vehicle is specified to take an image thereof 

selectively. 

As described above, the ID is included in the moving 

body and the moving body is caused to send information 

20 containing the ID. Two particular areas are provided to be 

positioned before and behind along the traveling direction of 

the road and communication with the moving body is made 

witbin the two particular areas; The communication records 

thereof containing the time information indicative of the 

25 communication time are obtained. The moving body detection 
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information ip the particular areas containing the time 

information indicative of the detection time of the movirig 

body is obta.ined. Whether the information, particularly the 

time information and the ID ~nformation of the moving body 

5 are related to another moving body or not is decided to 

exclude the information having no relation and whether the 

moving body has the particular information or not is decided 

on the basis of the remaining information. In this case, 

even when another moving body exists near the moving body to 

10 be monitored, the information relative to another moving body 

can be excluded. Accordingly, whether the moving body to be 

monitored has.the particular information or not can be 

decided with higher accuracy to thereby reduce the vagueness. 

An embodiment in which whether the moving body has the 

15 · particular information or not can be decided at high speed 

with high accuracy is now described as a sixth embodiment. 

(Sixth Embodiment) 

20 

Fig. 23 schematically illustrates the sixth embodiment 

of the present invention.· 

The sixth embodiment does not include the moving body 

detect.ing sensor 4 and the moving body detecting sensor · 

control unit 8 provided in the fifth embodiment. 

In the sixth embodiment, the moving body detecting 

sensor 2 detects both of· the leading en~ and the trailing end 

25 ·of the moving body 1. Accordingly, when the moving body 1 



62 

passes by the moving body detecting sensor 2, the moving body 

d~tecting sensor control unit 6 sends a telegraphic message 

having detection information of the leading end and the 

trailing end of the moving body 1 to the communication 

5 information confirming unit 19. 

Fig. 24 shows primary information sent from each unit 

to the communication information confirming unit 19. The 

radio communication control unit 17 serids the antenna ID, the 

time information indicative of the time that the antenna ID 

10 is obtained, and the ID of the moving body to the 

communication information confirming unit 19. The moving 

body detecting sensor control unit 6 sends the detection 

position information of the leading end of the mov·ing body, 

the time information indicative of the time that the 

15 detection position information of the leading end is 

obtained, the detection position information of the trailing 

end of the moving body, and the time information indicative 

of the time that the detection position information of the 

trailing end is obtained to the communication information 

20 confirming unit 19. The radio communication control unit 7 

sends the -ID of the antenna, the time information indi.cative 

of the time that the ID of the antenna is obtained and the ID 

of the moving body to the communication information 

confirming unit 19. 

25 In the sixth embodiment, when the moving body 1 is 
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equipped with the communication apparatus, the communication 

of the moving body with the antenna 3 is required to be made 

until the trailing end of the moving body is detected by the 

moving body detecting sensor 2 after the leading end of the 

5 moving body is detected by the sensor 2. When a length of 

the moving body 1 is short, the order of the communicati'on 

time and the detection time of the trailing end of the moving 

body is sometimes reversed. In this case, the detection 

information of the trailing end is delayed in the internal 

10 process of the communication information confirming unit 19 

so that decision can be made exactly. 

Fig. 25 shows the order of occurrence of information 

obtained from the moving body 1 in the sixth embodiment. 

That is, the leading end of the moving.body 1 is detected by 

15 the moving body detecting sensor 2, the communication with 

the moving body is then.made, and thereafter the trailing end 

of the moving body 1 is det~cted by the sensor 2. 

The detection information of the trailing end of the 

moving body sent from the moving body detecting sensor 

20 control unit 8 in the fifth embodiment is sent from the 

moving body detecting sensor control unit 6 in the sixth 

embodiment. Accordingly, in the process of the sixth 

embodiment, decision as to whether the moving body 1 is 

equipped with the communication apparatus or not is completed 

25 earlier than the fifth embodiment . 

• 
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Even in this embodiment, it is possible to add the 
' 

imaging means and specify the vehicle which does not have the 

particular information or has the particular information to 

take an image of the vehicle in the same manner as the above 

5 embodiment. 

As described above with reference to the embodiment, 

according to the present invention, whether the moving body 

detected by the moving body detecting means has the 

particular information or not can be decided without limiting 

10 the traveling position of the moving body. 

Further, as described in the embodiment, the imaging 

means a·nd the imaging means cohtrol unit can be combined to 

specify the moving body which does not have the particular 

information or has the particular information and take an 

15 image thereof selectively. 

In the apparatus shown in the fourth to sixth 

embodiments, the moving body capable of moving freely is 

caused to hold the moving side communication means which 

holds the predetermined particular information to be able to 

20 transmit the particular informat±on and when the moving body 

comes near or reaches a fixed position, the fixed position 

side communication means installed in this position 

communicates with the moving side communication means held in 

the moving body, _so that the moving body detecting means 

25 detects the moving body without contact with the moving _body. 



. .-

.. 
65 

The decision means decides whether the moving body holds the 

predetermined particular information or not on the basis of 

the communication result with the moving body by the fixed 

position side communication means and the detection 

5 information of the moving body detecting means. 

As described above, the fixed position side 

communication means having the narrow communication area 

communicates with the moving side communication means held in 

the moving body to obtain the result thereof and the 

10 information thereof is outputted. The moving body detecting 

means detects the moving body entering the narrow 

communication area of the fixed position communication means 

without contact with the moving body and outputs the 

information thereof. Accordingly, even if there is no. 

15 partition for separating the moving bodies, another moving 

body can be separated. Since the partition is not required, 

the stability can be ensured and the movement space of. the 

moving bodies can be u.tilized effectively without narrowing 

the movement space~ Further, since the moving body can be 

20 detected without contact with the moving body, there is no 

limitation to an object to be detected. In addition, the 

moving body entering into the narrow communication area of 

the fixed position side communication means is detected and 

when there is the detection information, whether the moving 
. . 

25 body holds the particular information or not is decided on 

.. 1. 



5 

66 

the basis of the communication result with the moving side 

communic.ation means. Accordingly, the effects that whether 

the particular information is present or not can be detected 

with high accuracy and the lik.e are obtained. 

The embodiments of the present invention are not 

limited to the above examples and various modifications can 

be macle. Objects to which the present invention can be 

applied are not also limited to the examples described in the 

embodiments and the present invention can be applied to 

10 various applications. 

As described above, according to the present invention, 

there can be provided the moving body monitoring apparatus 

having the effects that the traveling position of the moving 

body is not limited upon communication and wheth~r the moving 

15 body includes the communication means or.not or whether the 

moving body has the particular information or not can be 

decided with high accuracy. 
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CLAIMS: 

(1) A moving body monitoring apparatus comprising: 

moving side communication means held in a moving body 

capable of moving freely; 

fixed position side communication means disposed in a . 

fixed position and having a narrow particular range set as a 

~ommuaication area, said communication means communicating 

with said moving side. communication means held in said moving 

body passing through said area; 

moving body detecting means for detecting said moving 

body entering into said communication area of said fixed 

position side communication means without contact with said 

moving ·body; and 

means for deciding whether said moving body holds said 

moving side communication means or not on the basis of a 

communication result with said moving body by said fixed 

position side communication means and detection information 

of said moving body detecting means. 

(2) A moving body monitoring apparatus, in particular, for 

monitoring.a moving body equipped with a'.radio communica~ion 

apparatus capable of communicating with the outside by radio 

as said moving side communication means, apcording to Claim 

1, comprising moving body detecting sensors 2 .and 4 for 

detecting a position of said moving body as said moving body 

detecting means, moving body detecting sensor control units 6 

l 11111111111111111111111111111 
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• 

and 8 for controlling said moving·body detecting sensors 2 

and 4 and sending outputs of said moving body detecting 

sensors together with time information of the outputs to a 

decision unit for deciding whether communication means is 

present or not, a plurality of antennas 3 constituting said 

fixed position side communication means for communicating 

with said radio communication apparatus of said moving body, 

a radio communicati9n control unit 7 for controlling said 

antennas and for sending information obtained in 

communication with said antennas together with ID numbers of 

~aid antennas to said d~cision unit, and said decision unit 9 

constituting means for deciding whether said moving side 

communication means is held or not and deciding whether said 

moving b?dY having said communication means exists in a 

communication area of said antenna or not on the basis of 

information from said moving body detecting sensor control 

units and said radio communication control unit, the 

communication area of said antennas and a view area of said 

moving body detecting sensors. 

(3) A moving body monitoring apparatus comprising: 

moving side communication means held in a moving body 

ca~able of moving freely and for holding necessary particular 

information to be able to transmit sa.id particular 

information; 

fixed position side communication means disposed in a 

111111111111111111111111111111 
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fixed position and having a narrow particular range set as a 

co~unication ~rea, said communication means communicating 

with said moving side communication means held in said moving 

body passing through said area; 

moving body detecting means for detecting said moving 

body entering into said communication area of said fixed 

position side communication means without contact with said 

moving body; and 

means for deciding whether said moving side 

communication means of said moving body holds said particular 

information or not on the basis of a communication result 

with said moving b°ody by said fixed position side 

communication means and detection information of said moving 

body detecting.means. 

(4) A moving body monitoring apparatus, in particular, for 

deciding whether said moving side communication means of said 

moving body equipped with a radio communication means capable 

of communicating with· the outside by radio as said moving 

side communication means holds said particular information or 

not, according to Clai~ 3, comprising moving body detecting 

sensors 2 and 4 for detecting a position of said moving body 

as sa·id moving body detecting means, moving body detecting 

sensor control units 6 and 8 for controlli~g said moving body 

detecting sensors 2 and 4 and sending outputs qf said moving 

body detecting sensors together with time information of the 

\ \11\11\ \\\I\\ Ill\\ \\1\1 t\ \II\ 
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outputs to a decision unit for deciding whether conununication 

means is present or not, a plurality of antennas 3 
. . 

constituting said fixed position side communicati~n means for 

communicating_ with said radio communication apparatus of said 

moving body, a radio communicatiotj control unit 7 for 

controlling said antennas and for sending information 

obtai:i;ied in communication with said antennas together with ID 

numbers of said antennas to said decision unit, and said 

decision unit 19 constituting means for deciding whether said 

moving side communication means is held or not and deciding 
.. 

whether said moving side communication means of said moving 

body having said communication means holds said particular 

information in a communication area of said antennas or not 

on the basis of data of a data base included therein, 

information from said moving body detecting sensor control 

units and said radio communication coRtrol unit, the 

communication area of said antennas and a view area of said 

moving body detecting sensors. 
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