1 1. TITLE OF THE INVENTION APPARATUS FOR MONITORING MOVING BODIES 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 moving bodies capable of moving freely right
and left include communication means or not or W{}ether the moving bodies include particular
information or not. 10 The technique that radio communication apparatuses are mounted in moving
bodies such as vehicles capable of moving freely 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 apparatuses
attracts attention as the 15 technique capable of being utilized widely in various fields. Further, itis
considered that FarfigdaOmfRHaAtiONVENMENto the radio communication apparatuses to utilize the
apparatuses for management or monitorinﬁ. For example, there is a multi-section toll road having 20

routes jumbled compﬁ 5@3@% intdtc AL SheY ANGtRPRE F&rious places or there is a case

where different lines are interconnected with one another and can be utilized right through. In this
case, the above communication technique can be 25 utilized in order to collect charges in accordance

with 2 2. FIELD OF THE INVENTION AND RELATED ARTS
5 The present invention relates to a moving body
monitoring apparatus for examining whether one or a plurality
of moving bodies capable of moving freely right and left
include communication means or not or whether the moving
bodies include particular information or not.

10 The technique that radio communication apparatuses are
mounted in moving bodies such as vehicles capable of moving
freely 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 apparatuses attracts attention as the

15 technique capable of being utilized widely in various fields.
Further, it is considered that particular information is
given to the radio communication apparatuses to utilize the
apparatuses for management or monitoring.

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 another and can be utilized
right through.

In this case, the above communication technique can be

25 utilized in order to collect charges in accordance with



utilization sections or utilization routes, to prevent illegal utilization of a passing ticket, to monitor
utilization sections or utilization routes, to automatize collection of charges or to transmit and receive
information. 5 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 aéhd 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. Sugh techpigues,ragde-attained as fellows: Asithe techpioye afgnenitaringwhether the
moving bodies have the communication means or not, the following technique is considered. 20 It

shall be notedithatihe Inoritokingaedlomqoe iHustrated toglow skegithet @ priom atfonor a known
technique. As shown in Fig. 26, a moving body 51 (for example, vehicle) to be monitored runs on a
road 50 having &iptdrafity: 28 of RiHes S Attenidsi 522 B | TR @fimGRicatii Rk 52

collection of charges or to transmit and receive information.
5 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 technigue of deciding whether the moving bodies or
human beings have the particular information or not have also

15 come to the important technique.

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.

20 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 (for example,
vehicle) to be monitored runs on a road 50 having a plurality

25 of lanes 50. Antennas 52a, 52b, ... for communicating with




communication means of the moving body 1 are disposed in lanes 50a, 50Db, ... of the road 50,
respectively. The antennas 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 fot detecting the moving body 51
passing through the lane is disposed in each of thaé lanes 50a, 50D, ... . 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 switch group or a plurality of resistor wires
extending in ackhmiravearsa direatiareahibedead nEhenyehicle senspr caa reolleckyrious intormation
containing a moving direction and a speed of the moving body passing through the road on the basis
of an opening -bxde$osiig opéidition statedf tiidrswitcladgrolp or eanawdh.inaEgistarie’s of the resistor
wires 20 operated by a pressure of the moving body. Limiting means 54 for limiting a traveling position

of the moving?BI R Brovidéd betieen adjafeit 18MES M Erder Yo PréVER A Ny BOR 5L from
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example. 4

5 with the moving body 51 passing through the lane from above
of the lanes 50a, 50b, ... . A moving body detecting device
53 fotr detecting the moving body 51 passing through the lane
is disposed in each of the lanes 50a, 50b,

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 switch
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.




Passage of the moving body 51 can be detected by a detection output of the detecting device 53.
Whether the moving body 51 has the communication means or not can be examined by whether
communication with the moving body can be 5 attained or not. This examination can be attained by
examining whether communication by means of an antenna corresponding to a traveling position
(traveling lane) of the moving body 51, of the antemnas 52a, 52b, ... is performed or not. 10 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 position of the moving body by a partition for each
communication area of the antenna so that the traveling position is coincident with the 15
communication antenng, xacily. Ak expmple of Aglesision procesHre.as twhethes thg, moving body
51 is equipped with the communication means or not in this technique is now described. This decision
procedure is alsd aeitherm prudart nort 20hee kdewer tedhmiquie W¥bien fravelingheftthemdvieg body 51
is detected, communication with the moving body 51 is tried by the antenna 52a, 52b, ...
correspondind'thedrahRftig positisd of fife TREVIRG boaY 510 28SFREN tHe ESthntfitatidn is
peﬁo”neth@§§ﬁgﬁgéh%§5whether communication with the moving body can be
5 attained or not., This examination can be attained by
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.

10 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 position of the

moving body by a partition for each communication area of the

antenna so that the traveling position is coincident with the
15 communication 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 procedure is also neither a prior art nor

20 a known technique.

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 position of the
moving body 51.

25 When the communication is performed, it is decided that



the moving body detected by the moving body detecting device 53 is equipped with the
communication means. When the communication is not performed, it is decided that the moving body
is not equipped with the communication means. 5 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 comgmunication 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

communicatioprasea et theycapayniation teeans,1% rguippedrq thempvingteadyiangd tepreyent that
the moving body is jumbled with other moving bodies and cannot be discriminated from other moving
bodies. With suéhissc@sfigupatRam, tHetfravdlihgJsuyitiohieR tHeomovRisody i9hestrieied upon
communication due to the 2 JdQ[E)S/artltlon Such a partition in a road is an obstacle and dangerous.

Further, the rosd18 WAk OWetBY the pitfitidtt and st tive Btlﬁf‘at%%cdfqﬁ rGafis ﬁrl%@eﬁ}%?ﬁlﬁ?s

necessary to gpnitol the fraveling pasition Rafore the. Paditiprso-hat e maying body does not collide
with the 25 partition. 6

5 In this manner, it is possible to examine whether the
passing moving body is equipped with the communication means.
"It 1s 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 communication area of the communication means
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 partition 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 the
partition so that the moving body does not collide with the

25 partition.




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 g 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 f Hen@ogdsolh and peevantionof stealing da digtilidiopiindusiges, stores,
factories or the like. The moving body detecting device must be installed in a road or a floor and be
treaded by movingodiesim drdekrrdetecearfivaheidthemiovid§ dids ingividuallgd Thwas,hwhen it is
applied to human 20 beings and goods, implementation thereof is difficult. Since there are the various

problems as de¥tiBe§ ABBIR L st PobieRfdrMa bEEHEEKIRTRE frivplEATERALLTE tH&Bof
notwithstandigg, the.effgclivity apd the, ischoigug, hayingyids ApPICILIElds 29 Ce 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 difficult.

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.

25



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 monitoring moving bodies 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 detecting 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 movirg. side Jeanmmunicatigowmeans hetd iy thermmoringiondy passing through the area,
moving body detecting means for detecting the moving body entering into the communication area of
the fixed position side’sspamdhieation mdansswigioutedatict wfthtthe 201as@ng bodysand areans for
deciding whether the mgving body holds the moving side communication means or not on the basis

of a communi¢&idATREURE Fith tHE WdtAndBOdy B S fixed DRERRIFGEE EofrRAid&ichtmeans and
detection information, of g MYing Pagy Aelectingnegns- 4 The Jwving,hady gonifgung apparatus

according to the 8
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 detecting 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 information
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 holding necessary particular information to be able to transmit the particular
information, fixed position side 5 communication means disposed in 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 tl#e moving body passing through the area, moving
body detecting means for detecting the 10 moving body entering into the communication 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 swteAdhe hasis ©f arcammppicatien resulhlb withdhe siaming bady by: thesfixed position
side communication means and detection information of the moving body detecting means. In the first
invention, the htoWdhglbody espabia obPeRaving freeis chused id Bolbthe oving! silexcommunication

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

communicatioR MEETEhAG T THER THoiig bo&y CoMMUHICATBE Wifflth&%ix88 position Side
communicatiop means; ipstaljed in, the, fixednosjtign,and the, moving bady, detecting maays detects the

moving body without 25 contact with the moving body. The decision means decides 9
9 communication means disposed in a fixed position and having a

narrow particular range set as a communication area, the
commuhication 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 communication 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




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 o@tain 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/pedh &nothes Mg §ody &an kei1separatednSincegthei prstiteondsnotsa@uised, the
stability can be ensured and the movement space of the moving body can be utilized effectively
without narrowiagrtise space tFurthet heinda thiss nedvind) bodytan hewstécted vétholt coritabt
therewith, there 20 is no limitation to objects to be detected. When there is a moving body entering

into the narrowXOnUARGLGPEeaBt THES ket EokiRAT dilé Vonihh i cSFoRHEARE StheTnoving body
oo Il U delson s el It g ol e
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 objects 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



communication result with the moving side communication means. Accordingly, the effects that
whether the moving side communication means is present or not can be detected with high accuracy
and the like are obtained. 5 In the second invention, the moving body capable of moving freely is
caused to hold the moving side communication means holding the necessary particular information to
be able to transmit the information and when tA8 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 communication means held in the moving body communicate with each other. The moving body
detecting means detects the moving body without contact therewith. The decision means decides
whether the mowigubadyahiclds thee $5 hecessary padicutarinfprmatien oomonon thechasis of the
communication result with the moving body by the fixed position side communication means and the

detection infoRRaf6n of HeRBIMEDAY detectigiReans. Thakishanis Fthd fkeiyoditoredide

communication 20 means havinqnthe narrow communcication area and t[r)le rao%ing sige .
. .communLCﬁaloW] edans ﬁ? resen Or not. can e ereegte Y%th
communication means held in the moving body communicate with each other to obtain the result

thereof and thg ; ipformatiopdheresf s eutputied.cTha-mavinghedyydetecting means detects the
moving body entering into the narrow 25 communication area of the fixed position side communication
11 5 In the second invention, the moving body capable of

moving freely is caused to hold 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 communication means held in the moving 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 information 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 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




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 fritation 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 information or not is decided on the basis of the communication
result with themhavingside coramepitzdion I5irhkanbcActrdinglybastyefiests thetuiehahthe

particular informﬁtion is presen%or not can he detegt,ed with high accuracy a\gd the |ike are obtained.
The present invehtioR TomiBlis&8 FiXES hositidh S CBfmMuNicEfich Hidahs hAGIG the Mifrow

communication area.. 20,myipg body detegtingmeans,for detecting the maving bady, epterigg jto the

narrow communication area of the fixed position side communication means without contact with the
moving body teaautpet thepafosnation therack and eneanscfot idecidisg ndetherdhe reeving haedy holds
the communication 25 means or not or deciding whether the moving body holds the 12
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 information 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 therecf, and means for

deciding whether the moving body holds the communication

25 means or not or deciding whether the moving body holds the




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 infetmation 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 fiest enthotimentndfo theapresentinvestiomi-ig.l@iska diagran iliustrating received
information of a decision unit for deciding whether communication is 20 present or not in the first

embodiment GFIAE PRt iRTertioh® B Wie™ Ghgidhf iltdiatng proceSihg i dinformation in the
decision unit fSEHﬁ%'QT@a‘%E%EQe&&QHH“ igation. isquesentor not i g first gmbggiment of 25 the
present invention. 13 Fig. 5 is a diagram lillustrating processing ofl

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.



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
imaging area and an 10 imaging control unit 15 dBerated 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 apparatus of the first embodiment. 15 Fig. 7 is a
diagram illustrating a configuration in a second embodiment of the present invention. Fig. 8 is a
diagram illustrating redeiged informatiod i eba dwcisiohusiitfor degidingowhethéengominunication is
present or not in the second embodiment of the present 20 invention. Fig. 9 is a diagram illustrating

occurrence ord&r6FBamhihiddtiohlY8 coftfarid-88techidrt récurd §F thelddtdndh 8rbdtiment of the
gﬁﬁz ”Ffr':;’;:t%l‘r)?:‘rlngﬁ'%% ﬁj;?%i?ﬁb%c hematic.diagram lllustrating a,35 configuration in  third emgodiment
the present invention.
5 Fig. 6 1is 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 imaging area and an |
10 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
apparatus of the first embodiment.
15 Fig. 7 is a diagram illustrating a configuration in a
second embodiment of the present invention.

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.




Fig. 11 is a diagram illustrating primary information sent to a decision unit 9 for deciding whether
communication means is present or not in the third embodiment of the present invention. 5 Fig. 12 is
a diagram illustrating occurrence order of information obtained from the moving body 1 in the third
embodiment. Fig. 13 is a schematic diagram illustrating a configuration in a fourth embodiment of the
present 10 invention. Fig. 14 is a diagram illustrathhg 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 embodiment of
the present invention. Fig. 16 is a diagram illustrating processing of information in the communication

information confirming r&it. iqEheifgugth?ﬁiggg%mepi%H@r%r@%g t?%%%;é%%zgﬂgﬂhé§i% ilagram

illustrating processing of “information in munication informati ing unit In the fourth
embodiment gfdhe present duenionnFignis iva giagraediustrafinghrreressing ghimfoanatienmin the

communication information confirming unit 25 in the fourth embodiment of the present invention. 15
means 1s present or not in the third embodiment of the
present invention.

5 Fig. 12 is a diagram illustrating occurrence order of
information obtained from the moving body 1 in the third
embodiment.

Fig. 13 is a schematic diagram illustrating a
configuration in a fourth embodiment of the present

10 invention.

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
embodiment of the present invention.

Fig. 16 1s a diagram illustrating processing of
information in the communication information confirming unit
in the fourth embodiment of the present invention.

20 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 1s a diagram illustrating processing of
information in the communication information confirming unit

25 in the fourth embodiment of the present invention.



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 contrc}ﬁ’lng 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 fifth 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 giﬁ?(a@ dllustrating OgEHIence ggdaeélpgmcqrqwgiggggqﬁ%ccgd and detection

record in the fifth embodiment of the present invention. Fig. 23 is a schematic diagram illustrating a 20
configuration ivca sixthuembodimen ©f tie present nvegtior. kigi 2418 adliagiesedlustsatieg primary
information sent to a communication information confirming unit 19 in the sixth embodiment of the
present invenfén. Fig 25 Rta diafParhnitushetiig Rretirefcd bt Pt 25 fdratHtioProbtained from
thernOanb%ﬂgé&@f@gs@%h&Gmoving 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 fifth 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 1is 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




embodiment. Fig. 26 is a diagram illustrating a prior art. 5. DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS 5 (First Embodiment) Embodiments according to the 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,lr6eference mark L represents the surface of a road,
and reference numeral 1 represents 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 to communicate with an external apparatus by radio. Numerals 2
and 4 denote é?n%vér& beorclj{\'/ detecting sensors. As the moving body detecting sensor, for example, a
CCD line sensor, an uftrasonic sensor, a laser 20 scanner or the like are used. The moving body

detecting sensor 2 is psgd to detest g leading end of the moyvinghody 1.and-thespoving 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
Pody 1. The MOVIRg RN 20 SESCRIDRTON OF Ty PREFERRED BMBODIHENTS W
5 (First Embodiment)
Embodiments according to the 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 represents 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 to 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



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 detegjion position information of the moving body 1 in
the width direction of the road. Thus, 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 ofdbe awvingybedn $ o calculatel detestiod pesitict indermaiiontafdhe-saaving bady 1 in
the width direction of the road. The control unit 8 sends the calculated detection position information
together with BfRIRLATEHATREON TR A dételiod Time Siihé FAdViRG bBaly-Bd- thef debRidrPyHIng.
Numeral 3 deggé?s an %ntenna which is disposed between the moving body detecting sensors 2 and
4. The antenn2 3% 6Mecied f 5 FAdid cofimunication control unit 7, which can 25 communicate

with a communication,apparaiys ok themoyinghadycls demeans of the aatenpad Rwiadier The

radio
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. Thus, 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 the road. The control unit 8 sends the
calculated detection position 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 i1s 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



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 ¥fne of the moving body) obtained from the sensor
control 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 communication
information estimated to be related to the same moving body from the detection record obtained from

the sensor contrgl units:6,and 8 constittiingfRaving Pedy .detectingrmeaps and the communication
record obtained from the radio communication control unit 7 constituting 20 communication means

and examinesavhetherithe thioving body céxists within accomsminifabtearange ovlnoh attne by
communication time with reference to the information including the detection position and the
detection time GPRBTMAGARG POdY 288 thE Eomidnigablé Yangd arBafd 28 cohfiRttiéatsirtimerwith
the moving body 1o thereby, decide 18, whether the vehicle detegled by the maving body detecting

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
control units 6 and 8 and the information obtained from the
radio communication control unit 7 and outputs the result
thereof.

8]

The decision unit & selects detection information and
15 communication information estimated to be related to the same
moving body from the detection record obtained from the
sensor control unite 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 infcrmation
including the detection position and the detection time of

the moving body and the communicable range and the

25 communication time with the moving beody to thereby decide



means has made communication 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. Operation of the apparatus is nowl@escribed. 10 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 or reaches the moving body detecting 15 sensor 2, the moving body detecting sensor
2 detects the whetihg bodyid arshsuppliesdhe detettion otiiputdo the gehselycarite ¢mitry Further,
when the moving body 1 comes near or reaches the moving body detecting sensor 4, the sensor 4
detects the mB§iAG Doyl BFd SupHITERIAE SRR 0 e 20%ensor control unit 8. The sensor control

unit 6 obtains the time jnfor ation.%arrival ti that the front portion of the moving bo comes
near or reaches the rﬁ%@ﬁlg%ocdlys&e Bctﬁlr{lgls{;ger?sogr%cér% e }g%é%ﬁ%ﬁ in o?mgﬁc‘)’nl%fgthge r ntgp%srtion

on the basis of 25<he glgirclippdrfosmation sypplisd theeets andssendsihe 20oifermationitorthe
decision unit 9 as a moving body detection
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.
Operation of the apparatus is now described.

10 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 or 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 sensor 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



telegraphic message. The sensor control unit 8 obtains the time information (arrival time) that the rear
portion of the moving body 1 comes 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-the information to the decision unit 9 as a mgying 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 roatdriPwhchithe miévild Body 2itfvels dnbitatdeast ohesriidorineie sftarad are

disposed side I%yl side in the width direction ﬁi éhe road surf%cetq:ré Eheuwidth F%diregtion of thehlane of

the road). The" ant%%ﬁ%%hﬁscec{nfﬁ RerEir has a prsé%‘irelfc’e(?rlﬁinced1 CoMmubitation area i-The width

direction of the 1gd sHitgeadhata, indbesddth dimetionabibedaae pbihe foad: Yiiensa plaliy of

antennas 3 are provided, the communication areas of the antennas may be overlapped with each
other. 25 As amexamgpledtigredf,dage? shews tlhe case viese 2hethnesr antenhad Bad<3c=areidigposed
in the width direction of

sensor 4 and the position information of the rear portion on

the basis of the detection information supplied thereto and

sends *the 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 1 travels
and at least one or two or more antennas are disposed side by
side in the width direction of 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




the lane in order. In Fig. 2, communication areas 5a to 5¢ 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 5a, numeral 12 represents a communication
range' by the antenna 3b which is an area covered.Jay the communication area 5b, numeral 13
represents a communication range by the antenna 3c which is an area covered by the 10
communication area 5c, and numerals 10a and 10b represent areas of overlapped portions of the
communication 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
communicatiarhteserc withrthe sna@4ng:bady 4 throtigh e mimicaionwodiehtodhe elecistan wifit 9 as
a radio communication telegraphic message. Fig. 3 shows primary information which is sent from the
sensor controt tifitd 8Ehd 8 afd He radid BofmktuniéaticiP PO eBAFSIUHY ffRSdetdsidR uhlt 9. As
shown in Fig. 3f th%ienformationasserggrot_[noti‘ge sensor con{)rioalﬂg;s 6 and.8 to th& gq(aicgﬂon unﬁt 9

includes the %Ietetc Ion %%El%%ﬂ information of thaérr%ogf?hﬁ ody ino},r?ervlvﬁﬁﬁ%lrectlon ofthe lane and

e e e lomata e e sl 2 et

5 range by the antenna 3a which is an area covered by the
communication area 5a, numeral 12 represents a communication
range 'by the antenna 3b which is an area covered by the
communication area 5b, numeral 13 represents a communication
range by the antenna 3c which is an area covered by the

10 communication area 5c¢, and numerals 10a and 10b represent
areas of overlapped portions of the communication 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

25 information. Further, the information sent from the radio



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 not2%hat is, the decision unit 9 receives a telegraphic
message of transmission information from the sensor control unit 6, the radio communication unit 7

and the sensot stialiWt8 dA ordertaidhe whits 67 7@ndd B tespoase P mevement at1%988
moving body 1. Thus, the decision unit 9 performs the following process. [1] The decision unit 9

receives the nidvéng Hedy détection deleyvapise mddsagé fome tlrensemsor coatroltist 6 mndrthen
stores the contents of the message in a detection recording 20 and preserving buffer formed in a
memory area cRidetIA tRE FELiIdn dfit (B4 ()P 2] WRBH IHeEAEciSBN Uhit™d fdeRivee k& Jadio
communicatiop {glegraphic 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
memoryg area or the buffes ajea #rohidetbifimunicating 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 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 response to movement of
15 one moving body 1. Thus, the decision unit 9 performs the
following process.
(1] 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




the decision unit 9 and stores the contents of 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 recording information (moving body detection telegraphic message) stored in
the detection recording and preserving buffer and registers or records contents of the searched
detection 10 recording buffer or a position of the K#fer in the communication recording buffer in which
the radio communication telegraphic message is stored to thereby form the correspondence
therebetween (Fig. 4(c)). [Condition 1: record including the detection position 15 in the width direction
of the moving body 1 within the communication range of the antenna specified by the antenna 1D
stored in the telegraphic awssage adioneommuracatnotel égraphicimessage) aedeivddifiorh the
radio communication control unit 7] 20 The communication area of the antenna is within the section

between the riB¥ing B985 HRTecting SensBRY §H8 7eand € pGERERET frofjuh&itéihie detstion
position of the Jayiag. Bady.delecing sensor, (O quatatiaam fliactian qhbe(oag, ihat s, Just forward

in the traveling direction of the 25 moving body). Accordingly, the detection position can 24
correspond tothe gommunigation area and a corresponding
5 [3] The decision unit 9 then searches information
satisfying the following condition from detection recording
information (moving body detection telegraphic message)
stored in the detection recording and preserving buffer 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 message is stored to thereby form
the correspondence therebetween (Fig. 4(c)).

[Condition 1: record including the detection position

15 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 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 positioned from just after the detection position of the
moving body detecting sensor 2 (downstream direction of the

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

25 moving body). Accordingly, the detection position can




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 bod§ 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)). [5] 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 dody sthermuntivertdf € ooumuonicatiert revords satistyidg athedoltesipgredindigion is
examined. [Condition 2: record including a detection position in 20 the width direction of the moving
body 1 record&kRdhé OfISgFEPHE nvédsage (AN Bady dE@Btidh folEGFEPHR: Aiftssa8e) received
from the mov;:n C%q:(y 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 25

detection recerghand thesgoramynication tecyd afleedd® son 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(dy).
[5] 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



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
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 thédmoving body detecting 10 sensor 4. Accordingly,
communication capable of being performed between the moving body 1 and the radio 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 15 the above condition is examined to
thereby deterdsne thel eyumiyer of ¢oamaurtitatiororecondscperfarmeceioetwdea the movileg body 1 and
the radio communication control unit. [6] The number of moving body detection records (moving body

detection teldfPApHIE N ¥ gE9 T8 GisierRd 7 RI56 RBAMMIIRESRSHFrebbR® (FAGioToRRENication
telegraphic messages) satisfying }g@esc%(ggor}gcog {Ig,%g(-;‘m [5] is examined. When the same moving

body detection records (the same moving body detection telegraphic messages) are registered in a
plurality of communicatien reseidsy(abda plutaliy of radjo cenynuni¢atitn-telagraphie messagesyin the
26 overlapped manner, the number of moving body detection
5 end of the moving body 1. When the moving body 1 is equipped
with a normal radio communication apparatus, communication of
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
10 sensor 4. Accordingly, communication capable of being
performed between the moving body 1 and the radio
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
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



records is regarded as one. [7] The number of detection records (number of moving body detection
telegraphic messages) examined in the item [5] is 5 compared with the number of communication
records (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 records as shown in Fig. 5(a), it is degded 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. 5(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 movingcnjt;ody 1 detected by
the sensor 4 R0t EoRRpRd Wil e commuRlARGH aphaltlis "EheP Y tHETRE muiPfber of moving

body detection.records, isilgrgieég@%ége Humbher of communication records means that another 20
moving body exists. In this case; since there is a possibility that another moving body has been

detected, there7is a passibitityribat:the inaritared moving body is neturbeipped Wikbvtheg body
communication apparatus. Accordingly, it can be decided that there is a possibility that the monitored
25 moving podﬁmmiﬁ@mmﬂﬁi@mmﬁ@%@h appardtns 27 rFurtteer ideshdven intRig. 5(c),
Whent@?mﬂsgg%pared with the number of communication records (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 records as shown in Fig. 5(a), it is decided
that the moving body 1 detected by the moving body detecting
sensor 4 i1s equipped with the communication apparatus.
For example, as shown in Fig. 5(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 another moving body has been detected, there
is a possibility that the monitored moving body is not
equipped with the communication apparatus. Accordingly, it

can be decided that there is a possibility that the monitored

25 moving body is not equipped with the communication apparatus.




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. 5 Furthermore, as shown in Fig.
5(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)7 10 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 body passing through the detection area,
and means for deciding whether the moving 15 body is equipped with the communication apparatus or

not on the basis of thgum%rﬁ%eg of éjgtesg'{i(g)grlin@ﬁn@yon ag%i ﬁjomW uenrilc%tikc})gljgforrgaggré obtained from
the detection means and the cémmunication means. Thu € system detects the moving body

passing through-the detrcdionasea by the 20detectiprnyneans and communigaigswith-theimaving
body passing through the detection area by the communication means. Further, the system
compares thecawmbér, ofideteetiorbénféematien obtairte d-fremithe idete dtiodiyméans with the number of
communication information obtained from the communication 25 means and can decide whether the

moving body fE8dEBEEd With 8™ e EOMMUMEGRIOH A P RAE Ot on the basis of the

5 Furthermore, as shown in Fig. 5(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).

10 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 body passing through the
detection area, and means for deciding whether the moving

15 body 1s equipped with the communication apparatus or not on
the basis of the number of detection information and
communication 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, the 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



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 possibly having no communication apparatus is specified and
an image thereof can be taken by the imaging 10 memns 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 Figt 6 énclugesiar raaging uai drfordeteatingoa trafingrendwefdhe navirgbody and an
imaging control unit 15 operated in response to a decision result of the decision unit 9 to control the
imaging unit 12PPRAK bdRioRas ¥ configuration of the first embodiment shown in Fig. 1. The

imaging unit 14 is set 1s?o th?r:[ the movin%i).od passinf%nthrough the detec'[g(n;%ositifqn of the moving
body detecting sensor Xt s%t’hiﬁ) And Jgﬁ% "ars3. ﬁif@@r‘f’fﬁﬁ?&f’ono ample, fhresr%oving body

having 25 noLeEYRURICAtoN ABRArAtYS @i ROSSIDlY NANINgNP £2 SAMYBIcatian SPPRIGIYS I5 imaged
by the imaging unit 14 from

5 an image of a moving body having no communication apparatus
or possibly having no communication apparatus when the moving
body its detected, the moving body having no communication
apparatus or possibly 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 contrcl 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. 1. The imaging unit 14 is set so that the
moving body passing through the detection position of the
moving body detecting sensor 4 falls within an imaging area.

In this configuration example, the moving body having

25 no communication apparatus or possibly having no




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
control unit 15 can controls the imaging unit 14 to take an image of the moving body. The imaging unit
14 can utilize, for example, a CCD camera (camerapgsing 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

of the movingct())od %is tgl][“(egglrom thergré)nt sigse tffg([ieof.dlnk;hist ase }Itlae ima?crlirgﬁlur%it Thay%e
disposed ahead 1h the fravaling JFactivh of the MoV Body 4 15 e dirsded fo e hoving B, In
the foregoingdascription, commurcatien wish ihe 2Qmpvingdedy isyradg enlyipngpagticular area
and decision as to whether the moving body is equipped with the communication apparatus or not is
made on the Basisdf she leommbsication recopddnd the soviriy baay deredtion. tinfortmation in the
particular area. In this_case, when 25 another moving body exists near the moving body to be 30

monitored, thEREB B ErAIENCT G BEATE Tt tREreliS 41O POossibly equipped with the

5 communication unit, an imaging trigger is sent to the imaging
control unit 15 from the decision unit 9. The imaging
contrel unit 15 can controls the imaging unit 14 to take an
image of the moving body. The imaging unit 14 can utilize,
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 of the moving body 1 is taken from the
front side thereof. 1In this case, the imaging unit may be
disposed 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



possibility that the monitored moving body 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. An example thereof is now described
as a second embodiment. 10 (Second EmbodimenspFig. 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 an antenna, 4 a moving body
detecting sensor for detecting a rear portion of the moving body, 5 a communication area (antenna

communicatign area) of the aptenna;3, § aconiyoluoit for the moying hady detecting sepsor for

detecting the front portion of the moving body, 7 20 a'radio communication control unit, 8 a control unit
for the movingbedypdeteeyng rarsaiter detecting-Hie ear POgiasb @f thesmeyingdeadypped 9 a
decision unit for deciding whether a communication apparatus is present or not. These elements are
basically the Sarfle dshtheMEMBRsCHsEpbed IPR5 ST NERERY 96 dehblexary AAtesings 12 a radio

31 communication, caryrol unit, and 18,2 communiGENgn alea by ; ooy e 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.

An example thereof is now described as a second
embodiment.
10 (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 an 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



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 aBtenna 16 used in the communication to 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. 15 With such a configuration, an approaching moving body 1 communicates

with the antenng, 16 and then,is deiaeted by the, moying hody, delsgling, sensor 4 The moyipg body 1

is configured fo transmit an identification code (ID of moving body) peculiar to the 20 movifg body to
the antenna when thegsaviag beody 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 if tHesmeRingiatn2s tifbdgh Incanénfa dBsanttheadiovmitmication
control 32 unit 17 o frosah the.antenna 3 and the radio GommuniEgi® on 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
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.
15 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 1 is configured to transmit an
identification code (ID of moving body) peculiar 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



control unit 7 to the decision 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 antenna 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 positio32nformation 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, timethabthedepsifiom, infaemationsisebtaingd 4o the deeigion unitn the second
embodiment, since the following condition can be added to the moving body detection record
registered 2Q0ciorthe commuinicatiornoretbed, dke fact dhattthe tméving body detection record having no
relation to the communication record is registered in the communication record can be reduced. In

other words, when thé' fsflio BohRIfc o l¥graphrimasdaje SEBMetRthRaTmmbhieatiBn with
;heetezci’iggrperg‘é?{;éﬁ!ﬁg@%%e%%%! g}é%n‘iféh% MoviRg bedy is Caused IR 33, 95 gsRAL e poying pody

5 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 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 communication record, the fact that the moving body
detection record having no relation to the communication
record 1s 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



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 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 positione%%etween 10 times t1 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 tirpgsinfglrlrgatéon iccleudr%jvig r'ghe }tjel raé)gjccerggig%gecsint bg/ trﬂel rcadio communication
control unit 7.T<ﬁe <étond embodiment has the 1o wIng processes Gitfefenttrom the first9©
embodiment..20;(d} whenihe telsgraphiomessags isrecsiveddtoim the Fadieo-ommynicatien gontrol

unit 17, a communication record buffer is acquired and contents of the telegraphic message is stored
therein. (2) when theyteébegraphicimessage israceiveed fromvthegradmd ¥ 5deoremunication control
apparatus 7, reference is made to the 34 ID of the moving body recorded in the telegraphic message
and telegraphic 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.]

The second embodiment has the following processes
different from the first embodiment.

20 (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




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 thereof selectively by 10 thﬁimaging 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

communlcatl%recgrdcsntg_ereof.contalén t}%the t'm% érgor.mat %nelngg:f\tlve of Bhe communication time

are obtained and the movm%%’oﬂiﬁde ctlon tormation in the partlcu‘:'fgrrgr%aé %orﬂ?a‘cfr?lﬁa & tthe 20

information indicative qhthe: detection taefdhe mauwing hodys ehtaingd. Whether therinfgrmation,
particularly the time information and the ID information of the moving body are related to another
moving body menonig decitiedite excluee thesinfarmatiewdthving no relation and whether the 25

moving body is equip%ed with the communication apparatus or 35 not is decided on the basis of the
renwﬂMnghﬁéﬁﬁaﬂon ﬂ? 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 thereof 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



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 the 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 V\%h 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 moyvin oq%/gietecti sensor. dg%ec%% oth of the leading end and .the trailing end
e i S eHC S e Ea R Rt b el et LS e Al

moving body gatesting ssense eantioldiité sends-akelegraphicaessade having adetegtion
information of the leading end and the trailing end of the moving body 1 to the decision unit 9. 25 Fig.
11 shows primeryiinfprinadign sentfomogechanrati36 tthehe meosiontuning e kadie communication
control unit
another moving body can be excluded. Accordingly, whether
5 the moving body to be monitored is eqguipped with the
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 decision unit 9.

25 Fig. 11 shows primary information sent from each 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 mformatlon 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 degjsion, unit 9 ;e third embodient, when{he SAVIAG body d.is Lauikrad with the

communication apparatus, the communication of the moving body with the antenna 3 is required to be
made 20 untilthedeaiking mmatli\e@mawngmpdyh@ detected hy Henamaving bady detectisg 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 shok thetérmer bhihe deremanicanion tihe Bhdthé detadionaitte bhthelkaildfy &R of the

moving 25 bodg IS son$t| mes,rev rsed Even in this case, S5he dehectlon 37 |nf%rmdat|on of the trailing
decision uni € movin
end is delayer& ¥ intemal ©

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 1s sometimes reversed. Even in this case, the detection




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.
That is, the leading end 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. 10 The detection inforypation of the trailing 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 whether the moving body 1 is equipped with the

o mearah 2naalAr Ul I RAMpleled scapienandng seagudenodine B Iy e
embodiment, it IS possi le'to add the imaging means andlspem the vehicle Which is not equipped

20 with the ceynawwication apparaius 16 fake amimage gbthenvehicle i hessams matnwer as the
above embodiment. As described above with reference to the embodiment, according to the present

invention, whethet shemovingtbadyn detected by ¢hr@ aioving body detecting means is equipped with
25 the communication apparatus or not can be decided without 38 limiting the traveling position of the
moving body. Fig. 12 shows the order of occurrence ©f information
5 obtained from the moving body 1 in the third embodiment.

That is, the leading end 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.

10 The detection information of the trailing 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 whether the moving body 1 is
equipped with the communication apparatus or not is completed
earlier than the second embodiment.

Even in this embodiment, 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 embodiment,
according to the present invention, whether the moving body

detected by the moving body detecting means is equipped with

25 the communication apparatus or not can be decided without



Further, as described in the embodiment, the imaging means and the imaging means control unit can
be combined to specify the moving body which is not equipped 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 the narrow
communication area, moving body 10 detecting meags 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 detegthg}iigiq{?]a{igg of 1, fixed, gositian sids, commuypication; mgans, khe partition required
in the conventional method to limit the traveling position of the moving body can be eliminated.
Accordingly, the traveling 2B¢osition afdbe maviray bhady lssneidibaitethgpon, cammuhicationgand
whether the moving body is equipped with the communication apparatus or not can be decided with
high accurac)eRthe 2bdVE tnbdtiReRE the dBfecliBh iBrmaficrt af@ P theccorkuatation

information of the m(%vin% bod}(l are 39 %ollfcte and are caused to correspond t% eaﬁh other, so that
specify the moving body which 1s not equipped 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 the 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 equipped with the
communication apparatus or not can be decided with high
accuracy.

In the above embodiment, the detection information and

25 the communication information of the moving body are




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 can 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 whetaer 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 Beanss Rirtherawhen aRiualit,fdpening hodiesexist gimultansously,
communication information confirming means for specifying which moving body of them performs 20
communicatiorhis previdédt @ewbn Thercammaonicagob dugrmatieroapfpeungmgansiselects the
detection information and the communication information estimated to be related to the same moving
body from detERBATEESdEVhtAIRRE Froht theindViiy BSuyG&eefty 98 niddhLarfitheof the
communicatiogorreggg%o%q%mgg from the 40 communication means and examines whether the
moving body

5 An embodiment of an apparatus which can 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 means.
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



exists within the communicable range 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 communication 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 basgoin which particular information is 10 registered to
decide whether the vehicle has the particular information or not. There is provided fixed position side
communication means having the narrow communication area, moving body detecting means for
detecting the moving body entering into 15 the narrow communication area of the fixed position side

communication,means ¥dthpyhcaptagiwith hemayingRodynto. puiput informationythgreg), and means

for deciding whether the moving body has the particular information or not on the "basis of the
communicatiexihformationraind the «letecitonn2Q-mfdrenationges the fixee positinnsideaedramunication
means. The partition required in the conventional method to limit the traveling position of the moving
body can be é{ﬂrﬁﬁﬁat@dthAe?%?&*iﬁ@rycmet@a\}éﬁ?@r@@sﬁqu%?ﬁém@%oa% ARG fmié8pon
communlcatlopn 25 (Fourth E Q%dlmggt)ec]t % 1t3 scher@atl a@lly |IIustratesb%é%u,rthtgrgbodlment

sition an 1me moving
5 communicable range with the moving body and the communication

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 which particular information is

10 registered to decide whether the vehicle has the particular
information or not.

There is provided fixed position side communication
means having the narrow communication area, moving body
detecting means for detecting the moving body entering 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 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 position of the moving body is not
limited upon communication.

25 (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 forward and 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 transipjt 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. mogingdasyak and they movingshedy detegting sensoefisadapisd to
detect a trailing end of the moving body 1. Further, the moving body detecting sensors 2 and 4 can
produce positidnat iforafsenih tha vgathidifection of 20 the moving body 1. The moving body
detecting sensor 4 is disposed dé)évnstregm of the road with a $redetermined space from the

installation point of the %%‘ y dé&tectif nsce%s%?‘E]Fth% 86 Sﬁﬁﬁsdeth}b es %@ﬁﬁcgebggy
detecting sengor Z2Coniroh unit rEhe.maving.Redy detecting sensal controldnit 42 §has clock

function and uses a detection output obtained
5 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
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 méving 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 moving body detecting
sensor 2.
Numeral 6 and 8 denotes moving body detecting sensor

25 control unit. The moving body detecting sensor control unit



when the moving body detecting sensor 2 detects the leading end portion of the moving body | to
calculate detection position information of the moving body 1 in the width 5 direction of the road. The
moving body detecting 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 aghlition, 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 position
information of the moving body 1 in the width direction of the road. The 15 moving body detecting
sensor contrad URK S furtbek sendstheotaledlated detestian positiopinforrnatien mgetheramth time
information at the time that the moving body is detected to the communication information confirming
unit 19. Numetag8 dehetaroar agtehad widelt &clotadsisatiesn 220 ¢emovinghsodyedatéoting
sensors 2 and 4. The antenna 3 is connected to the radio communication control unit 7, which can

communicateRith B EdmmhuRfcatinh dpardtas P the ndving BoaY 1ahfollhthe &htdhna 3 by radio.
The rad_io Cogg_gliryggtril(_)qg%%_gpggnsgpstiﬂgor{{q@ygg brg%iagd in gﬁ the communication together
with ID information 43 (identification information) of the antenna 3 used in the
5 direction of the road. The moving body detecting 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 position 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 bedy is detected to
the communication information confirming unit 19.
Numeral 3 denotes an antenna which is located between
20 the moving body detecting 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 communication together with ID information



communication to the communication information confirming unit 19. The communication information
confirming unit 19 can 5 decide 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 upon detection of the moving body 1) obtained from the moving body
detecting sensor 10 control unit 6 and 8 and the infggmation 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 infermation: oblasned freortheradio)cammenicating €RAHOBURIE éQr At el outputs
the result thereof. Operation of the apparatus with such a configuration is 20 now described. The radio

communicatichapparates epipped ihlthe aRBAY LoRyIOR disgesatedtitne centef positing 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'8r the' 75 road and comes near or reaches the moving body detecting 44 sensor 2, the
moving body detecting-gensQi g detectsthén information confirming unit 19 can

5 decide 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 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 information
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 communication 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



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 ggnsor 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;peai, or feachrs the Mavingbady detesting sgnseirftard theyposition irfogmation of the
rear portion on the basis of the detection information supplied thereto and sends the information to

the communicatiohriafopmdiiori cemfifmingphit2d theas dahevingbody detestiondelelyeapiie imessage.
The antenna 3 transmits and receives electric waves under control of the radio communication control
unit 7 to comRRICAE WithtthB InGRRG BBAF A" FRE rattididortmuniatidh <ContrdM GRit ¥hends the
communication jpformation fogether, 25 i the D information,gfhe, apienna ysector dhe 43
communication to tﬂg comrXunlcatlon information con?lrmlng d Y g
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 information 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 electric 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 information together

25 with the ID information of the antenna 3 used for the



unit 19. The antenna 3 is disposed above the road surface L, thatis, 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 surface (in the width direction 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 be overlapped with each other. As an example thereof, Fig. 14 shows the
case where three antennas 3at 3c are disposed in the width direction of 15 the lane of the road in
order. In Fig. 14, communication areas 5a to 5c of the antennas 3a to 3c are partially overlapped with

each other. Indeigmld inumarah 1l yepresentsa cRIMAYNIsatian rnNarAY; the antarna-anich is an
area covered by the communication area 5a, numeral 12 20 represents a communication range by the

antenna 3b whichts l#h.area covered by the communication area 5b, numeral 13 represents a
communication range by the antenna 3c which is an area covered by the communication area 5c, and

numerals 10a to 10b répfeseht&iag of oberldps&RP6RIoRSVY the- B8 coRAfUMEE i Srels. 46 These

mﬂennasBzﬂ€H§@n§g§d§ 5Q%r%%% 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 surface (in the width
direction 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 be overlapped
with each other.

As an example thereocf, 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. 1In Fig. 14, communication
areas 5a to 5c¢ of the antennas 3a to 3¢ are partially
overlapped with each other. 1In Fig. 14, numeral 11
represents a communication range by the antenna 3a which is
an area covered by the communication area 5a, numeral 12

20 represents a communication range by the antenna 3b which is
an area covered by the communication area 5b, numeral 13
represents a communication range by the antenna 3c which is
an area covered by the communication area 5c¢, and numerals
10a to 10b represent areas of overlapped portions of the

25 communication areas.



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 communicafion 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

information. Further, the infarmation.sent from the radie Lopuyurigation contral unit 7 to the
communication information confirming unit 9 includes the identification number (ID of 20 the antenna)

of the antenna Srony8a c3lx dp3c)ausedriol. comimuficatior erithithe cacvengrbady tremdiibeing
communication time. The antenna communicating with the moving body 1 is detected on the basis of

the identificat®Rhumber oftfe ZEdRte AR THREAGANTEMICEBR i ihafiors 88RFNHIRG unit 19

which 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
information. Further, the information sent 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.



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
response to movement of one moving body 1. Thus, the communication information 10 confirming unit
19 performs the following process. [1] The communication information confirming 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 commupigaagRigmalionofoNieNIGRLARO-AR@ILEIeR e somipunigation

information confirming unit 19 receives the radio communication telegraphic message from the radio
communicatiofreontent &nik gl theneomainicatieon i26hinfes madien LonREMing Ui tprmsces s
communication recording buffer for preserving the contents of the message in the memory area or
the buffer areadnclgdediim teetdmmuricativpvinfosmaden coafirring ppad Ivaridistohes the contents

of the received tele‘gra,phlc messﬁg}e in the memory 25 are%}?r the, bufferharea (Fig. 16(b))c 48 [3] The
communicatior TOHELd i CBRfifRRY Uhit o fien©t t is, the communica

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 response to movement of
one moving body 1. Thus, the communication information

10 confirming unit 19 performs the following process.
(1] The communication information confirming 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 buffer 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)).



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
buffer or a position of the buffer in the communication recording buffer in which the radio
communication telegraphic message is stored to thgreby form the correspondence therebetween 10
(Fig. 16(c)). The contents of the condition 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

fom the radio commupcation Dt oLUM £, Thesomunieation srea gty apieana b wilip the

section betw he moving etecting sensors 2 and 4 and is positioned from just after the
detection posiigaaitke 201Heving body detectingsengor A {daunsireasa direction of the raads that is,
just forward in the traveling direction of the moving body). Accordingly, the detection position can
correspond toothetdomrhinicationhrshiasd & conespdadiag tdoeclio’ facdid gan beédomad dbanfrom

the communication 25 record. 4 jcﬂ When aéz)luralit of detection records movigg bodyé
(moving body detection telegraphic message) stored in the

5 detection recording and preserving buffer and registers or
records contents of the searched detection recording buffer
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 condition 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.



detection telegraphic messages) can correspond to one communication record (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
correspond to the corresponding radio communicafipn 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 trailing end of the moving body,
whether the particular information 15 exists in the communication records satisfying the same

"condition 2" g that qf fhe first gmbodiment qrinatds £xamined-cThe.sandiion, 2.is, that jihe record

including a detection position in the width direction of the moving body 20 1 recorded in‘the

telegraphic message: {naving bogy dstectiandelegsaphic caessage) eacebied feemdhe moving body
detecting sensor 4 for detecting the trailing end of the moving body 1 within the communication range
of the antenn82MHEdE@SibRas16 Whedhdripd M'pafiRURR MHEAhateh "t 25 $gprIsehtor not is made by

retrieving the data base for 50 Particular informa&i(in grovigled in the commuynication .
message) simultaneously, a f 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 correspond to the
corresponding 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 trailing
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 direction 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



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 records, information indicative of "presence of the particular information” is
recorded in the communication records. When there is no particular information, information indicative
of "no particular information" is recorded in the cogynunication 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 storedcin thf datanbgse Igortgarticulfar‘ifnfgggatﬁn grhgot IS decidegabé/. 8gmparison to

thereby examine whether there is’ ﬁeapar%réulgr Rformation or not &?t%“.@olnseqﬁently, when it is

detected 20 thajithe priticylarinformatian is beluded in thecomyaunication kacords, jafermation
indicative of "presence of the particular information” is recorded in the communication records (St3).

Further, as a iestitoidhe eramination lwhed it is détectedtbaintheigarticutlariaforinationas not 25
included in the communication records, information indicative 51 of no particular information” is
recorded in tHeemmunication records or not. When it is detected that the
5 particular information exists in the communication records,
information indicative of "presence of the particular
information" is recorded in the communication 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 particular
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



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 tE 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 communic&fon rRCoRRBLAERAAF the SREVE EbRBition Ts ERANTEtotRerEh§ determine the
number of copumunicatian| gggrq_seggp{@epslﬁtxeen the moving 20 body 1 and the radio

communication control unit. [6] Whether the ‘information indicative of "presence of the particular
information” which is thegrecarsl(isgicating shainthexpaificdabinfamatioads saancbautdn dhe of
communication records (radio communication telegraphic messages) satisfying 25 the condition of the
item [5] or whielitferdhé affsreatiore52 nddisatve b reopartindlan iiermatione which theretbr

5 moving body detection telegraphic message from the moving
body detecting senscor 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 condition of the item [5] or whether the information



indicating that the particular information is not found out in the communication records is examined to
understand whether the particular information is present or not. 5 In this case, when there is 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 Whenthere is no 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 does not have the particular
information. 15 When there is the record of information meaning that the particular information has

been found oytig not gl but sgm%mgwgﬁiy?g fesrds iy dedded at herg s aopasaibilty hat

the moving body 1 detected by the moving etecting sensor 4 has the particular information. 20

As described ahave;dhe fieurdhambedienen hasdhe apartiadlardetectan ase apd cemprises the
detection means for detecting the moving body passing through the detection area, the
communicatichrméass foreonmgritatny Witk el smovingbodyrir thedeterder atesngosition, and the

25 communication information confir,mintlg a)t_pparatus for specifying 53 the communication information
WﬂhﬂmrnomﬁW&}H%5ﬁ6¥%éfltlcu ar information 1s present or not.

5 In this case, when there is 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
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.

15 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




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 moving body has 10 the particular
information or not from the registered result. The §§stem includes the particular 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

communicatiofmeans, [11& sammuication.nformation, sanfirping it seeciies e communication

information with the monitored moving body on the basis of the detection information a

communicatiosnintaimnagan phtajmed femidhe detastion Meansandiesepmmnaication means and
examines 20 whether the specified communication information includes the predetermined particular

information orceotwithi keférente io fihertatd base forgartculdrinforitatiodcTee rasult thersos is
registered in correspondence with the communication information. Whether the monitored moving

body has the ?8%a?ﬁ’&1lé?ﬂﬂf6‘r‘ﬁ_1hﬁ8ﬁ bP Rol R Fet of HE B ALIE B SR SEgisisied result to
thQEb%decmsg@%%@%%@edgﬁﬂﬂgf%@¥ion 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 moving body has

10 the particular information or not from the registered result.

The system includes the particular 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



does not have the particular 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 paréi]cular 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 the 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 imagBing unit 14 disposed to set in the imaging area the

moving body pSSEiR¢ BBy B détetfio- PBEIREK GrEiRdHRoving bBEY deRetig SEAgorPS fot
detecting the 49 é@il}pgter}ldagffethgﬂgoc\%gg 1??9?5 f\g\g einnif%al%i\%gc Egrﬁtr%l ]}Jnrilto 45 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,efrtheneving hedyd N3N 825 pakticylat dnfeapation, ok possibly

having the particular 55 information is taken by the imaging unit 14 from the rear
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.1l3 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 the 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 body 1 having no

25 particular information or possibly having the particular



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'€xample, 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 moving body 1, while there is a case where an image of the moving

body 1 is takegr{r m thecf.ront r)l%rti%g]gér;[h% moc\f%rég body 1. In this. Casg, tr}ericgpna_gciﬂ% unit may be

disposed forwar ini the trlaC\J/réIing direction of'the moﬁrrrlfi1 blc?o%/ 1 toward the moving o&fle.afo In the

system, comnysication withethegnovingwodyris qaeréprmnedeply injene patticplasareaand the |
communication record of the monitored moving body is specified on the basis of the communication |
record and themmovingilvedyidetecticre infatmatiorr imtherpartiqulanareal YWHhethéehtheimegng dpody 25
has the particular information or not is decided with 56 reference to information of the data base in
which 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 moving body 1, while there is a case where an
image of the moving body 1 is taken from the front portion of
the moving body 1. 1In this case, the imaging 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 in 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




predetermined particular information is stored. In this case, when another moving body exists near the
monitored 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 there is a
possibility 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 decided with higher accuracy an qﬂgher conviction. (Fifth Embodiment) Fig. 20 is a
schematic diagram illustrating a fifth embodiment of the present invention. 15 In Fig. 20, numeral 1
denotes a moving body, 2 a moving body detecting sensor for detecting a front portion.of the moving
body, 3 an antenna, 4 a moving body detecting sensor for detecting a rear portion of the moving body,

5 a communi&RidFaRaaitenha CorfAbhieatiGH atdd A& 28aRfentta 316-5 Rontrol unit for the

moving body deleeling NSl ft detecting,the frant portian,of the moving hody .7, 3 fadio
communication control unit, acg)ontrojfunlt or the moving body detecting se'nsor?or etecting the rear

portion of the-maving.edy, and difa capwmutcaioninformation 2S-confinaing Wit Jhege elements
are basically the same as 57 the elements described in Fig. 13. Numeral 16 denotes an
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 there is a possibility 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

decided with higher accuracy and higher conviction.
(Fifth Embodiment)
Fig. 20 is a schematic diagram illustrating a fifth
embodiment of the present invention.

15 In Fig. 20, numeral 1 denotes a moving body, 2 a moving
body detecting sensor for detecting a front portion 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 area (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 rear portion
of the moving body, and 19 a communication information

25 confirming unit. These elements are basically the same as



antenna, 17 a radio communication control unit, and 18 a communication area by the antenna 16.
This embodiment newly includes the radio communication 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 ig;ormation 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 gonfiguration, the moyving body 1
communicate%%thet %maenr%r?nr;&fé %ﬁg{iﬁ%n |lsnde§t/%/a%t'edE t?y‘ thg\? Lrlrr1nog\ﬁr"1%1boyéy 8%%%5%@% séhsor 2. 20

The moving hady Jl.iansmiss an identificationaade 4P: oh maving-bady)pecyliarie the noving body to
the antenna when the moving body 1 communicates by radio (when the moving body 1
communicatesdhroughdhe antermeg aT gy ideinifieatiomneadel éf.the moving body is sent from 25 the
commun!cat?on apparatus equi[t))ped_ in the moving body 58 through the antenna 16 and the radio
communication contrdihis embodiment newly includes the radio communication
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 code of the moving body is sent from

25 the communication apparatus equipped in the moving body



unit 17 or through the antenna 3 and the radio communication control unit 7 to the communication
information confirming unit 19. 5 Fig. 21 shows primary information sent from each unit to the
communication information confirming unit 19. 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 10 communication informatign 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 informatign is,obtai d ID_of the mavi ody to the. nicatign information
confirming ur:}%?ll]é%%ﬁ.{ap rﬁgﬁnggﬁ%@%%etgﬁin%@er?s% cgﬁlgr%lgur%l&élggﬁég t%]%{%%siﬁéﬁ% Thformation
and the time information indieativedgrhe tianes thalrthe poskinn inflkenation. is iained tedhe on
communication information confirming unit 19. In the fifth embodiment, since the same condition [3] as
that used in trrosdcont embaédihere cah decaddedntdbahs 25rmovihg hoaly detectionfrecorduegistered

in the communicagcioq 539 record, the fact that the moving body detection record having
uni .

5 Fig. 21 shows primary information sent from each unit
to the communication information confirming unit 19. 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

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 communication



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 telegigphic 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 positianed hetwegh timesyecgrdeddn dhe, sompupicalion £.cords grlative-tohersame, oving
body sent from the radio communication control units 17 and 7, respectively, as shown in Fig. 22".
The time tl representsai(li the time irifermationimclugetddn thetetegraphicragisagerseit iy titesradio
communication control unit 17 and the time t2 represents the time information included in the
telegraphic nt¥88Y8 SeAtbY e Ritid Gompiuricatiopesrddl unit 7. PhE $ifthwepibsoimehehas the

following processes 25 diferen from. e, fourth eabodiment. 60, (1) When e telegraphic pessage is

5 communication with the communicaticn 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 1s 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 shown 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.



communication control unit 17, a communication record buffer is acquired and contents of the
telegraphic message is stored therein. 5 (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. 10 (3) The received telegraphjc, message is recorded in the retrieved and
detected communication record buffer. Even in the fiith embodiment, there is a method in which the
imaging means for taking an image of the 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 $ |eCt'\{ﬁ1g Ascﬁlesccrl d aha ve, the 1D IS mgluggdérétheelr\pgglngrbod%gnd the movmg
body is cause%l send mformation 2 %nt nlng g the 15 Fwo partlcu(far areas are prowc?edr fobe

positioned betasarand nehindalosgriie davalingditgction efotheunadandeomiagbication wththe
moving body is made within the two particular areas. The communication records thereof containing
the time inforraties inticivedtdhe 28 tonirmunitatidretirme lare obrdined METS ARTingsbsdhede@ction
61 informatiotr_}lg yéei Rarticular areas containing the time

5 (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.

10 (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 the 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
within the two particular areas. The communication records
thereof containing the time information indicative of the

25 communication time are obtained. The moving body detection




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 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 b&%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 of pet,can. ke decidrd @t Dighspeed, with high accuraey s Rewlesedbed gs a sixth

embodiment. (Sixth Embodiment) Fig. 23 schematically illustrates the sixth embodiment of the
present inventiono 2e.d becsixthremhedimnesat dées het islisethermaving body tieteeaitig sensor 4 and
the moving body detecting sensor control unit 8 provided in the fifth embodiment. In the sixth

embodiment,2RE hcvin® Béay- Betecting hsersor 2tdetedts hornat trelleading ekl drid-the tklifing end
25 of the moving ody L Ascardingly, when he poving body 4 62 RASSER DY Mgving By
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. 1In 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)
Fig. 23 schematically illustrates the sixth embodiment
of the present invention.

20 The sixth embodiment does not include the moving body
detecting 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 end and the trailing end

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



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 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 sends 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. ¥he moving body 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 15 detection position information of the leading end is obtained, the

detection posi igg '%fgrrg ti(%rl1l fmgvtg._e}il' 948 %f tleg CM %%)é dzthe time informatign
indicative of etllene that the %etection osict)io inf%rmgt%lon%?:t e tr%?ng ’ent iS obtained to ﬁ%y
communicationdptasmatign Lercanfinmingrunit 1nkhe Rdie samnunieationcomtrok upik 4sserds the 1D
of the antenna, the time information indicative of the time that the ID of the antenna is obtained and
the ID of the hiovinpbodtecthe wommiricabdd aforpdatiorecordintinoumingo a2slintthe sixth

embodiment, when the moving bady 1 is Il 63, , _
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 sends 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 moving 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 indicative
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




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 communication time and the detection time of
the trailing end of the moving body is sometimes reyersed. 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 dpgpednqming, bedy: detasting SeRse2, the gommuricationWith themewag Hody is
then made, and thereafter the trailing end of the moving body 1 is detected by the sensor 2. The
detection inforhatidre ofthreitreglingpdiyd ef tie bhevirg bedy seidt fismthgwicwny bodydetezting
sensor 20 control unit 8 in the fifth embodiment is sent from the moving body detecting sensor control

unit 6 in the sBAF EmBEGmeRt WddBFdiRBH, MEthEh5 oBess 5RthBMEh LémBBdRTER Jd&sibhas to
whether the %%‘Q”%goﬂ%éi}r}i £auipRad, With the sominupication 3pparallis qf fot i cppigied 25
earlier than the fifth émbodiment. 64
5 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
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 confirmigg 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 detected 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.




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 dgcided without limiting 10 the traveling position of
the moving body. Further, as described in the embodiment, the imaging means and the imaging
means control 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 fourthfosixts embedimenis, theimowng body sapabls ofqnoving freely is
caused to hold the moving side communication means which holds the predetermined particular

information to.be @blestonZhrtransmid tlsgppartitularheformation end/ivheln theasoving bbdyecarhes near
or reaches a fixed position, the fixed position side communication means installed in this position

communicateRafith felAdvihg SddedmpturfcatimmEaRs Refith Cihkahowng HERI LS thatthe
moving body gefecting means 23 detgels (e meying Rody,without coptagh with the moving, Body- 65
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 and the imaging means control 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 information 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.



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 communic?g'on 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 partitionrfor separalingrihgdaadng bediessanatben moving: bedy cAY hesapaiateds Since the
partition is not required, the stability can be ensured and the movement space of the moving bodies
can be utilizeg effdethatynivithdutazartowing atheimbvementispacer Fuathersindesthbasdwving body can
be 20 detected without contact with the moving bod%},/ there is no, limitation to an object to be detected.

In addition, thE™foRBEHy &ritéRRg HRtS tHe ndirbh ddhntiRichRign BreY oP Yhe-fiked pd&itfon side
communicatiogo@Jg@rﬂ%}ls _g?tggtegoqm%hggtt gre h? tgg geé%céiog}{gfo(ﬁ@@g%n,ivglglether the moving 25
body holds the particular information or not is emdedeon 6
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 utilized 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



the basis of the communication result with the moving side communication means. Accordingly, the
effects that whether the particular information is present or not can be detected with high accuracy
and the like are obtained. 5 The embodiments of the present invention are not limited to the above
examples and various modifications can be made. Objects to which the present invention can be
applied are not also limited to the examples describggin 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 whether the moving 15 body

includes the conumuBisationsmeans of hiphoh Whethesthe-gvavingWpody hasdhadparticulayigtormation
or not can be decided with high accuracy. 67 We claim: 1. A moving body monitoring apparatus for

monitoring a mowingn5 baty whisteaoves freetoindd nhitorathareaf Saidtaovihg hodyetiositoring
apparatus comﬁrising: moving side communication means adapted for placement in a moving body

capable of m RaLG AR sHid ATOPRbRT arkd; BEFXEA pofichidé eBmisurficdifntndans

dBposedh1aﬁ§gg high accuracy and the like are ocbtained.

5 The embodiments of the present invention are not
limited to the above examples and various modifications can
be made. 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 whether 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.




position and having at least one antenna arranged to communicate in a narrow communication area
defined within said monitored area, said fixed position side communication means being arranged 15
to communicate with said moving side communication means when said moving side communication
means is held in said moving body while passing through said narrow communication area; moving
body detecting means for detecting said moving b(?éfy when 20 entering into said narrow
communication area of said at least one antenna, regardless of whether said moving body holds a
moving side=cemimunication means; and a decision unit for deciding whether said moving body
detected by 25 said moving body detecting means holds a said moving side communication means
or not, wherein: said decision unit is arranged so as to receive information from said fixed position
side commiinicAtidtPrhidhs bt AATHHtEAHATI 3G RRStFEAfiorf AtinhRR Hssbitted wile 64 at least
one anteNnscand atime oheor¥NuNieatign batweensaid sievnG sigle, cemmunicatioy mesns and said

at least one ant nna, saig decrisaiggsunit IS fu.rth%r arranged so as to receive 35 information from said

moving bogi/oaétectlln%gmepé)nas about 5088&%%% 6f said moving body and time of detection, and 68
said decision unit being further arranged so as to sort said information into a first group, if occurrences

of said timenef; Gameiunicatiegmandtimenf detgctionLaireide mith g1 predetigrmined Sesauential order,
andtoSO”E%%%"gggygygng?uﬂg§¥¥§“¥keely through said monitored area;
10
fixed position side communication means disposed in a fixed
position and having at least one antenna arrandged to communicate
in a narrow communication area defined within said monitored
area, sald fixed position side communication means being arranged
15 to communicate with said moving side communication means when

said moving side communication means is held in said moving body

while passing through said narrow communication area;

moving body detecting means for detecting said moving body when
20 entering into said narrow communication area of said at least one
antenna, regardless of whether said moving body holds a moving

side communication means; and

a decision unit for deciding whether said moving body detected by
25 said moving body detecting means holds a said moving side

communication means or not, wherein:

said decision unit is arranged so as to receive information from
said fixed position side communication means about an antenna
30 identification number associated with said at least one antenna
and a time of communication between said moving side

communication means and said at least one antenna,

said decision wunit 1s further arranged so as to receive
35 information from said moving body detecting means about a

position of said moving body and time of detection, and




group if said information about a position of said moving body indicates that said moving body is
within said narrow communication area and the time of communication coincides with the time of
detection, 10 wherein said decision unit determines that said moving body has one of said moving
side communication means if the number of information in said first group equals the number of
information in said second group, regardless of wi8ther said monitored area 15 is divided into
separate lanes by barriers. 2. The moving body monitoring apparatus according to claim 1, wherein:
20 said moyHigiside commwnication means cCoMmpHses a radingeameuunicatian appartuss said moving

body detecting means comprises_ m ving body detecti@g sensors for detegtin% a potsition offsaid
. nformation 1nto 1rst oup, 1 occurrences oOf .sArld. fime. O
moving bo&y and moving 25 odi/ etectlnggsengor control units for controlling said moving body

detecting seAEBS ARd FoPBeAdrhg ol LS t6 SERE BERTSIOR LRt Sait e Rpbsitidntsigained
commurjcadionueeansi cosrprises a2 plurakiyref said at leastone antanna-fos ceammupisaiing with

said radio communlctatlé)(_gli pp{ﬂtg?tursmggqoanraa |% ngamun'cs:?%g% napcp]g;\ratus dcontro.l unit for controlling

said antenrtas and for $ef ing information obtained usiﬁﬁ said Antennas o sald deasior” Thit. 35
indicates that said moving body is within said narrow
communication area and the time of communication coincides with
the time of detection,

10
wherein said decision unit determines that sald moving body has
one of said moving side communication means if the number of
information in said first group equals the number of information

in said second group, regardless of whether said monitored area

15 is divided into separate lanes by barriers.

2. The moving body monitoring apparatus according to claim 1,

wherein:

20 said moving side communication means comprises a radio

communication apparatus;

said moving body detecting means comprises moving body detecting
sensors for detecting a position of said moving body and moving
25 body detecting sensor control units for controlling said moving
body detecting sensors and for sending outputs to said decision

unit;

said fixed position side communication means comprises a
30 plurality of said at least one antenna for communicating with
said radio communication apparatus and a radio communication
apparatus control unit for controlling said antennas and for
sending information obtained using said antennas to said decision

unit.

35



69 3. A moving body monitoring apparatus for monitoring a moving body which moves freely in a
monitored area, said moving body monitoring apparatus comprising: 5 moving side communication
means adapted for placement in a moving body capable of moving freely through said monitored
area, said moving side communication means having particular information; 10 fixed position side
communication means disposed in a fixed positio®&nd having at least one antenna arranged to
communicate in a narrow communication area defined within said monitored area, said fixed position
side commanicatiaforaanshging arangedi iy coppaticate Widh saidmovinonhside camwiwaication

means when, 45 saifh moving, side commyinication means seld said moving bocly, whilg passing
through said narrow communication area; moving body detecting means for detecting said moving
body when™eRteriig iHto dza Trlridw CorRmtfiéation area of said at least one 20 antenna, regardless
of whethger said moving body holds a moving side communication means; and a decision unit for
deciding whether said Cr1n0\(/:i(g|ﬁ_;hnside cct)mmunication mea sdoffsoa}_jd mo@gﬁeb(%dy detectggibr}/ said

. ovin 1de unicatlon .means ada la nt in _a .o .
moving 2 odly 8etgect|ng means holds said parﬁcu%rl?n ormatior of No , said decision unltgbelng

arranged sbadvtoderehies&id paricifarinfshation Ro sad ftketiqositas Sickr comrdahitation
means and.Jassify saitkpadicular nferpatien 30saeeeiting $a whethek said particilacinformation

matches data in
10 fixed position side communication means disposed in a fixed
position and having at least one antenna arranged to communicate
in a narrow communication area defined within said monitored
area, said fixed position side communication means being arranged
to communicate with said moving side communication means when
15 said moving side communication means is held in said moving body

while passing through said narrow communication area;

moving body detecting means for detecting said moving body when
entering into said narrow communication area of said at least one
20 antenna, regardless of whether said moving body holds a moving

side communication means; and

a decision unit for deciding whether said moving side
communication means of said moving body detected by said moving

25 body detecting means holds said particular information or not,

said decision unit being arranged so as to receive said
particular information from said fixed position side
communication means and <c¢lassify said particular information
30 according to whether said particular information matches data in

a database of the decision unit,

said decision unit being further arranged so as to receive
information from said fixed position side communication means
35 about an antenna identification number associated with said at
least one antenna and about a time of communication between said

moving side communication means and said at least one antenna,



a database of the decision unit, said decision unit being further arranged so as to receive information
from said fixed position side communication means 35 about an antenna identification number
associated with said at least one antenna and about a time of communication between said moving
side communication means and said at least one antenna, 70 and to further receive information from
said moving body detecting means about a positiof? of said moving body and time of detection, 5 said
decision unit being further arranged to sort said information into a first group, if occurrences of said
time of coarmunicatiordttard time of tetectionfeatmsidewithf& predetetminesbsegyentialdgrder, and

to sort saicnformatian jite.a seeend afoyp I:sald, infgrmatian aboul 2 Rosition of saidmaying body
indicates that saldTmovmg ody Is within said Rarrow communication area and the time o
communic&§d:F ediritides with the time of detection, 15 wherein said decision unit determines that said
moving Pody has one of said moving side communication means with said particular information if the
number of inafg)gnatéoeréiln §aid firlslk%ou%gl uals t?g %‘fn@??r of inforrggtionﬁion saSid second?épup, and

20 further the particular nformation receive %y said eC|S|onaﬁrr1ﬁngorresponds t8rstaid 8ata’in said

(knabase,Rﬁﬁﬂd@ﬁﬁ#@ﬁmﬁ@ﬁﬁEra first group, if occurrences of said time of

communication

10 and time of detection coincide with a predetermined sequential
order, and to sort said information into a second group if said
information about a position of said moving body indicates that
sald moving body is within said narrow communication area and the
time of communication coincides with the time of detection,

15
wherein said decision unit determines that said moving body has
one of said moving side communication means with said particular
information i1f the number of information in said first group
equals the number of information in said second group, and

20 further the particular information received by said decision unit
corresponds to said data in said database, regardless of whether

sald monitored area is divided into separate lanes by barriers.

4. The moving body monitoring apparatus according to claim 3,

25 wherein:

said moving side communication means comprises a radio
communication apparatus in which particular information is
stored;
30

said moving body detecting means comprises moving body detecting
sensors for detecting a position of said moving body and moving
body detecting sensor control units for controlling said moving
body detecting sensors and for sending information to said

35 decision unit;



said monitored area is divided into separate lanes by barriers. 4. The moving body monitoring
apparatus according to claim 3, 25 wherein: said moving side communication means comprises a
radio communication apparatus in which particular information is stored; 30 said moving body
detecting means comprises moving body detecting sensors for detecting a position of said moving
body and moving body detecting sensor control urits for controlling said moving body detecting
sensors and for sending information to said 35 decision unit; 71 said fixed position side
communicatad means=comprses opluralityeof saichat igasttdne anternasfor compntBieating with said
radio comrgy(irll%caafllop yapggr.ag% aangl 2 ri\bggos %org%ungcrgg!%)j& a%@ra%%%rﬂt[gla%gl%or V(q_igpktlm”lng said
antennas and for sending information obtained using said antennas to said decision™ unit.

said radio communication apparatus and a radio communication

5 apparatus control unit for controlling said antennas and for
sending information obtained using said antennas to said decision

unit.






