TITLE OF THE INVENTION METHOD AND SYSTEM FOR IDENTIFYING
MOVING OBJECT, AND METHOD AND SYSTEM FOR INSPECTING
MOVING OBJECT BY RADIATION IMAGING BACKGROUND OF THE
INVENTION 1. Field of the Invention An embodiment of the present
invention relates to a method and a system both for identifying moving
objects, particularly, to a method and a system both for inspecting moving
objects by radiation imaging in such a manner that different moving

'qu cts are inspected by means of different radiation beams.
[TLE OF THE INVENTION

METHOD AND SYSTEM FOR IDENTIFYING MOVING OBJECT, AND
METHOD AND SYSTEM FOR INSPECTING MOVING OBJECT BY
RADIATION IMAGING :

BACKGROUND OF THE INVENTION

1. Field of the Invention

An embodirhent of the present invention relates to a method and a
system both for identifying moving objects, particularly, to a method and a
system both for inspecting moving objects by radiation imaging in'such a
manner that different moving objects are inspected by means of different

radiation beams.
2.-Description of the Related Art

In an apparatus for qunckly inspecting a vehicle by means of
radiation imaging with high energy rays, in order to automatically avoid
radiating a cab of the vehicle, generally, after a front most end of the
vehicle has traveled to a preset position in a direction of an outlet of a
passage, a system performs scanning so as to inspect the vehicle.
However, because outer profiles of different vehicles vary greatly, wifh this
manner, it must assure to safely avoid radiating a cab of a vehicle having
~ the largest cab. In this case, when a small vehicle is inspected, image
information on the small vehicle will not be complete, and even some small
vehicle cannot be inspected. When a container lorry is inspected,

unnecessary information exists in an inspection image. This inspecting



2. Description of the Related Art In an apparatus for quickly inspecting
a vehicle by means of radiation imaging with high energy rays, in order to
automatically avoid radiating a cab of the vehicle, generally, after a front
most end of the vehicle has traveled to a preset position in a direction of
an outlet of a passage, a system performs scanning so as to inspect the
vehicle. However, because outer profiles of different vehicles vary greatly,
with this manner, it must assure to safely avoid radiating a cab of a vehicle
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spiptdpniate scanning solution. A conventional vehicle type identifying
system for charging toll only measures height and length of a vehicle, so
fthe vehicle. However, the
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freight car.

SUMMARY OF THE INVENTION

In order to overcome at Ieas{ one aspect of the above defects
existing in the prior art, it is an object of the present invention to provide a
method and a system both for identifying moving objects, and a methbd
and a system both for inspecting moving objects by radiation imaging,
which can automatically identify types of vehicles running normally at a
velocity within a certain range, and adopt different scanning control
manners to automatically image and inspect the vehicles depending on the
different types of the vehicles. The types of the vehicle are automatically
identified and inspected without the need for drivers getting out of the



SUMMARY OF THE INVENTION In order to overcome at least one
aspect of the above defects existing in the prior art, it is an object of the
present invention to provide a method and a system both for identifying
moving objects, and a method and a system both for inspecting moving
objects by radiation imaging, which can automatically identify types of
vehicles running normally at a velocity within a certain range, and adopt
different scanning control manners to automatically image and inspect the
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drivers is minimal under the conditions that the completeness of the image
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measuring device for measuring a moving velocity of the moving object; a
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toward an inside or interior of the passage an light receiving device
disposed on other side of the passage for receiving the light beams not
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and a light reoeivi_ng device, wherein the light emitting device disposed on
one side of the passage for emitting light beams toward an inside or interior
of the passage and the light receiving device disposed on other side of the
passage for receiving the light beams not shielded by the moving cbject; a
profile determining device adapted to determine a profile of at least one
portion of the moving object bésed on the light beams received by the light
receiving device and the moving velocity of the moving object measured by

the velocity measuring device; and an identifying device adapted to



determine type of the moving object by comparing the profile of the at

least one portion of the moving object with information of moving objects

stored previously. In accordance with further aspect of the present
invention, there is provided a method for inspecting a moving object by
radiation imaging, comprising: the above method for identifying the

moving object, and an inspecting step of determining whether or not the
moving object is to be inspected by radiation imaging and determining a
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imaging,.based on the identified type of the moving object. In
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synthetically judges information such as positions of vehicles, number of

the vehicles in the passage, running states of the vehicles and the like



The present invention will be further explained in conjunction with the
embodiments and the accompanying. BRIEF DESCRIPTION OF THE
DRAWINGS Fig. 1 is a block diagram of a system for identifying a
moving object according to an ' embodiment of the present invention;

Fig. 2 is a schematic view showing a structure of a system for identifying a
moving object according to the embodiment of the present invention Fig. 3
is a schematic plan view of the system of Fig.1; and Fig. 4 is a flow

isgaorothangioihfetddesdiine asepdomebiashivierrant ypateb@ the
c}/peehrlglt?én of a scanning system such as avoiding radiating a driver, emitting
beams for scanning, and stopping scanning. The real-time velocity
detecting radar detects a running velocity of a vehicle in a real-time manner
and provides an accelerator with a real-time scanning trigger pulse. The |
accelerator, a detector, and an imaging device perform scanning imaging
based on the scanning trigger pulse obtained by detecting the velocity. A
shielding means is used to assure that radiation dose to which the
environment around the equipment is subject is limited to a statutory range.
The present invention adopts a series of controlling methods to assure the

safety of the drivers.

With the above controlling concept, the presen‘f invention adopts
the corresponding scann’ing controlling manners for different vehicles, SO
that inspectioh information of the vehicles to be inspected is complete,
inspection images are high in index, and radiation dose received by drivers
are minimal. The present invention can greatiy improve index of the images
of the vehicles to be inspected, can increase type of vehicles to be
inspected, and greatly decrease the radiation dose received by drivers.
Therefore, a quick radiation imaging inspection apparatus is used at

inspection stations of highways.

The present invention will be further explained in conjunction with

the embodiments and the accompanying.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a block diagram of a system for identifying a moving object

according to an embodiment of the present invention;



DETAILED DESCRIPTION OF THE EMBODIMENTS Structure and
operation process of a vehicle inspecting apparatus as an illustrative
embodiment of the present invention are described in detail below with
reference to Figs. 1-2. Referring to Fig. 1, a block diagram of a
system for identifying a moving object and a system for quickly inspecting
the moving object by radiation imaging according to the present invention
is shown. The system for identifying a moving object comprises: a
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specifically, referring to Figs. 2 and 3, in the system for identifying a
detrilreeipiewiti ceferenesiie higseritAvention, the passage 14 through
which the moving object to be inspected, such as those carrying the
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- freight vehicles are identified and inspected, such as the Custom, a dock;
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device; and an identifying device adapted to determine a type of the



to be inspected may be mounted on an outer wall of an accelerator
chamber 9 adjacent to the passage 9 in the embodiment. Alternatively, the
velocity detecting radar as a velocity detecting device may be replaced
with other detecting devices which obtain a velocity of a moving object by
measuring a displacement and a time of displacement of the moving
object. The control room is a center of the entire system. A control unit
disposed in the control room may be electrically connected with other
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electronic devices and to send control signals to the other electrica
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12 on both'sides of thé passage, respectively. Preferably, the both sides
are right side and left side in a transverse direction of a moving object,
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according to the present invention, a profile determining device is
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velocity detecting radar 7 for detecting a moving velocity of a moving object



Specifically, the profile determining device starts to process one set of
sampled signals received from the receiver since a time To. It can be
known from the above description that a height frip of a portion of the
moving object which is being scanned by the light beam from the emitter
at a time of sampling at the time To can be obtained directly from the one
set of sampled signals, and a width Wo of a portion of the moving object
which has been scanned at the time To (i.e., a distance that has travelled

for teairhascbeorIovay $80R dun tiacorPl i QuiEAANGER hatdasdigen
scanned at the time To is given by So = Hox Wo=0.  When the
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devices in the system to receive electrical signals of the other electronic

devices and to send control signals to the other electrical signals so as to

control their operation state.

Vertical shielding walls 4 and 11 are disposed on both sides of the
passage to prevent radiation from penetrating therethrough. Vertical
detector arms 12 are arranged outside the shielding walls 4 and 11. Optical
detecting devices 5 each comprising an emitter and a receiver are
disposed on the detector arms 12 on both sides of the passage,
respectively. Preferably, the both sides are right side and left side in a
transverse direction of a moving object, respectively. Attemativély, the both
sides may be upper side and lower side of the moving object, respectively.
A light beam emitted from the emitter passes through a slot structure, and
is formed into a parallel light beam whose projection on a plane
perpendicular to both an emitting direction thereof, and the ground surface
may have a shape of a straight line. It can be understood that the parallel
light beam should have a height higher than that of a moving object, so that
after the light beam emitted from the emitter is shielded by the moving
object, a portion of the light beam still reaches the receiver. In this case, a
height of a part of the light beam shielded by the moving object represents



Similarly, an area of a portion of the moving object that has been scanned
since a time Tn_1 when the scanning is performed at a time Tr, can be

found as follows: Sn = Hn X Wn=Hn x V x (Tn-Tn-i). In this way, n
scanned areas which can be obtained by sampling n times may be
superposed to get a profile similar to the scanned moving object. The

system for identifying a moving object according to the present invention
further comprises a storing device for storing information of partial profiles
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moving object which is scanned by the light beam from the emitter at a time

of sampling.

In the system for identifying a moving object according to the
present invention, a profile determining device is preferably disposed in the
control room. Each set of sampled signals generated by the receiver and
signals indicative of the moving velocity of the moving object which are
detected by the velocity detecting radar are transmitted to the profile
determining device. The profile determining device determines a profile of
at least one portion of the moving object based on each set of sampled
signals generated by the receiver and the signals detected by the velocity

detecting radar.

Specifically, the profile determining device starts to process one set



object passing through the passage 14 is determined. For example, the
moving object is a container lorry. Furthermore, if the specific type of
the moving object is identified, for example, if the moving object is the
container lorry, then the control unit starts a scanning imaging device 13

to emit a radiation beam to a container, thereby starting to inspect freight
carried by the container lorry. Thus, a system for inspecting a moving
object by radiation imaging according to the present invention is
afosstitpted. dfghe [sleatbéreadnang thdeeidsiagrassewertoae J gat, @an be

destri the like, then th trol unit tast th [
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chamber 9 on both sides of the %assage 14. In addition, the system
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radar. re, a Sampling ency e receiver correspon
ahtivintieldeitp gfit@n byving object. Moreover, further fast response
light curtain sensors 10 are provided on the shielding walls on both sides
of the passage ;(4V\p0ngl @ ground induction coil sensor 8 is provided under
the ground sur?ace in the passage 14 near the outlet (left side of Fig. 2).

e I B R AR e .
dheRpsspYLREDErEeWST the moving object which is being scanned from
the emitter at a time of sampling at the time T4 can be obtained directly
from a second set of sampled signals. Assuming that the object moves
uniformly at a velocity V¢ then a width W; ofa portion of the moving object
which has been scanned since the time Ty is a product of the moving
velocity V and a time difference between the time T, and the time T.

i.e., W1 =V x (T1-TQ).
Hence, an area that has been scanned since the time T is

81 =H4X W1= HyxVx (T1-T0).

Similarly, an area of a portion of the moving object that has been
scanned since a time T,.; when the scanning is performed at a time T,, can

be found as follows:

Sn = Hn X an Hn X V X (Tn'Tn-j).
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vehicles which have run out of the passage by a second counter. The

second counter may be disposed in the fast response light curtain sensors

6 and/or the ground induction coil sensor 8, or may be provided at the

control room or may be arranged separately. The scanning imaging

device may be apparatuses in any forms which inspects an object to be
inspected by radiating radiation beams such as X-rays, and y-rays,

especially conventional radiation imaging devices for inspecting
containgrstHiBa/sPANmisgd ARENgr 8% GerteN BEPEE e s AsRRIErBIPE Mpling n
emitting radiation beams to scan moving objects such as vehicles to be
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vehicle detected by the velocity measuring radar 7 under the control of the
control unit; a detectoy for recejving the radjation beams penetrating, the
mamoote TV KSR o M PE A AR B AR b e present
imerabalinntheans PRIRIERNIAGIAMSARGIed RMWRSRIYapFRIRliaFeof partial

detected by the detector; and a radiation shielding means for assuring that

RiRbigs: o tRe vHE-eBiessambarlsiptmAtiey Sirredtn heikiersadevice may
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surroundings of the equipment from being injured by the radiation beams.
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induction coil sensor, only when contacting area between a moving object
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. £ Sensers. ferring 1o Eig.. 1 ording t othe f
e et e A s e S R B R R
robjeant resaethiatecowithi sesa shifitgsin step gal Mitef thevingrkahoving
object such as a container lorry, a van truck, a passenger car, or a car into
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weloaty DT S S BoE ) IR Boject
aderetimedevicéhs phodiialdetetatini nigtdeticeradtn ihfanthatightdidhe
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with information of a moving object (for example, a container lorry) stored

previously in the storing device. As a result, specific type of the moving
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At a light beam receiving step (340), the light beams not shielded by the
moving object are received by the receiver at the other side of the
passage, and signals of the light beams are converted into electrical
signals by a plurality of the photoelectric sensors disposed in the receiver.
In this case, a height of the light beams shielded by the moving object
represents a height of the moving object, and the converted electrical
signals correspond to a height of a portion of the moving object which is

oeoEpdRsiRg sl ARmME (FadRg SR AR HMASH SF@P&Q@mFte the

Furthermare, at the light beam recelving step, a frequency at which
FB@&\%Q@WPB&@@%‘F@%@%&@M into electrical signals is adjusted

based on the moving velocity of the moving object, so that the converting

frequen@mwor@lsmﬁbasﬁ@@ﬁw%@@YIﬂfan@i@QinOéBﬁédv@/la@ntlﬂed
at a profile determining step (S50), a proflle of at least

ﬁ%%%ﬁﬁ%mwsw@&@ RtbgeaiansnioprsaeBeRanRgo!l unit

gewMieepasad MRdNMalgFE @b ieBalS QS'@W}E‘%" RAIREIR B eh B4 BB ntainer,
measured moving velocity of the moving o {gﬁ%ﬁ At an identifying step
Qo?ﬁ

(RePhetaR et dTeighe @aré@gb oﬁa@@bﬁ@we‘amgs a
@%@é‘%%‘ihﬁw ‘i’%\?ﬁ\rg H%j@fﬁr h 5 Sf?ﬁg%;{ é%ftl g fo the
ich’is store

correspondlng pOI’tIO movi ects, IOUS
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f .
MG S A SN IONE EERIRT ) coes o
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m@l@da‘tlwmmﬁb@ 8 m\bﬂﬂﬁbi@ébbbf@@%@ﬁ‘s ing. The method
comprises, for example, identifying type of a moving object by the above

method FRVAQSREEW%% system for identifying a moving object according to
the present invention further comprises, for example, an adjuster disposed
in the control unit which adjusts a frequency at which the receiver converts
the received light beam into an electrical signal', that is, an interval between
two samples based on the moving velocity of the moving object detected by
the velocity detecting radar. Therefore, a sampling frequency of the

receiver corresponds to the moving velocity of the moving object.

Moreover, further fast response light curtain sensors 10 are
provided on the shielding walls on both sides of the passage 14, and a
ground induction coil sensor 8 is provided under the ground surface in the

‘passage 14 near the outlet (left side of Fig. 2). The fast response light
curtain sensors 10 and the ground induction coil sensor 8 cooperate to

judge whether of not an inspected vehicle has left the passage and to count
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moving object, and an inspecting step (70) of determining, by the

scanning imaging device based on the identified type of the moving

object, whether or not the moving object is to be inspected with radiation

imaging. If the identified moving object is a passenger car, a car, a

pedestrian or the like, then the control unit does not start the scanning

imaging device to emit the radiation beam. If the identified moving object

is a freight vehicle such as a container lorry, then the control unit starts the

2 i ot . cadiatior
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the present invention is described below with reference to an example
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characteristic of the vehicle, and adopts a corresponding scanning
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is scanned so that no Unnecessary information is generated. For a van
BeRRIShe system adopts a strategy in which the system starts the

scanning inspection only after a cab thereof has left a ray plane and has

reached 3rpasdlianala efbEIHINR BISEBVIMES BAH KO FRIULAISAHPENALA, the

driver. For a passenger car, the system adopts a strategy in which a
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a cab Is passing through the scanning area, the system monitors an
Piseecartrisath oiththecpedsandrinyerdicdimis swhdinoiteshtinetate theor example,
&?ﬁ%‘%{%ﬂﬁﬁ@ﬁ?ﬁ WU’%R ERY eéggcgﬁgigr urhe ith§ u‘é%?&%lecgﬁss nsors
rurm out of the scafining passagé, 1 isadded to acountvalue of a sécon

roaynbes iskchfioe détaotibgrwheth@lesinithespassagairSmtongr asuthef the
count value of the first counter and the count value of the second counter

are not equal to each other, the scanning imaging device of the inspecting
equipment is ’ 13



kept at the ready state. When the two count values are equal to each
other, the scanning imaging device comes into a standby condition.
Alternatively, the first counter and the second counter can be replaced by
a receiver. That is, when a vehicle runs into the passage, the counter
adds 1, and when a vehicle runs out of the passage, 1 is subtracted from
the count value. So long as the count value of the counter is not zero, the
system is kept at a state to continue operation. When the count value is

int ition. I b
e R T TR TR M R S o OB R froune
tedhcitahfeatlsensothealyovbembodimetig inctalivgtihesopticaloving object
detecting dgvi be repl by equivalent technical feat
A0 TS ARGl SR AN EI o ST TR BB Ly o g ees 2
‘phrpielerigesyvitehe thayigraatahitirivels cogredysgenkingtetResignal of
rgglacement of these technical features with technical schemes formed by

REdREMaYRH RieGh 4R BRHEVIRS R Ary skill in the art should

fall within the scope of the present application. In addition, although
the emitteudhdtimorectyter cuetadsaatiyoty Rcd@dnaythe iptidedrisy

the right side, of th jnat direction of a vehicleinthe =
ST B aTa L AR B (LS b AL gRE ARt oo
deniserersl enighbecespieedewith eandisiapaiediqiheppeleddecddiectors,

lower side of a vehicle. In this case, one of the light emitting device and

HBARFIEEEGAREEEOISe BlaFHoTic SENRROEH ANCHAW AYRISREARR: BlfEasonic

stHwlghhaitieggindcareige light receiving device can be disposed
under the surface of the passage. Although a few embodiments of

the present.invention have, been shawn and described, it would be
appreca T ok Cide PARTEI o GBTUES AhAse RIS RiRRea!
ievdetione i ntioptslagatingflierst RsopidraaeeipnasRIthelMiRg object. The
invention, the scope of which is defined_in the claims and their )
RRfLRRMPrises a driving-in step (S10) of moving a moving object such
as a container lorry, a van truck, a passenger car, or a car into the passage
14, a velocity measuring step (S20) of measuring a moving velocity of the
moving object moving in the passage 14 by a velocity detecting device
such as the velocity detecting radar 7, and a light beam emitting step (S30)
of emitting light beams toward the moving object from one side of the
passage by the emitter. Projection of the light beams on a plane
perpendicular to both an emitting direction thereof and the ground surface

may be in a straight line shape, or a planar shape having a width.

At a light beam receiving step (S40), the light beams not shielded
by the moving object are received by the receiver at the other side of the
passage, and signals of the light beams are converted into electrical

signals by a plurality of the photoelectric sensors disposed in the receiver.
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MCSLLP CLAIMS What is claimed is: 1.A method for inspecting a moving
object by radiation imaging, comprising: a driving-in step of moving a
moving object into a passage, a velocity measuring step of measuring a
moving velocity of the moving

In this case, a height of the light beams shielded by the moving object
represents a heiéht of the moving object, and the converted electrical
s&gnals correspond to a height of a portion of the moving object whtch is
scanned by the light beams from the emitter at a time of sampling.
Furthermore, at the light beam receiving step, a frequency at which the
received light beams are converted into electrical signals is adjusted based
on the moving velocity of the moving object, so that the converting
frequency corresponds to the measured movmg velocity of the movmg

object.

Next, at a profile determining step (S50), a profile of at least one
portion of the moving object is determined by the profile determining device
based on the electrical signals generated by the receiver and the measured

moving velocity of the moving object

Atan rdentxfytng step (S60), the determmed profile of the at lease
one portion is compared by means of the identifying device with information
of respective pfofiles of corresponding portions of moving objects, which is
stored previously in the storing device in an one-by-one manner until the
determined profile of the moving object (for example, a container lorry) is
consistent with information of a moving object (for example, a container
lorry) stored previously in the storing device. As a result, specific type of the
moving object passing through the passage 14 is determined. For example,

the moving object is a container lorry.

In addition, there is provided a method for inspecting a moving
object by radiation imaging. The method comprises, for example, ,
identifying type of a moving object by the above method for identifying a

15



object, 10a light beam emitting step of emitting light beams from one side
of the passage, a light beam receiving step of receiving the light
beams not shielded by the moving object at the other side of the passage,
a profile determining step of determining a profile of at least one portion
ISof the moving object based on the received light beams and the
measured moving velocity of the moving object an identifying step of
determining type of the moving object by comparing the profile of at least

PISVRASLOBILEEN PR IRy BERRIP B HYEL AR KRS AR scanning
imaging device based on the identified type of the moving object, whether
or not the moving object is to be inspected with radiation imaging. If the
identified moving object is a passenger car, a car, a pedestrian or the like,
then the control unit does not start the scanning imaging device to emit the
radiation beam. If the identified moving object is a freight vehicle such as a
container lorry, then the control unit starts the scanning imaging device to
emit the radiation beam so as to start to inspect the moving object by the
radiation beam. Furthermore, a manner of the radiation imaging inspection
is determined by specific type of the freight vehicle. For example, if the
moving object is a container lorry, then a delay time is longer so that the
container lorry is inspected by the radiation beam after a cab thereof has
passed through a scanning area of the radiation beam, thereby protecting a |
driver thereof. If the moving object is a van truck, then the delay time is

shorter.

The method for identifying a moving object and the method for
inspecting a moving objéct by radiation imaging according to the present
invention further comprises judging whether or not a moving object such as
a vehicle has entered into the passage (S11). If it is judged that the moving
object has entered into the passage, an identifying procedure starts.

An operation process of the present invention is described below
with reference to an example identifying and inspecting a vehicle entering

into the passage.

When the number of vehicles in the passage is zero, the system is

on standby. When one vehicle 1A runs toward the passage, the ground

16



20an inspecting step of determining whether or not the moving object is to
be inspected by radiation imaging and determining a method in which the
moving object is to be inspected by the radiation imaging based on the
identified type of the moving object, wherein if the moving object is
identified as a passenger car, the moving object is not inspected or is
inspected with an allowable radiation dose; and if the moving object is
identified as a freight vehicle, inspection of the moving object is started

indercacal ol herfEiaht Meflsty hag Rpsed NiPOBH SLRAVTIIGHRERY of

radiation beam for the radiation’ imaging, thereby protecting a driver in the

cabAesldhrvshipieiniosiie re aaerianePoBLNITD drgviondbeieof
{05 MRRRIRY MReYIG QYR IBARLGRMPIN S ors 2. If a vehicle moves

into the passage, 1 is added to a count value of a first counter indicative of
number of vehicles in the passage, the velocity detecting radar 7 measureé
a running velocity of the vehicle, and the system comes into a ready state.
As the vehicle runs forward, the optical detecting device 5 measures
external profile characteristics of the vehicle in real time. The system
judges whether the passing vehicle is a container lorry, a van truck, or a
passenger car based on a notable characteristic or an external profile
characteristic of the vehicle, and adopts a corresponding scanning strategy
based on the the result of the judgement. For a container lorry, the system
adopts a strategy in which an effective length of the container is scanned
so that no unnecessary information is generated. For a van truck, the
system adopts a strategy in which the systerh starts the scanning "
inspection only after a cab thereof has left a ray plane and has reached a
position at a safe distance therefrom so as to ensure safety of a driver. For
a passenger car, the system adopts a strategy in which a scanning
inspection is not carried out, or is carried out with an allowable dose in a
case where this is permissive under laws and regulations. When a cab is
passing through the scanning area, the system monitors an operation state
of the accelerator in real time so as to assure that the accelerator cannot
emit the beams unexpectedly. When the vehicle has run out of the
scanning passage, 1 is added to a count value of a second counter
indicative of number of vehicles in the passage. So long as the count value
of the first counter and the count value of the second counter are not equal

to each other, the scanning imaging device of the inspecting equipment is
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according to claim 1, wherein at the light beam receiving step, the
received light beams are converted into electrical signals. 53.The method
for inspecting a moving object by radiation imaging according to claim 2,
wherein at the light beam receiving step, a converting frequency at which
the received light beams are converted into electrical signals is adjusted
based on the moving velocity of the moving object, so that the converting
frequency conforms with the measured moving velocity of the 10moving

RBIRCH the fed8F SRRtDOMAREINEREAINY Somoving Rhuiestdrirdpti®Rach other,

imaging as to vehicle type according to any one of the preceding claims,
thecsemnati igei aTAGNDG sl srdpetiseme s athia s eraditianep of
detecting whether or not 15the moving object has entered into the

passagea (ternatilBe MAK AL MFRRIINIR RO YIBERIass bitEadiatioBe
imaging as to vehicle type accordin?é%any one of the preceding claims,
|

(FREREREIrGLaRaGTThEN@higewfigh BemhickhpRitipEiscraRIAge the
BGHEMUHRE 1, and when a vehicle runs out of the passage, 1 is
subtracted from the count value. So long as the count value of the counter

is not zero, the system is kept at a state to continue operation. When the
count value is zero, the system comes into a standby condition.

It should be noted that in accordance with the technical solution of
the present invention, the technical features in the above embodiments
including the optical detecting device rhay be replaced by equivalent
technical features as follows. For example, appearance of a vehicle is
detected by a plurality of photoelectric switches arranged at intervals.
Genefat!y speaking, thé replaéement of these technical features with
technical schemes formed by techniques well known by a person having
ordinary skill in the art should fall within the s‘cope of the present

application.

In addition, although the emitter and the receiver are respectively
located on the left side and the right side of the passage in a transverse
direction of a vehicle in the embodiments of the present invention, it is
apparent that the light emitting device and the light receiving device can be
located on upper side and lower éide of a vehicle. In this case, one of the
light emitting device and the light receiving device can be disposed on a
frame, and the other one of the light emitting device and the light receiving

device can be disposed under the surface of the passage.
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20direction thereof has a shape of a straight line. 6. The method for
inspecting a moving object by radiation imaging according to any one of -
the preceding claims, wherein the emitted light beams are parallel beams.
25 7. The method for inspecting a moving object by radiation imaging
according to any one of the preceding claims, wherein the one side and
the other side are right side and left side in a transverse direction of the
moving object, respectively, or upper side and lower side of the moving .

object, JQrRBPEHYCREw B BSHRFAL NG BERAS UL LA YINELARISS H e been

radiation imaging,

shown and described, it would be appreciated by those skilled in the art
that changes may be made in these embodiments without departing from
the principles and spirit of the invention, the scope of which is defined in the

claims and their equivalents.
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comprising: a passage through which a moving object passes, a

velocity measuring device for measuring a moving velocity of the 5movin MCSLLP
object, a light emitting device and a light receiving device, wherein the =~ "~
light emitting device is disposed on one side of the passage for emitting
light beams toward an inside of the passage and the light receiving device
is disposed on other side of the passage for receiving the light beams not
Shid\ds by the 10moving object, a profile determining device adapted
to determine a profile of at least one portion of the moving object based on

the Iic];ht beams received by the light receiving device and the moving

V&ibRite aieeAdSing object measured by the velocity measuring device,
1. A method for inspecting a moving object by radiation imaging,
comprising:

a driving-in step of moving a moving object into a passage,

a velocity measuring step of measuring a moving velocity of the moving
object,

a light beam emitting step of emitting light beams from one side of the
passage,

a light beam receiving step of receiving the light beams not shielded by
the moving object at the other side of the passage,

a profile determining step of determining a profile of at least one portion
of the moving object based on the received light beams and the measured
moving velocity of the moving object,

an identifying step of determining type of the moving object by comparing
the profile of at least one portion with information of moving objects stored
previously, and

an inspecting step of determining whether or not the moving object is to
be inspected by radiation imaging and determining a method in which the
moving object is to be inspected by the radiation imaging based on the
identified type of the moving object, wherein

if the moving object is identified as a passenger car, the moving object is
not inspected or is inspected with an allowable radiation dose; and

if the moving object is identified as a freight vehicle, inspection of the
moving object is started after a cab of the freight vehicle has passed through a
scanning area of radiation beam for the radiation imaging, thereby protecting a

driver in the cab of the vehicle from exposure to the radiation beam.
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15an identifying device adapted to determine type of the moving object by
comparing the profile of the at least one portion with information of moving
objects stored previously, and a scanning imaging inspection device
adapted to determine whether or not the moving object is to be inspected
by radiation imaging based on the 20identified type of the moving object,

wherein if the moving object is identified as a passenger car, the ,
movingZobject i§RdTRIENSL{CH BiSBRARLPE R AUINAPRIRM AN e AslRdiGoh imaging
dReBrding to clhiieIMaMiae RbiRghis igRnBltRrRAIGINGYERIAR received light

inspection of the moving object by the scanning imaging Inspection device

ReRHH A a8 IBIBRIRS HER IiYRRARIe has passed through a

scanning area of radiation beam for the radiation imaging, thereby

protecting a dri\{]er in the calP of the vehicle from exposure to the radiation ,
beam. °- e method for inspecting a moving object by radiation imaging

according to claim 2, wherein at the light beam receiving step, a converting
frequency at which the received light beams are converted into electrical signals
is adjusted based on the moving velocity of the moving object, so that the
converting frequency conforms with the measured moving velocity of the

moving object.

4. The method for inspecting a moving object by radiation imaging as
to vehicle type according to any one of the preceding claims, wherein at the
driving-in step, the method further comprises a step of detecting whether or not

the moving object has entered into the passage.

5. The method for inspecting a moving object by radiation imaging as
to vehicle type according to any one of the preceding claims, wherein a
projection of the emitted light beams on a plane perpendicular to an emitting

direction thereof has a shape of a straight line.

6. The method for inspecting a moving object by radiation imaging
according to any one of the preceding claims, wherein the emitted light beams

are parallel beams.

7. The method for inspecting a moving object by radiation imaging
according to any one of the preceding claims, wherein the one side and the
other side are right side and left side in a transverse direction of the moving
object, respectively, or upper side and lower side of the moving object,

respectively.
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9.The system for inspecting a moving object by radiation imaging
according to claim 8, wherein the light receiving device converts the

received light beams into electrical signals. 510.The system for inspecting MCSLLP

a moving object by radiation imaging according to claim 9, further

comprising an adjuster for adjusting a converting frequency at which the

light receiving device converts the received light beams into electrical ,

signalstaseddrsiREGTbVRIg DERRAYNSF TreMRYINy DDfRE: Medasriadiasy imaging,
REHy: measuring device, so that the converting frequency 10

conforms with the measured moving velocity of the moving object. 11.

The sy&OFSRAIRSHERHAG ¥ HIVAT G BYieLliBasHSfnaging according
to any anegibelajms Sdautidgfuitpesomprisegsaing dete@inegiaresity of the

%%Q/?gg%&%%? inlet of the passage for judging whether or not a moving

a light emitting device and a light receiving device, wherein the light
emitting device is disposed on one side of the passage for emitting light beams
toward an inside of the passage and the light receiving device is disposed on
other side of the passage for receiving the light beams not shielded by the
moving object,

a profile determining device adapted to determine a profile of at least one
portion of the moving object based on the light beams received by the light
receiving device and the moving velocity of the moving object measured by the
velocity measuring device,

an identifying device adapted to determine type of the moving object by
comparing the profile of the at least one portion with information of moving
objects stored previously, and

a scanning imaging inspection device adapted to determine whether or
not the moving object is to be inspected by radiation imaging based on the
identified type of the moving object, wherein

if the moving object is identified as a passenger car, the moving object is
not inspected or is inspected with an allowable radiation dose; and

if the moving object is identified as a freight vehicle, inspection of the
moving object by the scanning imaging inspection device is started after a cab
of the freight vehicle has passed through a scanning area of radiation beam for
the radiation imaging, thereby protecting a driver in the cab of the vehicle from

exposure to the radiation beam.
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150bject has entered into the passage. 12. The system for inspecting
a moving object by radiation imaging according to any one of claims 8 to
11, wherein the one side and the other side are right side and left side in a
transverse direction of the moving object, 20respectively, or upper side
and lower side of the moving object, respectively.

9. The system for inspecting a moving object by radiation imaging
according to claim 8, wherein the light receiving device converts the received

light beams into electrical signals.

10.  The system for inspecting a moving object by radiation imaging
according to claim 9, further comprising an adjuster for adjusting a converting
frequency at which the light receiving device converts the received light beams
into electrical signals based on the moving velocity of the moving object
measured by the velocity measuring device, so that the converting frequency

conforms with the measured moving velocity of the moving object.

11.  The system for inspecting a moving object by radiation imaging
according to any one of claims 8 to 10, further comprising a first detecting
device disposed at an inlet of the passage for judging whether or not a moving

object has entered into the passage.

12.  The system for inspecting a moving object by radiation imaging
according to any one of claims 8 to 11, wherein the one side and the other side
are right side and left side in a transverse direction of the moving object,

respectively, or upper side and lower side of the moving object, respectively.
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