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system both for identifying noving objects,
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radiating a cab of the vehicle, generally, after a
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preset position in a direction of an outlet of a
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different vehicles vary greatly, with this manner, it
must ds&ield efthedneeptianoi d radi ating a cab of a
vehicle having the largest cab. In this case, when a
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sypsteh both for ldentlfymg 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 quickly inspecting a vehicie by means of
radiation imaging with high energy rays, in o_rder 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 _direétion 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 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



vehi cl e cannot be inspected. Wen a container lorry is
i nspected, unnecessary information exists in an

i nspection image. This inspecting 1 nethod limts
energy and dose ratio, and as a result, some vehicle
cannot be inspected. The inspection inage is lowin

i ndex, has unnecessary information, or is inconplete
in information. Furthernore, this inspecting nethod

cannot ensure that radi ation dose received by a driver
need for a system
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SUMMARY OF THE INVENTION

In order to overcome at Ieééf one aspect of the above defects
existing in the prior art, it i is an object of the present invention to prowde a
method and a system both for |dent|fy|ng 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 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



manners to automatically inmage and inspect the
vehi cl es depending on the different types of the
vehi cl es. The types of the vehicle are automatically
identified and i nspected without the need for drivers
getting out of the 2 vehicles. And radiation dose
received by the drivers is mniml under the
conditions that the conpl eteness of the imge
information is ensured. In accordance with an aspect
Ihere j rovided. a
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In‘accordance with another aspect 'of the present invention, there is
provided a system_for identifying a moving object, comprising: é passage
thrbugh which a moving object passes; a velocity measuring device for
measuring a moving velocity of the moving object; a light emitting device
and a light receiving device, wherein the light emitting device disposed on
one side of the 'péssage 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 object; a
profile determining device_adapted to deterrﬁine 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



of the passage and the |ight receiving device di sposed
on other side of the passage for receiving the light
beans not shielded by the noving object; a profile
determ ning device-adapted to determne a profile of
at least one portion of the noving object based on
the light beans received by the |ight receiving

devi ce and the noving velocity of the noving object
nmeasured by the velocity nmeasuring device; and an
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18 RS U, sICERHCE SRk B e 3l B
thedraria @revideelda shsteng forimdpecting a moving object by radiation
imaging, com'prising: the above system for identifying the moving object,
and a scanning imaging ihspection device adapted to determine whether or
not the moving dbject. is to be inspected by radiation imaging based on the

identified type of the moving object.

The controlling of the present invention is characterized that ground
induction coils are installed at an inlet and an outlet of the passage; an
optical detecting device and a real-time velocity detecting radar are
installed at both sides of the passage adjacent to an accelerator chamber
body; and photoelectric switches are installed on both sides of the paésage
at an appropriate distance from an accelerator beam slot in a direction
towards the passage outlet. A scanning controlling logic controller
synthetically judges information such as positions of vehicles, number of
the vehicles in the passage; runnihg states of the vehicles and the like



i nduction coils are installed at an inlet and an
outl et of the passage; an optical detecting device
and a real-time velocity detecting radar are
installed at both sides of the passage adjacent to an
accel erator chanber body; and photoel ectric swtches
are installed on both sides of the passage . at an
appropriate di stance from an accel erator beamslot in
a direction towards the passage outlet. A scanning
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equi pment is subject is limted to a statutory range.
Theepligsest invantioenadoptsaalseties of sontredling methodstd asgure the

thoq to, assure the safety of the drivers. Wth the

s%ﬁe&g i%%tdeFlr?ng concept, the present invention

adopts the correspondi ng scanning controlling nmanners
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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 ra.diatioh 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;



are mnimal. The present invention can greatly inprove-
i ndex of the images of the vehicles to be inspected,
can i ncrease type of vehicles to be inspected, and
greatly decrease the radi ati on dose received by
drivers. Therefore, a quick radiation inmaging

i nspection apparatus is used at .inspection stations
of hi ghways. The present invention will be further

expl ained in conjunction with the enbodi nents and the
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EVMBCODI S Structure and operation process of a

vehicl e inspecting apparatus as an illustrative
enbodi nent of the present invention are described in

DEeTAILEDOBIOCRIPTION OFTHE EMBODIMENTS Referring to
Fig. 1, a block diagramof a systemfor identifying a
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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 passage through which a
moving object to be inspected, suc;h as those carrying container, passes; a
velocity measuring devicé for measgring a moving velocity of the moving
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 or interior of the passage and the light receiving
device is disposed on other side of the passage for receiving the light
beams passing through 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 m.ov_ing object measured by the velocity measuring

device; and an identifying device adapted to determine a type of the



for identifying a noving object conprises: a passage

t hrough which a noving object to be inspected, such

as those carrying contai ner, passes; a velocity
measuri ng device for measuring a noving velocity of

the nmoving object; a light emtting device and a

i ght receiving device, wherein the light emtting
device is disposed on one side of the passage for
enitting light beans tomard an inside or interior of
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devi Ce, dentifying device adapted to determ ne
a type of the 6 noving object by conparing the profile
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specifically, referring to Flg . 2and 3, in
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mounted on mounting posts on both sides of the passage, and the ground
induction coil sensor 3 as a first switch for a vehicle inlet is embedded
under a ground surface (adjacent to a right side of Fig. 2) at the inlet of the
passage. The Iight curtain sensors 2 and the ground induction coil sensor 3
cooperate to judge whether or not a movihg object enters into the passage
and to count vehicles which have entered into the passage by a first
~counter. The first counter may be disposed in the fast response light curtain
sensors 2 and/or the ground induction coil sensor 3, or may be provided at |

a control room or may be arranged separately.

A velocity detecting radar 7 for detecting a moving velocity of the
vehicle and a control room (not shown) are disposed in the passage. The
velocity detecting radar 7 for detecting a moving velocity of a moving object



curtain sensors 2 and a ground induction coil sensor 3
for detecting whether or not a vehicle runs into the
passage are provided at an inlet of the passage.
Preferably, the fast response light curtain sensors 2
are nounted on nounting posts on both sides of the
passage, and the ground induction coil sensor 3 as a
first switch for a vehicle inlet is enbedded under a
ground surface (adjacent to a right side of Fig. 2) at
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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. Alternativély, 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



devices and to send control signals to the other

el ectrical signals so as to control their operation
state. Vertical shielding walls 4 and 11 are di sposed
on both sides of the passage to prevent radiation
from penetrating therethrough. Vertical detector arns
12 are arranged outside the shielding walls 4 and 11.
Optical detecting devices 5 each conprising an
emtter and a receiver are disposed on the detector
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ahjeet. side and | ower side of the noving object,
respectively. A light beamemtted fromthe emtter
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moving in the passage through the slot structure. The
egehtsed of sranapled sighals correspond to a height of a portion of the
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



beans not shiel ded by the noving object is received by
the receiver in a direction perpendicular to a noving
direction of the noving object. Accordingly,
phot oel ectric sensors of a correspondi ng anount are

di sposed in the receiver ‘to convert received |ight
signals into electrical signals at a predeterm ned
frequency. Every tine the photoel ectric sensors
convert the received- light signals into the
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known fromt above description that a heigh
tlpenenmttarat attiree ofmamplingaéthe time T cants ngtamemﬁlderectly

tahs(?ecl:é se of g‘arfnrp nrc]itS|gena S. Assummg that the object moves

uniformly at a velocity V, then a width W, of a 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;.

ie., W, =V x (T1-T0).
Hence, an area that has been scanned since the time T§ is
81 = HqX W1= H1 xVx (T1-To).

| 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 Wn= Hn X V X (Tn'Tn-1).
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atinme of sanpling at the time To can be obtai ned
directly fromthe one set of sanpled signals, and a
width WO of a portion of the noving object which has
been scanned at the tine To (i.e., a distance that has
travell ed or that has be noved since the tinme To) is
0. Thus an area that has been scanned at the tinme To
is given by So=HOxW)=0. Wen the noving object is
scanned for the second tine at atinm T1, a height Hl
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sanpl e sum he o noves

oljethrm y at a velocity V, then avvldth of a
portion of the noving object which has been scanned
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et a profilé simlar To the sCanned novi ng

g'gpk a passenger car, and a car. When the entire system for
identifying a moving object is set, the information of the profiles of the
special portions of these vehicles is obtained by means of projection, and
stored in the storing device. The special portions correspond to partial
profiles qf the moving objects which are to be obtained when the moving |
objects are.ident'iﬁed. For example, both the special portions and the partial
profiles are profiles of head portions of the vehicles. In a case of a
pedestrian, a profile of the entire pedestrian is obtained. Furthermore,
information vehicles stored in the storing device can be updated at any

moment, as vehicles with new profiles are put into the market.

The identifying device compares the profile of the moving object
determined by the profile determining device with information of the
vehicles, which is stored previously in the storing device, one by one under
control of the control unit until the profile of the moving object (for example,
a container lorry) determined by the profile determining device 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 -
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The system for identifying a noving object according
to the present invention further conprises a storing
device for storing information of partial profiles of
novi ng obj ects. The information stored in the storing
device may be information of profiles of speci.al
portions of vehicles such as head portions of the
vehi cl es, or side portions of pedestrians. The
vehi cl es conprise those carrying passengers or

ei ght s i Lar.ry, . K _
8B RgssNgpTSugh i bseadnad it Hetdmined. EpEekamite. the
m@%n{g Blé]er& IsaarEbYa'té]EePtBr?ft is set, the information of

the profiles of the speclal portlons of
t hese. vehlcles Is obtained by nmeans of projection, and
st or edFUAheRBOER, df theyspredifie dyperné theparaving pbfaqtcmgdentlfed

R DR R B UhG nits Githe SoRlaihar IatR i 8hk 25hiol unit
$thfts 4 §€é‘rﬁh|hgfiﬁrag':ﬁ§ dé%%@pi ?to Eﬁhf‘a ?Q&aﬁ@ﬁ%éﬁm to 2 container,

pOI‘tIOI’]S and tial” I‘OI es are pr0|

theaeb)pstartmg:to mSpehxb fnmgmr:d:mledlby ﬁ\e:emetauierdorry Thus a
estrjian is

%ﬁ?éfsntn@a RsngttRior s aingaest b 1Al BRadaesarding to the
A HVerBiofgY 'c%?\sﬁﬁ?eﬁelflfﬂg%&‘i’t fidd WI@% s 4s

es wt es are pu Into t

pﬁsser@entcafrya ear, @pedesmarm&r @r likes thentthé eontrol bait does not
novi ng obj ect determ ned by the proflle det erm ni ng

sdlémtbé amammgwmamgu deviece to igmit theradiation \geagn. linsan

<ThAeHm e YhE N2 anlib Mo ROk 1S hEfsndil B sfRfuan of the

aﬁceﬂé@tmmbéblg%"ﬁ bbttPsidesasmthe. pasﬁ.‘sa’g‘én’miI ner lorry)
determ ned by the profile determ ning device is

consi st en Qn of novi n bj. ect

exanpl18,@ 'E%‘h’ttg‘le:wg)zs%g‘raé%?)'d%’ﬂww aphe PG I§CH %c&;{ging to
tﬁ%@{rﬁggrﬁﬂ\’/éﬁﬁon AGrtAef ESHdrise¥PRS éiacmb?éo &rPhdjuldfer 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 shieiding 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
judgé whether of not an inspected vehicle has left the passage and to count
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obj ect passing through the passage 14 is determ ned.
For exanple, the noving object is a container lorry.
Furthernore, if the. specific type of the noving
object is identified, for exanple, if the noving
object is the container lorry, then the control unit
starts a scanning inmagi ng device 13 to emt a

radi ati on beamto a container, thereby starting to
inspect freight carried by the container lorry. Thus,

VohiEERRIchhaN T Gut REtTe, PaseAde Bitaaerond caunter The
SEUBHd EYLAREr nhd 'b%edlbﬂﬁgéﬂgxg?ﬁ’e @f'r@gpSﬁgéﬁipE{e Suftain sensors

passenger car, a pedestrian

8 hadMeogroumdtmdoeﬂon@on sgnsor 8 loe nsaypbei providepanihe
~ devicce to emt the radiation beam In an enbodi nent,

GHHEreldarm A MaaBe Riranged separatelyqi sposed-on the val |
of the accel erat or chanber 9 on both. sides of the

passag?h%‘&cahﬂuﬁjg é?ﬁ@‘ déﬂ@e%ﬁ%%@é ar‘af’t?égé /AR fétms

novi ng obj ect ac the prese Invent i on

Whichhinspecispan sejectftorbecinapelctad by rad;ad:sgeaddatmobedms such

in the control unit which adjusts a frequency at which

ash¥-ayse ARy -wisy @speciallycarvestioa! ra@atlowaagm deawes for
naI that is. an_ interyval between

BSRSHAS BaoBlitER. e SandinaTiAdig Hedice SiMRER st 4R
a&e‘l—’éﬁat@'fefo?‘étrﬁﬁtl@q raéh*é oh&e4hE Yo %%*aﬁ%b'@%g’ 88Rkcts such as

Therefore, a sanpling requency of the recélver
vathiclesdormsinspected wmhicmganadjast 3 fr@‘quelmyrnf\theg'adlatlon
obj ect Mor eover

t f i,
$ it ls ol i éga%ﬁya écéﬁﬁ %ﬂgﬁ@ e essad &h the
\}éo|<fltysbf’ﬁ1% %hli:léedgf"éﬁé@g) o t groun dﬁgﬁ&{;&gt? BRder the

sensor rovi de
coimérol ph sisegenird! ueetr atdeieotdrlfet reéctaf/Mgsﬂ\éeradiatRJrg beﬁ;ms
The fast response lig curtaln sensors 10 and_t

pgnetrlingdecnspactas mcyém&bj%c c8Beaging device formmg an
image based on the radiation beams penetrating the inspected moving

object which are detected by the detector; and a radiation shielding means
for assuring that amount of the radiation beams around the equipment is
limited to an allowable range so as to protect workers who possibly
approach surroundings of the equipment from being injured by the radiation

beams.

In the above embodiment according to the present invention, the
fast response light curtain sensors 2, 10 and the ground induction coil
sensors 3, 8 for detecting whether vehicles run into or out of the passage
are described, but the presént invention is not Ii'mited thereto. For example,
only one of the light curtain sensors and the ground induction coil sensors
may be used for detecting whether vehicles have run into or out of the
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j udge whet her of not an inspected vehicle has left the
passage and to count 12 vehicles which have run out of
t he passage by a second counter. The second counter
may be di sposed in the fast response light curtain
sensors 6 and/or the ground induction coil sensor 8,
or may be provided at the control roomor nay be
arranged separately. The scanning imagi ng devi ce nay
be apparatuses in any forns which inspects an object

sassaps. IEheRYS 1ok Sdlainen el SEAIT I RTPerRh Phiefround
|hHHQf|6‘r9 c%‘é’eﬂgar fcﬁ'ﬁy/ W@P@Gﬁﬂa@ﬂné %Eé'lfé‘f\%ﬁe-@ ﬁmvu]g%robject

canni ng I mag rise an accel erator

mm/tntg theqahﬁagmw@adsthécgmuad induction objl sensos vediches a
as. vehicles to be inspected which can adj ust

a
gertajoslpgyees caméhe gaeund muoé@ar@olbsi@n&mewate gisignal of

dHERHET e Mo DAGRHER B BPNR SRIET ) reacur g

radar 7 under the control of the control unit; a

det ect Burthemmoms; dight egrtaresensbrat2,010 repnbe replaced by
penetrati ng the inspected novin

cpRveationgl RhatpelectricAgiectoss At ﬁ*aﬂwefyr Hbér’l 5{<!P s H&ﬁfﬁélon coil

et 2, 8oV I RRREeS FRrTRtRS o i tdpiegd Bstectors,

preeeslectriy déﬁawbnsn @lédmim@@en@brsafmidn@waad isginsors, b@lmonlc
around the equi prrent is limted to an all owabl e range

samsass,tmﬂapﬁewremns@ws who possibly approach
surroundi ngs of the equi pnent from being injured by

accor Aot 80 8T Euanorrlfu Y AURURT e e the presen

|d?$;i?t;or:33héﬁé s §m;g;e% mkRheddot identifydng c mwlmg iobiect. The
_ n%gtlhlod comprises 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 détecting 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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sensors 3, 8 for detecting whether vehicles run into
or out of the passage are described, but the present
invention is not limted thereto. For exanple, . only
one of the light curtain sensors and the ground

i nduction coil sensors nmay be used for detecting
whet her vehicles have run into or out of the 13
passage. It needs to be explained that according to
property of the ground induction coil sensor, only

IFHRIS 258, 25 bt B T GhhBEgs e a8 oS ooy oot
r%ﬁ?ééﬁnté SPROGH BF tE H@Jlﬁ‘ %?éecﬁ:agﬁ e tc'&ﬁy@ﬁ%ﬁrgectncal

duction corl sensor gen et ect

-digealsoornespuricetet a heigitsofta pertBJrgoatr'De miowir d ebjeut thlch is
Ilght curtaln sensors 2, 10 may_ be repl aced by

l@'wobmécffqmdh@eqramrag a fimepfsampling.,
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recered IRt Heanis bes cohFertedgatd @I@ct?nc%? RfgHAs iFadjed dased
sensors, ultrasonic sensors, and pressure Sensors.

CRether miaving uelacgy of thacmovmgr@Jeot aodhat theaxsppuerting

B T b e SRl

dyééﬂng |n step (S10) of nDV|ng a novi ng obj ect such
é a container lorry, a van truck, a passenger car, or
a car into the passage 14, a velocity measuring ste

( S20) Péqextmaégmrpﬂ@ detesmingo/atendS50)od prafile ofat |ﬁgs? one

oReh &8 br TR ikhibg ouigeei® detEfated M s Brdfiedatagmining device

bEseEQ&h fhd é@&né&l@@ﬁé‘l‘st éd&afé By Qﬁé?écel%r Sﬁﬂttgéﬁﬂ?asured

i ght beans toward Vi ng Ject rom one Si
Mngp@a&wgeobmetMVng ob;act Projection of the Ili ght
beanms on a pl ane

- ‘At an identifying step (S60), the determlned profile of the at lease
one portion is compared by means of the identifying device with information
of respective pfoﬂlés of correspbnding 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 exampie, 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
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per pendi cul ar to both an emtting direction thereof
and the ground surface may be in a straight |ine
shape, or a planar shape having a width. At a |ight
beam receiving step (S40), the |ight beans not
shiel ded by the noving.object are received by the
receiver at the other side of the passage, and
signals of the light beans are converted into
electrical signals by a plurallty of the
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Ao AL08 B St SRR g AT omi e

r&dmédrﬁbeérnaqii H@l@l@n‘t’iﬁéﬁ%o?iﬁ gl bjeBPN A FreightofdHidieSuch as a
t he novi ng object, so that the converting - frequency

aantaiess dordy, thentthe canteal rust stavhsdge\mianmmg' innagtrigedevice to

qFR8 59 radgiBR weea“r%fxst%a?fte%é’n Sninshasttheimay g abiekt by the
rBMI BRARCE UriheRiSHERANAY; bR fad FAfiklign HFieBiM fHidction

is deterecieledery apdcﬁlbetypeaﬁlﬁhedrelgmvvéIQdeeIFmrlé&amiblet i‘fethe
novi ng object. At an ldentifying step S6OI)I th
'B%Y'QBrﬁbieet isrdcpntaiper {arey, ghen @a@l,%laydnee;s% 4ngsr sathat the

€
ERFRREE fory/iSTRBR R Bk H5Blaion B e tabtnereot has
mesbdcmﬁouzjh WOt laeeh Df thd irgdiatidn sdathethereby protecting a
previously in the storing device in an one-by-one
dryeh thergef i If tlrﬂep,énovmg object isa 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
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determ ned profile of the noving object (for exanple,
a container lorry) is consistent wwth information of

a nmovi ng object (for exanple, a container lorry)
stored previously in the storing device. As a result,
specific type of the noving object passing through
the passage 14 is determ ned. For exanple, the noving
object is a container lorry. In addition, there is
provi ded a nethod for inspecting a noving object by

PRUGR0D SR TR0 % e HSHE g s e E oGt of
Setrance bPthe denicld iitddha phasaBxidHl QRLRRINg diREctish thereof
i nspecting step (70) of determ ning, by the scanning
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$ g Mehigia rinsfawaidathesoplicaldataeting device § maeasues
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S pr e AE RS JIRE YR TR P A NE! IF8 Hme
jooyeswhEthecthedpasding veHitiatis @chaamMerfidfiyNg Vi Ruck or a
manner of the radiatron i magi ng i nspection is

rRAssengenear bpssga ainotableecharacteristicedran extgrnal profile
AL b6 e B BBl S orkSs ARG g 3ning srateay
RS fle IR [esdiEof PREREEIMOYN. I & Eoneinetlon§ e system
agiopss afsttategy anliwdiicioarbeffiectivieniengtly of the eontaigeris scanned

dr V?r t hereof. If ‘the npving object | ]s: a van tru?(k,
SeHBAY PReNNACES SarwintoEMatap s gererated. For avan truck, the

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 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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The nmethod for identifying a noving object and the
nmet hod for inspecting a noving object by radiation’

i magi ng according to the present invention further
conpri ses judgi ng whether or not a noving object such
as a vehicle has entered into the passage (S11). If
it is judged that the noving object has entered into
t he passage, an identifying procedure starts. An
operation process of the present invention is

R e e eb R SRR B ot gpen otrer
HasdR alierykesnunes 06 ysuchisImIGS |,

vehicle 1A runs toward the passage, the ground 16 -
i nductAlbernativiely éne firstcounter andithe secondicayintangan be

BRBRAEL By R TR gt B BT B e SurS G Bel e
édﬂﬁ\téfaé&dé 9s Whéh‘%beﬁi‘é’[é Airis 860'¢Pthe Sasdéd‘gé 1is
vehi cl e novés into the passage, 1 is added to a count

subttracted frorhiths tcovmt vakre.iSwliarag as ¢hettountiwblre of the counter
.vehicles in the passage, the velocit

iy ek &SR he systemhisieRiAt R piaje & mﬁﬁnaéfqepgréﬁgra%@ﬂ}ae{%the
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external profile characteristics of the vehicle in
real tlt shoulthbe noied thaf imdaesordaetaavith the fedwica) solution of
vehicle is a container lorry, a va

: K, .
tha fsererl inventieRs Eﬁ?fm'?ﬁi_tfseweéﬁafté%ﬂ%@wg{%rgbeﬁmaﬁms
AT BPle BRI A 67 rpdBosa G dli,

tédtenicabiddtuds 49 foliowigefenéxample, aapedranoeroflaovelicle is
the system adopts _a strategy in,which an effective

deteried Ry atmleralidy ofphefoglsclicsivienes arranged at intervals.
Genefally speaking, the replacement of these technical features with

technical schemes formed by techniques well known by a person having
ordinary skill in t_he art should fall within the scope 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 side 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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so that no unnecessary information is generated. For a
van truck, the 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 a
position at a safe distance therefromso 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 all owabl e
dose i mher this is rnissiv und
and r iaros den RodRans o R ReBBRET InVRBER YR been
h
SEAITARG dBSEAbel I WONAY 28 SBTELRAISA LY FRREAIRN B iar
tluatedmngﬁsemtycbe meadwin theseternbedimeants w'rtlamptedepaltrt'mg from
When t he vehicl run out of the sca a
the |P§'"5tPZ%?jaf‘€ sg?r&d?fﬁhevavg@tm the SEAPRIOEY b?ﬂ%e'g defined in the
Cak of vehicles in the passage. So
C’%ﬁ‘g’ as |PE H{gpéﬂtﬁ of the first counter and the
count value of t he second counter are not equal to
each other, the scanning imagi ng device of the
I nspecting equi pnent is 17 kept at the ready state.
Wien the two count val ues are equal to each other,
t he scanni ng i magi ng device cones 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 fromthe count value. So |long as the
count value of the counter is not zero, the systemis
kept at a state to continue operation. Wen the count
value is zero, the systemcones into a standby _
condition. It should be noted that in accordance with
the technical solution of

18



the present invention, the technical features in the
above enbodi nents including the optical detecting
devi ce nmay be replaced by equival ent technica
features as follows. For exanple, appearance of a
vehicle is detected by a plurality of photoelectric
sw tches arranged at intervals. GCenerally speaking,
the repl acenent of these technical features Wth
techni cal schenmes formed by techni ques well known by a
person having ordinary skill in the art should fal
QLAMNIS the scope of the present application. In
addition, although the emtter and the receiver are

r esp¥¢hatvisiglaimedig:ed on the I eft side and the right
-side of .the passage in a transverse direction of a
vehi cl ® A metheddobidentifying amadvirg pbfesetntomprisirig:on,

it is apparent that the light emtting device and the

light receiving device can be l.ocated on, upper side
and | AAMVIndsITsiERotBRvinGE Toving biestidto Assdese
light emtting device and the light receiving device

can bes dekiityadeasufing fstepref neaukring athevingnesiedity bethe
light emitting device and the |light receiving device

reavingeokieshosed under the surface of the passage. 18
Al t hough a few enbodi nents of the present invention

have begont 6€§%ﬂﬁngﬁ§‘5'o§%ltﬁ%ﬁgﬂ Bedfms from one side of

appr eci at ed ose edn hat changes
thayassagede in these enbodi nents wi thout departing
from the principles and spirit of the invention, the
scope O0f. ich is def.ine inthe.clagrrs.ahr}cktheir
equi v o3y BCRMIRD 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, and

an identifying step of determining type of the moving object by
comparing the profile of the at least one portion with information of moving

objects stored previously.

2. The method for identifying a moving object according to claim 1,
wherein at the light beam recei_vihg step, a converting frequency at which
the received light beams are converted into electrical signals is adj_uSted
based on the moving velocity of the moVing object, so that the converting
frequency conforms with the measured moving velocity of the moving

object.
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VWhat is clainmed is: 1. A nethod for identifying a
novi ng obj ect, conprising: a driving-in step of noving
a noving object into a passage, a velocity neasuring
step of neasuring a noving velocity of the noving
object, a light beamemtting step of emtting |ight
beans fromone side of the passage, a |ight beam
receiving step of receiving the tight beanms not
shi el ded by the noving object at the other side of the
passage, a profile determning step of determning a
profile of at |east one portion of the noving object

based, onTRdenéipen fb‘?ﬁdéﬁtﬂ‘gh%’sgﬂ?\éi@pdogﬁgt gﬁ@éﬁﬂﬁ&% claim 1,

novi ng velocity of the no
witkenein fati thee digap dfardetemaiving ngtelpy pheofeddieedolightgbeams are

object by, c aring the profile of the at [east one
%{Vﬁr@ﬁﬁﬁiq ﬁ%&f'@?'ﬁ%gnﬁﬁ- of noving objects stored
previously. 2. The nmethod for identifying a noving
obj ect according to claim1, wherein at the |ight

beamir eClhieyim@theide for Rieifyiagt a naolimeyobjsst as tohvehicle type
the received |ight beans are converted into electrical

agcgrding tos chaimmush ewhersiseat He wiivingrin rajepeltbe metied further
coa e of st i Wi GOV oty PEBIEHES entered

imevthedpasitigect . 20 3. The nethod for identifying a
novi ng.obj ect according to claim1l, wherein at the
i ght beamreceiving step, the received |ight beans
4"€ 5. The method for identifying a moving object as to vehicle type
according to claim 1, wherein a projection of the emitted a light beams on a
plane perpendicular to an emitting direction thereof has a shapé of a -

straight line.

6. The method for identifying a moving object according to claim 4,

wherein the emitted light beams are parallel beams.

7. The method for identifying a moving object accord'ing to claim 1, -
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.

8. A system for identifying a moving object, comprising:

‘a passage through which a moving object passes,
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converted into electrical signals. 4. The nethod for
identifying a noving object as to vehicle type
according to claim1l1, wherein at the driving-in step,
the nethod further conprises a step of detecting

whet her or not the noving object has entered into the
passage. 5. The nethod for identifying a noving object
as to vehicle type according to claim1, wherein a
projection of the emitted a |ight beanms on a plane

per pendj cul ar n.emgtting direction thereof has.

Shape Y Sl rhdadiing iklo8Fo miaSriity 8 trafing vESeify of the
nh@'\ﬁﬂbidbjéé‘lg a nmovi ng object according to claim4,
wheréin'the emtted |light beans are parallel beans. 7.

The method for identifying a noving object according )
to cl & hight emiftieg dleyiesangdelightdecaiving Aevisen stheseinethe light
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respectively. 8. systemfor 1dentiTying a novi
devjaecis, dispaged onmther sidemobthgepassageyforviecelving the ligiot

object pass 1. a velocity neasuring device for
bﬁ@b&??ﬁﬁﬁ@?‘%@Eﬁéﬁ?é’ﬂ%\?ﬂgﬂt&?% he moving object, a
light emtting device and a |ight receiving device,
wher eighpiidfige Hb&tﬁninﬁg dévies dRIHtEE tb Uelemninecsl pporilenst at
o .

side of the passage r emtting |ight beans {oward
legstions prertion ofrthermoving objest pased g thedlightdbeamatreceived.
bggﬁg Lg\ébpg%qé%}?l\é:ggs%\h%% Y ﬁ]sqe%ﬁglpngo{/g%%itfllo??hg fmct)\rlll(remg 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 with information

of moving objects stored previously.

_ 9. The system for identifying a moving object according to claim 8,
further comprising an adjuster for adjusting a converting frequency at which
the light receiving device conlverts 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

withthe measured moving velocity of the moving object.

10. The system for identifying a moving object according to claim
8, wherein the receiver converts the received light beams into electrical
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beanms not shiel ded by the noving object, a profile

determ ning device adapted to determne a profile of

at |least one portion of the noving object based on
the light beans received. by the Iight receiving

devi ce and the noving velocity of the noving object
nmeasured by the velocity neasuring device, and an

i dentifying device adapted to deternm ne type of the
novi ng object by conparing the profile of the at

| east one portion with information of noving objects
sigoRlsd previously. 9. The systemfor identifying a

novi ng obj ect according to claim@8, further

conprising an adjuster for adjusting a converting
frequency at which the |ight receiving device

converts the received |ight beans into electrical .
si gnal $1.badée systemfarddentifying adneyingrobjret aeeensling to claim
: j ect nmeasured by.t vel oci ty measurin i

fuiRer ESRRHnine Ay Fettiding, SeYinR Shmbsd oh Bldffet o the

[ dnh@ ' ntetéd into the
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passagei m 8, wherein the receiver converts the

received |ight beans into electrical 22 signals. 11.

The system for identifying a noving object according
toclaim 7, further conprising a first detecting

OB Aottt 45 iop RS g oo 7.
whBRir '?ﬁ%jée}‘g?%'a the fh&Y §Fd'é;ﬁ"? &rigiftesibb! ¥hddeft side in a

noving O accordi ng to clal ) ereln the one )
tindwersel difestionhof tise deoving objgbt, reispectively| ef tuppeteside and

in a
lower side of the moving object, respectively.

13. A method for inspecting a moving object by radiati_on 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 other side of the passage,

a profile determining step of determining a profile of at least one
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transverse direction of the noving object,
respectively, or upper side and |ower side of the
novi ng obj ect, respectively. 13. A nethod for

i nspecting a noving object by radiation inmaging,
conprising: a driving-in step of noving a noving
object into a passage, a velocity neasuring step of
nmeasuring a noving velocity of the noving object, a
light beamemtting step of emtting Iight beans from

o ARoBimelE AIBRORsadon BB LERBL IR Ae SriPtne
rﬁ@ﬁbﬂ@@h‘kﬁﬁrﬁ? yelsyityast thedAovingtdijeppssage, a profile

determining step of "determining a profile of at |east
one 23 portion of the poving, object egased on th
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bR HoR Srhe A4S Birh Prflmatan,gf moving

dbjecterstbrdcd ppdvibslyaand east one portion with
i nformati on of noving objects stored previously, and
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I nSpec I magl n ased "o

witiehitde rmbv‘/iingdotbjrépﬁis%' b ihgpactad byltheahadiatibn itnayingavased
- for inspecting a noving object by radiation inmaging,
Foiier identifjed type of the moving object.

14. A system for inspecting a moving object by radiation imaging,
- comprising:

a passage through which a moving object passes,

a velocity measuring device for measuring a moving velocity of the

moving object,

a light emitting device and a light receiving device, wherein the light
emitting device is disposed on one side of the passage for emittihg light
beams toward an inside of the passage and the light receiving device is
disposed on the 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
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a passage through which a noving object passes, a

vel ocity neasuring device for neasuring a noving
velocity of the noving object, a light emtting
device and a |light receiving device, wherein the |ight
emtting device is disposed on one side of the passage
for emtting light beans toward an inside of the
passage and the |light receiving device is disposed on
the other side of the passage for receiving the |ight

n shie d b the moving object, a profile

”3%3%& ﬁ%&‘%@‘%@ya{a ?%“9 8'921 ermne a profile of

at | east one portion of t he novi ng obj ect based on

t he | ighiddriyingrasite adapted td¢etergiiie tﬁi@bﬂh&movmg
- device and the noving velocity of the noving o hect 24
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| east one portion with information of noving objects

st or eca peanvmingsimaging thspestionnde\dce zaiaipted to geesrmine
devi ce adapted to determ ne whether or not the moving
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