Qui ck vehi cl e check system and nmet hod adopti ng

mul ti - dose regional

Technical Field

Thepresentdisclosurerelatestoaquickvehiclec
andpatrticularlyrelatestoaquickvehiclechecks

multi-dose regional scanning.

Background Art

In the field of X-ray security check, a X-ray vehic
consists of a X-ray imaging sub-system, a scanning
operation check sub-system and an radiation securit
theX-rayimagingsub-systemisthecoreofthewho
ofaradiationsource,detectorsandadataacquisi
and the X-ray imaging sub-system is configured to g
transmittingand/or scatteringimage. Whenachecke
scanned, the radiation source generates high-energy
transmittingthecheckedgoods,andanarrayofhig
receivesX-raysandconvertsthemintooutputsigna
imagesignalsaregeneratedinreal-timebythedat
module. When the whole scanning procedure is comple
automatically generates a complete image of the che
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accelerator as the radiation source for scanimagin

is found out in the field of X-ray security check t
efficiencywillbelargelyimprovedifadrivercan

the X-ray check system instead of performing a “par
drive” procedure. However, in orderto ensure penet
quality, X-rays output by the radiation source have
rates. However, in most commercial working environm
X-ray source is used for imaging, the ray dose accu

duringsuchscanningprocesswillbeatanunaccept
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exceed 0.25 uSv. Therefore, as shown in Fig. 1, in order to guar

radiation security of the driver, it is necessary t
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awayfromthecab,soastoavoidtheout-of-limit
whichiscausedbythescatteringgeneratedduring
oftheradiationsourcewhichstartsimmediatelyaf

As for a container vehicle, there is an enough inte
and the rear containers, and thus, such a method ca
losing scanning information of the containers. Howe
checking containers in a harbor, the current vehicl
isincreasingly applied to land border vehicle chec
checkinsomeimportantplaces.Insuchapplication

to container trucks, common vans, minivans, and eve
be checked. For avan, its rear carriage is very cl
sothatif a high-dose X-ray scanning starts after

safe distance, a partofthe carriage behindthe ca
image.Forothertypesofvehicleswhichneedtobe

large buses, a part of vehicle body will have no sc
There exists a relatively high risk of supervision

check or security check.

Summary of Invention

The presentdisclosure proposes a quick vehicle che

multi-doseregionalscanningwhichcanperformsecu

carriage without damaging the driver’'s security.

Inonerespect,aquickvehiclechecksystemadopti
scanning is provided, and comprises a radiation sou
firstXraywithafirstdoseandasecond Xraywi
thefirstdoseissmallerthanthe second dose, and
forcheckingafirstpartofacheckedvehicleand
for checking a second part of the checked vehicle;
detecting a set position of the checked vehicle; a
detecting the passing distance of the checked vehic
coupled with the first sensor and the second sensor
setposition ofthe checked vehicle fromthefirst
passing distance of the checked vehicle from the se
it is determined that the set position of the check
scanningregion, the controlunitinformstheradia
first X ray; and when the passing distance ofthe ¢
the predetermineddistance, the controlunitinform

to emit the second X ray, so that the second part i
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Inanotherrespect,aquickvehiclecheckmethodwi
scanning is provided, and comprises steps of emitti
first dose when it is detected that a set position
reaches a scanning region; scanning a second part o
with a second X-ray of a second dose when the check
apredetermineddistanceandscanningofafirstpa
is completed, wherein the first dose is smaller tha
stopping X-ray scanning after the second part of th
passed through the scanning region.

Bri ef description of draw ngs

The present disclosure can be more comprehensively

combinationwith figures and following descriptions
figures, comprising:

Fig. lillustrates a chart of dose rates ina cab d
the prior art;

Fig.2aillustratesachartofdoseratesduringsc
with different doses for different regions accordin
the present disclosure;

Fig. 2billustrates a chart of dose rates during sc
different doses for different regions according to

the present disclosure;

Fig. 3a illustrates a flowchart of scanning a whole
different doses for different regions according to
present disclosure;

Fig.3billustratesaflowchartofscanningatrain
for different regions according to another embodime
disclosure; and

Fig. 3c illustrates a flowchart of scanning a whole
differentdoses for differentregions accordingto

of the present disclosure.

Descri ption of enbodi nents

thmulti-doseregional
ng afirst X ray of a
of a checked vehicle
fthe checked vehicle
ed vehicle has passed
rtofthecheckedvehicle
nthe second dose; and

e checked vehicle has

understood in

withreferencetothe

odging solution in

anningawholevehicle
g to an embodiment of

anning atrain with
another embodiment of

vehicle with

an embodiment of the

withdifferentdoses

nt of the present

vehicle with

yetanotherembodiment



To further clarify objects, technical solutions and
presentdisclosure,thetechnicalsolutionsofthe
be further described in combination with exemplary

reference to figures.

Fig.2aillustratesachartofdoseratesduringsc
with differentdoses for differentregions. Inthe
inFig.2,thecheckedvenhicleisavan.Similarto
intheembodimentillustratedin Fig. 2a, itisnec
part of the vehicle to ensure radiation security fo
itisdifferentfromthepriorartasillustratedi
of starting high-dose X-ray scanning at a safe dist
and behind the cab, the vehicle is scanned with a f
immediately behind the cab. In particular, scatteri
scanning of the vehicle with the first X-ray of low
out-of-limitX-raydoseforthedriver.Afterthev
predetermined distance, a second X-ray with high do
the remaining part of the vehicle with a second pre
Scattering resulted from the scanning with the seco
at a first distance away from the cab would not cau
dose for the driver either.

Inoneimplementation,aquickvehiclechecksystem
regional scanning according to the present disclosu
system comprises a radiation source, a first sensor
a control unit. The radiation source produces afir
and a second X ray with high dose. The first X-ray
be dual-energy rays generated from the same one rad
be respectively generated from two radiation source
coupledwiththefirstsensorandthesecondsensor
a set position of the checked vehicle and informs t
checkedvehicletothecontrolunit,andthesecond
distance of the checked vehicle and informs the con
distanceofthe checkedvehicle.Inembodiments of
the sensor can be an active sensor or a passive sen
canbe amillimeterwave sensorwhich senseswhethe
scanningregion.Thepassivesensorcanbeaninfra
or photoelectric switch. When the control unit dete
position of the checked vehicle reaches the scannin
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unit informs the radiation source to emit the first
passesthescanningregion,thatis,hastraveleda

the control unit informs the radiation source to em
soastoscantheremainingpartofthecheckedveh

the second sensor can be a speed sensor, which dete
bythe checkedvehicle based onthe detected vehicl
traveling time after the vehicle reaches the scanni
embodiment, the second sensor can be a position sen
induction coil, photoelectric switch, light curtain

the distance from the second sensor to the first se
above predetermined distance. A controller determin
vehicle has traveled the predetermined distance aft
the first sensor that the checked vehicle has passe
also informed by the position sensor that the check

the position sensor.

IntheembodimentillustratedinFig.2a,thesetp
vehicle is rear edge of the cab, and the predetermi
obtained from a specific vehicle type library, depe
type, or can be manually specified by inputting it
after manualidentification ormeasurement. In othe
position of the checked vehicle can be front edge o
arbitrary position between the front edge of the ca
carriage. Itis to be noted that, the doses of the
X-ray can be adjusted so that scattering generated
a first scanning region and scattering generated by
a second scanning region would not cause out-of-lim
driver.

Fig. 2billustrates a chart of dose rates during sc
differentdoses for differentregions. As an exampl
threesegmentsofthetrain:trainhead,firstcarr
In the embodiment, X-ray scanning is not applied to
first carriage is scanned with a first X-ray of low
carriage is scanned with a second X-ray of high dos
scatteringgeneratedbyscanningofthefirstcarri
oflowdosewouldnotcause out-of-limited X-raydo
thefirstcarriageofthetrainpassesthroughthe
X-ray of high dose is used for scanning, and scatte
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would not cause out-of-limit X-ray dose for the dri
second carriage of the train has passed through the
scanning is stopped.

SimilartotheembodimentofFig.2a,theembodimen
2bisalsoimplementedbythequickvehiclechecks
regionalscanningaccordingtothepresentdisclosu
ofacheckedvehicleisdetected, scanningofafir
X-ray of low dose is started, and after the first c
vehicle has passed, a second carriage is scanned wi
high dose. After the second carriage of the checked
X-ray scanning is stopped. Inthe presentembodimen
the checked vehicleis a hinge joint between the tr
carriage.Also,thedosesofthefirstX-rayandse
so that scattering generated by the first X-ray in
scattering generated by the second X-ray inthe sec
cause out-of-limit X-ray dose for the driver. It is
skilled in the art that dodging the respective part
limited to those described in the above embodiments
carriage carrying persons may be the cab at the tra
intermediate passenger carriage. So, the train head
passengercarriage,orthelikemaybedodgedbyme
of sensors.

Furthermore, for the van as illustrated in Fig. 2a,
distance may be 1mto 1.5m, while forthe trainas
the second predetermined distance may be set as 10m
relatively high and its carriages are relatively lo
predetermined distance(s) may be set based on senso
carriages, for example.

Fig. 3a illustrates a flowchart of scanning a whole
different doses for different regions according to
present disclosure. At step S11, afirst X-rayis e
that a set position of the checked vehicle reaches
step S12, a second X-ray is emitted after the check
a predetermined distance. The dose of the first X-r
ofthesecondx-ray. AtstepS13,aftertheentiret
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Fig.3billustratesaflowchartofscanningatrain
for different regions according to another embodime
disclosure. At step S21, a first predetermined dist
S22, speedofthe checkedvehicleis detected. Ats
whether a set position of the checked vehicle reach
AtstepS24,atimeforacab/trainheadpassingth
is calculated from the speed of the checked vehicle
distance. Atstep S25,whenthe cab/trainhead pass
aradiationsourceemitsafirstX-ray.AtstepS26
head passingthroughapresetsecond predetermined
fromthe speedofthe checkedvehicle. Atstep S27,
haspassedthroughthesecondpredetermineddistanc
region, a radiation source emits a second X-ray. At
entirety of the checked vehicle has passed the scan
emission is stopped.

Fig.3cillustratesaflowchartofregionalscannin
for a whole vehicle according to yet another embodi
disclosure. At step S31, a predetermined distance i
position sensor is provided, which is at the predet
fromthesetpositionofthecheckedvehicle.Atst
emitsafirstX-raywhenthe setpositionpassesa
S34,whenthepositionsensordetectsthatthechec
thepredetermineddistance thatis,thecheckedve
sensor, the radiation sources emits a second X-ray.
entirety of the checked vehicle has passed the scan
emission is stopped.
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present disclosures without departing from the scop
presentdisclosure. Itisapparent that such variat

all are in the protection scope claimed by the pres

withdifferentdoses
nt of the present
ance is set. At step
tep S23,itisdetected
es a scanning region.
roughthescanningregion
and the predetermined
esthescanningregion,
,atimeforthecab/train
distanceis calculated
whenthecabl/trainhead
eawayfromthescanning
step S28, when the

ning region, X-ray

gwithdifferentdoses
ment of the present
s set. Atstep S32, a
ermined distance away
epS33,aradiationsource
scanningregion.Instep
kedvehicleshastravelled
hiclepassestheposition
At step S35, whenthe

ning region, X-ray

f the present
imited. Those skilled
modifications for the
e and spirit of the
ions and modifications
ent disclosure.



Cl ai ns

1. Aquick vehicle check system adopting multi-dose

comprising:

a radiation source configured to produce a first X
doseandasecondXraywithaseconddose,wherein
thantheseconddose, andthefirstXrayisusedf
of achecked vehicle having a predetermined distanc
is used for checking a second part of the checked v

afirstsensorconfiguredtodetectasetposition

asecondsensorconfiguredtodetectthepassingdi
vehicle; and

a control unit coupled with the first sensor and th
configuredtoreceivethesetpositionofthecheck
sensor and receive the passing distance of the chec
secondsensor,andwhenitisdeterminedthatthes
vehicle reaches a scanning region, the control unit
sourcetoemitthefirstXray;andwhenthepassin
vehicle reaches the predetermined distance, the con
radiation source to emit the second X ray so as to

2. The quick vehicle check system according to Clai
secondsensorisaspeedsensorwhichdetermineswh
has passed the predetermined distance according to

elapsed time.

3.ThequickvehiclechecksystemaccordingtoClai
sensorisaposition sensor, and the distance from
second sensor is equal to the predetermined distanc

4. Thequickvehiclechecksystemaccordingtoany
the set position of the checked vehicle is rear edg
of a carriage or an arbitrary position therebetween

5.Thequickvehiclechecksystemaccordingtoany
comprising a third sensor which is configured to in

to stop scanning of the radiation source after the

regional scanning

ray with a first
thefirstdoseissmaller
orcheckingafirstpart
e andthe second Xray
ehicle;

ofthecheckedvehicle;

stanceofthechecked

e second sensor,
edvehiclefromthefirst
ked vehicle from the
etpositionofthechecked
informsthe radiation
gdistanceofthechecked
trol unit informs the

scan the second part.

m 1, wherein the
etherthecheckedvehicle

vehicle speed and the

m1l,whereinthesecond
thefirstsensortothe
e.

ofClaims1-3,wherein

eofacab, frontedge

ofClaims1-3 further
form the control unit

detection of the rear



edge of the checked vehicle.

6.Thequickvehiclechecksystemaccordingtoany
the first X-ray and/or the second X-ray is dual-ene

7.Thequickvehiclechecksystemaccordingtoany

the checked vehicle is a van or a train.

8.Thequickvehiclechecksystemaccordingtoany
scattering generated by the first X-ray in the firs
generated bythe second X-rayinthe second partdo

X-ray dose for a driver.

9. A quick vehicle check method with multi-dose reg

comprising steps of:

emitting a first X ray of a first dose whenitis

position of a checked vehicle reaches a scanning re

scanning a second part of the checked vehicle with
aseconddosewhenthe checkedvehiclehaspasseda
and scanning of afirst part of the checked vehicle

the first dose is smaller than the second dose; and

stopping X-ray scanningwhenthe secondpartofthe

passed through the scanning region.

10.ThequickvehiclecheckmethodaccordingtoCla
the checked vehicle has passed the predetermined di

according to vehicle speed and the elapsed time.

11. The quick vehicle check method according to Cla
positionsensorisemployedtodetectwhetherthec
the predetermined distance, and the distance from t

the set position is equal to the predetermined dist

12. The quick vehicle check method according to any
whereinthesetpositionofthecheckedvehicleis

edge of a carriage or an arbitrary position therebe

13. The quick vehicle check method according to any

ofClaims1-3,wherein

rgy rays.

ofClaims1-3,wherein

ofClaims1-3,wherein
t part and scattering

notcause out-of-limit

ional scanning

detected that a set

gion;

a second X-ray of
predetermineddistance
iscompleted, wherein

checkedvehiclehas

im9,whereinwhether

stance is detected

im 9, wherein a

heckedvehiclehaspassed

he position sensor to

ance.

of Claims 9-11,
rearedgeofacab,front

tween.

of Claims 9-11,



wherein the first X-ray and/or the second X-ray is

14. The quick vehicle check system according to any
wherein the checked vehicle is a van or a train.

15. The quick vehicle check system according to any
wherein scattering generated by the first X-ray in
scattering generated by the second X-ray in the sec
out-of-limit X-ray dose for a driver.
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