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scanning and inaging a target in a case
target moves in an i njovpNETERRESESPEed and an
i nconpl ete quick imaging of the target is needed.
Specifically, the present invention relates to an

qui ck i magi ng and
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Rel ated Arts An apparatus for inspecting a vehicle
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- I i magi ng and i nspecting a noving target.
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typical example of an apparatus for imaging and inspecting a moving target.

For an apparatus for inspecting a vehicle with high energy radiation, usually,
the driver and the passenger leaves the vehicle, a dragging device drags the
inspected vehicle to move in a homogeneous speed, and an accelerator
scans and images the whole vehicle at a constant frequency. The whole
process requires several minutes. The cost of the apparatus is high. The
vehicle inspection efficiency is low.

The international patent Publication No. W02005098400 discloses an
inspecting system for inspecting a object comprising: a first source for
providing a first radiation beam of specified cross-section directed in a first
direction eubstantially transverse to the direction of motion of the object; a
second source for providing a second radiation beam of specified

cross-section directed in a second direction and temporally interspersed with
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*cJ0002* the first radiation beam a plurality of

scatter detectors for detecting radiation beam

scattered fromat |east one of the first and second

radi ati on beam and for generating a radiation signal;
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direction of the radiation detector when the second portion of the moving
target is passing through the scanning zone and for closing off the radiation
when the second portion of the moving target is no longer within the scanning
zone.

The above two inspection apparatus both involve disadvantages
existing in the prior art as mentioned above. That is, they perform scanning
with a constant frequency; the inspection time is long; the cost of the

apparatus is high; and the inspection efficiency for inspection of the vehicle is

low.

SUMMARY OF THE INVENTION

The object of this invention is to overcome the defects of the above



2 existing arts by providing an apparatus and a net hod
for quick inmaging and inspecting a noving target,
which is able to quickly inspect a noving target
noving at a speed within a predeterm ned range, and
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determining the noving speed of the noving target in
betdme. passage; and a control unit for controlling the

second determ nation unit to determ ne the noving

speeld athiehe thevabuye objects of the invention, the present invention
employs the following technical solution:

The present invention provides an apparatus for quick imaging and
inspecting a moving target, comprising: a passage for the moving target
passing therethrough; a scanning and imaging device irradiating radiation
beam to the moving target passing through the passage to form a image
thereof for inspection, a first determination unit for determining whether the
moving target has entered the passage and for counting the moving target
entering the passage, a second determination unit for determining the moving
speed of the moving target in the passage; and a control unit for controlling

the second determination unit to determine the moving speed of the moving

target based on the detection signal from the first determination unit indicating



target based on the detection signal fromthe first
determnation unit indicating 3 that the noving
target has entered the passage, and for controlling
the scanning and i magi ng device to irradiate
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apparatus includes an accelerator for emtting
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sensing coil buried beneath the ground surface at the entrance of the passage,

and first quick-responsive measuring light screens disposed at two sides of

the passage used in combination with the first ground sensing coil.

The scanning and imaging device of the apparatus includes an
accelerator for emitting radiation beam for scanning the moving target passing
through the passage; a detector for receiving radiation penetrated through the
moving target; an imaging device for forming an image based on the radiation
penetrated through the moving target received by the detector; and a radiation
protection device for limiting the amount of radiation in the. periphery of the
apparatus within a permitted range. Further, the radiation protection device

includes shielding walls disposed at two sides of the passage.



apparatus within a permtted range. Further, the

radi ati on protection device includes shielding walls
di sposed at two sides of the passage. 4 The present

i nvention also provides a nmethod for quick inmaging and
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inspection while the vehicle moves in a predetermined speed without requiring

the driver and the passengers alighting from the vehicle. Therefore, the

inspection time is greatly reduced, and the vehicle throughput is increased,

thus achieving 100% inspection ratio.

The present invention employs the above technical solution, capable of
increasing the vehicle throughput above 200 container lorries each hour. In
comparison with the prior art, the present invention can greatly improve
vehicle inspection rate; the cost of apparatus is significantly reduced; and the
occupying area of the apparatus is small. Therefore, the apparatus of the

present invention can be used in situations such as various kinds of road

stations.



occupying area of the apparatus is small. Therefore,
the apparatus of the present invention can be used in
situations such as various kinds of road stations. 5
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with the acconpanying drawi ngs, in which: Figure 1 is
a schematic view of a vehicle inspection apparatus
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Figure 2 is a schematic top view of the apparatus in
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Reference will now be made in detail to the preferred embodiments of
the present invention, examples of which are illustrated in the accompanying
drawings, wherein like reference numerals refer to like elements throughout.
Now, the structure and operating process of the vehicle inspect'ion'
apparatus according to one exemplary embodiment of the present invention
will be described in detail referring to figures 1 and 2.
The vehicle quick-inspection apparatus of the present invention
comprises a passage 14 for amoving target to be inspected, which is loaded
with containers, for example, passing therethrough, an accelerator chamber 9

in which a scanning and imaging device is installed, quick-responsive

measuring light screens 2 and a ground sensing coil 3 for determining



measuring |light screens 2 and a ground sensing coil 3
for determning 6 whether a vehicle has entered the
passage, a speed neasurenent radar 7 for determ ning
t he aning speed of the vehicle, and a control room
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7 can be transmitted to the control room. The control room is provided with a
control unit, which is installed with control software and controls the speed
measurement radar 7 to determine the moving speed of the vehicle based on
the detected signal from the quick-.responsive light screens 2 and the ground
sensing coil 3 indicating that the vehicle has entered the passage, and
controls the scanning and imaging device to inspect the vehicle with a
scanning frequency corresponding to the moving speed of the vehicle based
on the determined result of the speed measurement radar 7. The scanning

frequency is made high when the determined moving speed of the vehicle is



on the determ ned result of the speed neasurenent
radar 7. The scanning frequency is nade high when the
det ermi ned novi ng speed of the vehicle is 7 fast,
whi |l e the scanning frequency is nmade | ow when the
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comprise a transmitter and a receiver installed at two sides of the passage
respectively. The control unit can quickly determine the type of a vehicle
according to some obvious feature or part of the profile of a vehicle. When the
moving target travels into an inspection area in the passage 14, the
photoelectric switches 10 are enabled, and the control unit starts the
measuring light screens 5 for operation. The transmitter of the measuring light
screens 5 emits a certain number of beams to irradiate toward the receiver,
which has corresponding number of sensors to receive the beams irradiated
from the transmitter. According to the situation that the beams are blocked off,

the information regarding the height of the profile of a vehicle can be detected.

As the vehicle travels forward, the measuring light screens 5 continuously



fromthe transmtter. According to the situation that
the beans are bl ocked off, the information regarding
the height of the profile of a vehicle can be
detected. As the vehicle travels forward, the
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radiation beam so as to control the scanning frequency of the vehicle based
on the vehicle speed detected by the speed measurement radar 7 under the
control of the control unit. The detector serves to receive the radiation
penetrated from the moving target to be inspected. The imaging device serves
to form an image based on the radiation penetrated from the inspected
moving target detected by the detector. The radiation protection device serves
to ensure that the amount of radiation in the periphery of the apparatus is
limited within a permitted range, so that the operators that may approach the

apparatus can be protected from the damage of the radiation. Further, the

radiation protection device comprises shielding walls 4, 11 disposed at two



to ensure that the amount of radiation in the
peri phery of the apparatus is limted within a
permtted range, so that the operators that nay
approach the apparatus can be protected fromthe
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vehidlé thmedpééﬁgenﬁi@ﬁhhﬂiert@f fHeevéisiarRBl MJtHPPadtagH is an
imbortant reference for the system management module to perform controlling
operation. The driver automatic recognizing and dodging module serves to
determine the vehicle position and vehicle type. This module can correctly
recognize the container lorry and the sealed truck, and the system
management module performs different control to the scanning operation
according to different vehicle type. The driver automatic recognizing and
dodging module is built therein a safe interlock program, capable of
monitoring the operation state of the accelerator while the driver is passing

through the scanning zone and ensuring the safety of the driver and the

passengers. The software watchdog module serves to avoid the system’s



according to different vehicle type. The driver
automati c recogni zing and dodging nodule is built
therein a safe interlock program capabl e of

noni toring the operation state of the accel erator
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sensors, etc. As shown in figure 3, according to
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qui ck imaging and inspecting a noving target 1s

coils 3 and 8 can also be substituted by at least one of the photoelectric
switches, the piezo-electric detectors, the ultrasonic sensors, the microwave
sensors and the pressure sensors, etc.

As shown in figure 3, according to another aspect of the present
invention, a method for quick imaging and inspecting a moving target is
provided, which comprises the following steps: starting the inspection (S1);
determining whether a moving target such as a vehicle has entered the
passage (S2); if it is determined that a moving target has entered the
passage, the scanning and imaging device is enabled to start the inspection

procedures (S3); determining the moving speed of the moving target (S4);

determining the scanning frequency for inspection of the scanning and



provi ded, which conprises the follow ng steps:
starting the inspection (Si); determ ning whether a.
novi ng target such as a vehicle has entered the
passage (S2); if it is determ ned that a noving target
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a certain period, and the inspection scanning is
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further conprises the steps of: determ ning

cohtaimereizyet@tiged i ihgpéctidheareassage and counting
the noving target |eaving the passage (S8), wherein
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passage conprises counting the noving target entering
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| eaving the passage is equal to the counting of the

lemiingghe pragsagen(S8),i whetdire detssaiping Whetherrthadinatingntarget
of the radiation beamis halted (S9). If there are
hestentereshvihegpassage comprises counting the moving target entering the
passage; when the counting of the moving target leaving the passage is
equal to the counting of the moving target entering the passage, the |
irradiation of the radiation beam is halted (S9). If there are other moving
target, the inspection proceeds; otherwise, the inspection is halted.
In detail, the operation process of the present invention is as below:
The system is in a standup state when the number of vehicles in the
passage is zero. When a vehicle 1A is moving towards the passage, the
ground sensing coil 3 is firstly enabled, and cooperates with the

quick-responsive measuring light screens 2 to determine the entering of the

vehicle and the moving direction of the vehicle. If the vehicle enters the



target, the inspection proceeds; otherw se, the
inspection is halted. In detail, the operation process
of the present invention is as below. The systemis in
a standup state when the nunber of vehicles in the
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the systemis placed 0 a ready state.
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that the vehicle is a container lorry, the radiation
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i nspection by scanning is perforned after the head
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fromthe real tinme speed neasurenent by the real tine
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the real tine speed neasurenment radar 7 will vary
megsgment hoy \the i igal dimefspeed msdsugerspetdadér ttheThe output
vehi cl e. When the cab is passing through
frequency of the real time speed measurement radar 7 will vary along with
variation of the moving speed of the vehicle. When the cab is passing through
the scanning area, the control unit monitors the operating state of the
accelerator at real time to ensure that the accelerator will not irradiate beams
by mistake. When the vehicle moves away from the scanning passage, the
count of the second counter indicating the number of the vehicles in the
passage is increased by one. The scanning and imaging device of the
inspection apparatus will remain at a scanning state as long as the count of
the second counter and the count of the first counter are not equal. When the

two are equal to each other, the scanning and imaging device is placed into a



t he scanning area, the control unit nonitors the

operating state of the accelerator at real tine to

ensure that the accelerator will not irradiate beans

by m stake. Wen the vehicle noves away fromthe
sty e passage, the count of the second counter

I ndircati ng the nunber of the vehicles in the passage
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summary, the technical solutions conposed by any
présdfttihiadHtioan which is in the general common know edge
of those skilled in the art shall fall in the scope of
the present invention. 14 What is clained is, 1. An
apparatus for quick inmaging and inspecting a noving
target, conprises: a passage for the noving target
passi ng therethrough; a scanning and i magi ng device
irradiating radiati on beamto the noving target
passi ng through the passage to form an i nage thereof
for inspection, a first determnation unit for
determ ning whether the noving target has entered the
passage and for counting the noving target entering
t he passage,



a second determ nation unit for determ ning the noving
speed of the noving target in the passage; and a
control unit for controlling the second determ nation
unit to determne the noving speed of the noving

et... d on the detection signal fromthe first

\N@é[ r%ﬁﬁgiﬁgn unit indicating that the noving target
has entered the passage, and for controlling the

scanning and imaging device to irradiate radiation

beam f e ipspection of the nmoving target with a
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Cat% seécond determination unit. 2. The apparatus
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two sides of the passage used in co tion wt
pdsshgé, anauidd comtdlig &R lscanning and imaging device to irradiate
radiation beam for the inspection of the moving target with a frequency
corresponding to the moving speed of the moving target based on the
determination result of the second determination unit.

2. The apparatus according to claim 1, further comprising a third
determination unit for determining the type of the moving target, the control
unit controlling the time at which the scanning and imaging device irradiates
radiation beam based on the determined type of the moving target.

3. The apparatus according to claim 1, further comprising a fourth
determination unit for determining whether the moving target has left the
passage and for coﬁnting the moving target leaving the passage.

4. The apparatus according to claim 3, wherein the control unit places

the apparatus into a standup state when determining the difference between



6. The apparatus according to claimb5, wherein
installation vertical posts are provided at two sides
of the passage, and the first quick-responsive
measuring light screens are disposed on the vertica
. 7. T . accor di. i el el
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passage close to the exit of the passage, and
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The apparatus according to claim1, wherein the second
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i ncludes: an accelerator for emtting radiati on beam
unfitfongrdse’t ng t he novi ng

a second ground sensing coil buried beneath the ground surface in the
passage close to the exit of the passage, and

a second quick-responsive measuring light screen disposed at two
sides of the passage used in combination with the second ground sensing
coil.

8. The apparatus according to claim 1, wherein the second
determination unit includes a speed measurement radar disposed at two sides
of the passage.

9. The apparatus according to claim 1, wherein the second
determination unit includes photoelectric switches separated by a
predetermined distance at two sides of the passage.

10. The apparatus according to claim 1, wherein the second

determination unit includes measuring light screens separated by a

predetermined distance at two sides of the passage.



target passing through the passage; a detector for
recei ving radi ati on penetrated through the noving
target; an imaging device for formng an i nage based
on the radiation penetrat ed t hrough the noving target
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periphery of the apparatus within a permitted range.

13. The apparatus according to claim 12, wherein the radiation
protection device includes shielding walls disposed at two sides of the
passage.

14. The apparatus according to claim 7, wherein the detector has a
detector arm, the second quick-responsive measuring light screen is disposed
on the detector arm.

15. The apparatus according to any.one of claims 1-15, wherein the
moving target is a vehicle.

16. A method for quick imaging and inspecting a moving target,
comprises the steps of:

determining whether the moving target has entered a passage;

determining the moving speed of the moving target entering the
passage; and

irradiating radiation beam with a frequency corresponding to the



det erm ni ng whet her the noving target has left the
passage and counting the noving target |eaving the
passage, wherein determ ning whether the noving target
has entered the passage conprises counting the noving

g B0 G080 tp AR BE FRHBRERr e

' of the noving target entering the passage,
méﬁﬁa% |t'ng the irradiation of the radiation beam
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ent ftOFnihNg tHRARFR9IGf theP moving target and controlling the time at
which radiation beam is irradiated .
18. The method according to claim 16, further comprises:
determining whether the moving target has left the passage and
counting the moving target leaving the passage,
wherein determining whether the moving target has entered the
passage comprises counting the moving target entering the passage,
comparing the counting of the moving target leaving the passage and
the counting of the moving target entering the passage, and halting the
irradiation of the radiation beam when the counting of the moving target
leaving the passage is equal to the counting of the moving target entering the

passage.



