
System for Image Inspection of Movable Object and Dodging Method
FIELD OF THE INVENTION The present invention generally relates to a
scan imaging process for a moving 5 object, especially to a scan imaging
process when the object runs in non-uniform speed and incomplete rapid
imaging is required. More specifically, the present invention relates to a
device for imaging inspection of a movable object and a dodging method
thereof 10 BACKGROUND OF INVENTION     A device for inspecting a
vehicle using high energy rays is one of typical examples of devices for
imaging inspection of a moving object. In a device for vehicle inspection
with high energy rays, the vehicle to be inspected dragged by a dragging
device runs uniformly, and an accelerator of the device continuously emits
high energy rays with 15 constant frequency. The device has a block plate
for shielding the rays, and whether the high energy rays irradiate toward
the vehicle to be inspected or not is controlled by the block plate. When
the block plate is opened, the high energy rays emit toward the object to
be inspected, and the object is scanned, imaged and inspected finally. In
the conventional device, the cost thereof is high since the accelerator
normally 20 opens. Meanwhile, since the emission of high energy rays is
controlled by opening/closing of the mechanical block plate, the response
speed is slow, the inspection time is long and the vehicle inspecting
efficiency is low. SUMMARY OF THE INVENTION 25To overcome
defects in conventional art, an object of the invention is to provide a
device for imaging inspection or a movable object and a dodging method
thereof, which can emit beams rapidly after parts to be shielded of the
moving object are dodged, with high response speed and low
manufacture cost. 30To achieve the above objects, technical solutions are
achieved with the following technical solutions. 



A system for imaging inspection of a movable object, comprising: a first
detecting unit configured to detect whether a moving object to be
inspected moves into a passage 35  or not; a second detecting unit
configured to detect whether a part to be shielded of the moving object
passes into the passage or not and generate a passing signal after the
first detecting unit detects that the moving object to be inspected moves
into the passage; a scan imaging device configured to emit radiating
beams for inspecting the moving object to be inspected by scanning; and
a control system configured to generate a 40control signal for controlling
the scan imaging device to generate the radiating beams according to the
passing signal from the second detecting unit.     In the above system for
imaging inspection of a movable object, the scan imaging device
comprises an accelerator having: 45a microwave system configured to
generate microwave electromagnetic field; an  electron beam emitting
device configured to emit electron beams; and an accelerating device
configured to receive microwaves generated from the microwave device to
form the microwave electromagnetic field for accelerating electron beams
generated from the     electron beam emitting device and directing the
accelerated electron beams to a 5targeting in order to generate X ray
beam.     In the above system fbr imaging inspection of a movable object,
the control system starts the microwave system when the first detecting
unit detects the signal or the moving object to be inspected passing into
the passage, and generates a control signal 10for controlling the electron
beam emitting device to generate electron beam after the passing signal
is received. 



In the above system for imaging inspection of a movable object, the
electron beam emitting device comprises: an electron gun triggering
control device for generating a 15triggering synchronous signal when a
signal allowing the electron gun to be operated is enabled; a pulsing
device for generating a first high voltage pulse according to the triggering
synchronous signal generated by the electron gun triggering control
device; and an electron gun for emitting electron beams according to the
first high voltage pulse. 20 In the above system for imaging inspection of a
movable object, the control system starts the microwave system when the
first detecting unit inspects the signal or the moving object to be inspected
passing into the passage, and generates a control signal for controlling
the electron beam emitting device to generate electron beam after the
passing signal is received. 25 In the above system for imaging inspection
of a movable object, the microwave system comprises: a microwave pulse
device for generating a second high voltage pulse; and a microwave
source for receiving the second high voltage pulse and generating
microwave. 30 In the above system for imaging inspection of a movable
object, the control signal is generated after the microwave electromagnetic
field is stabilized.     In the above system for imaging inspection of a
movable object, the moving object 35may be a vehicle. Further, the part to
be shielded may be a driving cab of the vehicle. According another aspect
of the invention, a dodging method for a moving object 



being image inspected is provided, comprising; a first determining step of
judging whether the moving object moves into a passage 40or not; a
second determining step of judging whether a part to be shielded of the
moving object passes through a radiating scan area in the passage and
generate a passing signal; and a scan imaging step of generating a
control signal for controlling a scan 45imaging device to generate radiating
beams according to the passing signal, after  judging that the part to be
shielded passes through the radiating scan area, to emit radiating beam to
the passage and inspect the moving object by scanning to dodge the area
to be shielded.     In the dodging method for a moving object being image
inspected, after the first determining step, further comprising a step of
triggering a microwave device of an accelerator of the scan imaging
device for emitting the radiating beam to generate microwave when the
moving object passes into the passage and a step of triggering an
electron beam emitting device of the accelerator to emit electron beam
during the step 10of the scan inspection,    In a.n embodiment of the
invention, a system for vehicle inspection using high energy rays is
provided. And a driver does not need to get down with the inspected
vehicle running at a certain speed. After the front part of the vehicle is
dodged, the 15  system emits radiating beam with extremely rapid
responsive speed, thus shortening inspect time, and a 100% inspection
ratio is achieved and the vehicle passing ratio is enhanced. 



With the solution of the invention, the passing ratio of the vehicle can be
increased 20  to 200 container trucks per hour. Compared with
conventional art, the vehicle inspection ratio can be greatly enhanced and
the device cost can be remarkably decreased with less area to be
occupied by the device thereof. And the device thereof can be utilized at
all kinds of road ton gates. 75 BRIEF DESCRIPTION OF THE DRAWING
These and/or other aspects and advantages of the present invention will
be more readily apparent from the following detailed description of
preferred embodiments when taken together with the accompanying
drawings. 30FIG. 1 is a block diagram according to a vehicle inspecting
system of an embodiment of the invention;     FIG. 2 is a schematic view
according to a vehicle inspecting system of an embodiment of the
invention; 35 FIG. 3 is plan view of the device as shown in Fig. 1; FIG. 4 is
a schematic block view of an accelerator as shown in Fig. 1; and 40FIG. 5
is a flow chart of a dodging method of a moving object being image
inspected according to the invention.  DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS 



Reference will now be made in detail to the embodiment of the present
invention, examples of which are illustrated in the accompanying
drawings, wherein like reference numerals refer to the like elements
throughout. The embodiments are described below to explain the present
invention by referring to the figures.     As shown in the appended figures,
an embodiment with a device for rapid vehicle inspection is illustrated. The
following description would be described with reference to figures and only
for illustration purpose rather than for limitation.     FIG. 1 is a block
diagram according to a system for rapid imaging inspection of a vehicle of
an embodiment of the invention. As shown in Fig. 1, the system for rapid
imaging inspection comprises: a first detecting unit 101 configured to
detect whether a moving object 15 to be inspected moves into a passage
14 or not; a second detecting unit 201 configured to detect whether a part
16 to be shielded of the moving object 15 passes into an inspection area,
i.e. the area to be scanned using radiating beams, in the passage or not,
and generating a passing signal after the first detecting unit 101 detects
that the moving object 15 to be inspected moves into the passage; a scan
imaging device 104 for emitting radiating beams, such as X rays or rays
etc., to scan the moving object 15 to be inspected; and a control system
103 for generating a control signal for controlling the emitted radiating
beams from the scan imaging device 104 according to the passing signal
from the second detecting unit 102.     FIG. 2 is .a schematic view of a
inspecting device for a moving object to be scanned by imaging according
to an embodiment of the invention, and FIG. 3 is plan view of the device
as shown in Fig. 1. With reference to Figs. 2, 3, a passage 14 for moving
object to be inspected which is loaded with a container etc., an accelerator
cabin body 9 provided with the scan imaging device provided therein,
rapid responsive light curtain switches 2 and a ground induction coil 3 for
detecting vehicle driving into the passage, and a speed measuring radar 7
for measuring vehicle speed and a control room (not shown) are shown.
The rapid responsive light curtain switches 2 are provided on installing
posts at both sides of the passage. The ground induction coil 3 is
embedded under the ground of the passage inlet (near the right side in
Fig. 2) as a first switch at the vehicle inlet. The rapid responsive light
curtain switches 2 and the ground induction coil 3 can be used together
for determining whether the moving object to be inspected moves into the
passage 14 or not, and counting the vehicle passed therein with a
counter. The counter can be provided in the control room, and it can also
be separately provided. The speed measuring radar 7 can measure the
moving speed of the moving object to be inspected. In the embodiment of
the invention, it can be provided at an outer wall of the accelerator cabin
body 9 neighboring the passage. The control room is the center of the
whole system, the control system in the control room can be electrically
connected to other kinds of electrical apparatuses in the whole device, for
receiving the electrical signals of these electrical apparatuses and emitting
control signals to these electrical apparatuses, and  further controlling the
operation status thereof.     Rapid responsive light curtain switches 5 are
provided on the walls at both sides of the passage and an arm 12 of a
detector. Photoelectric switches 10 are provided at 5 shielding walls 4 and
11 at both sides of the passage. The photoelectric switches 10 and the
light curtain switches 5 are used for determining the type of the vehicle.
And the control unit can control the triggering conditions, such as the time
for emitting radiating beams, of the accelerator based on the determining
results. 10Specifically, in an embodiment in which photoelectric switches
10 and light curtain switches 5 are used for determining whether the
moving object 15 passes through the inspection area or not, attribute
information and profile information of a container truck, a van truck and a
passenger car etc are stored in the control unit 103. The light curtain
switch 5 is composed of a emitter and a receiver provided, such as, at
both sides of the 15 passage, and detects the height information of the
vehicle outer shape based on the blocking situation of the light beam, and
a notable attribute, such as the profile of the vehicle head, of the moving
object 15 such as a vehicle passing through the passage can be obtained.
The vehicle type can be determined by the control unit with the notable
attribute of the vehicle or the partial profile attribute of the vehicle. When
the forepart of 20 the vehicle is detected by the photoelectric switch 10, an
arriving signal is emitted to the control system 103. With the vehicle
moving, the light curtain switches 5 detect the height information of the
vehicle repeatedly and transfer the same to the control unit. The control
unit retrieves the information from the receiver of the light curtain switch 5
into vehicle profile, and compares the measured vehicle information with
that stored in 25the controller so as to discriminate the vehicle type.
The scan imaging device 104 provided in the accelerator cabin body 9
comprises an accelerator which can rapidly emit radiating beams as
shown in Fig. 4. The accelerator comprises: a microwave system 300
configured to generate microwave electromagnetic 



30 field; and an electron beam emitting device such as electron gun 307
etc. configured to emit electron beams triggered under high voltage pulse;
an accelerating device such as an accelerating tube 305 etc. con figured
to receive microwaves generated from a magnetron 4 via a microwave
transferring system to form microwave electromagnetic field, wherein the
microwave electromagnetic field accelerates the electron beam 35
generated by the electron gun 307 and directs the accelerated electron
beam at a target so as to generate X ray beams with constant dosage;
and a system synchronous generating circuit 301 for providing
synchronous pulse signal to the microwave system 300 and a radiating
beam emitting system 320. 40Further, the microwave system comprises a
microwave pulsing device, a microwave source such as a magnetron 304
etc and a microwave transfer system. The microwave pulsing device
comprises a modulator 302 and a pulse transformer 303, the modulator
303 receives the system synchronous pulse signal from the system
synchronous generating circuit 301 and generates a second pulse signal.
The pulse 45transformer 303 converts the second pulse signal to a
second high voltage pulse for  driving the magnetron 30. The magnetron
304 receives the second high voltage pulse and generates microwave
signal. The microwave transfer system 306 transfers the microwave to the
accelerating tube 305 to form microwave electromagnetic field in the
accelerating tube 305. Furthermore, the microwave system 300 further
comprises AFC (automatic frequency control) frequency-stabilizing device.
The AFC frequency-stabilizing device is configured to allow the microwave
output frequency of the microwave source to consist with the frequency of
the high voltage pulse, i.e. characteristic frequency, for driving the electron
gun 310 generated by the accelerating device. 10    Further, the electron
beam emitting device 320 may comprises an electron gun triggering
control device 308, a pulse device and an electron gun 307, with the pulse
device comprising a pulse power supply 309 and a pulse transformer 10.
The electron gun triggering control device 308 receives the synchronous
pulse signal, for example, 15 emitted from the system synchronous
generating circuit 301 in the control system 103 and enable signal
allowing the electron gun 310 to operate, the enable signal can he
enabled based on the local machine beam emitting instruction emitted
from the control system 103, for example when the control system 103
sends beam emitting instruction after it determines that the vehicle part to
be protected (such as driving cab) passes 20 through the scanning area.
Alternatively, the enable signal can be enabled according to external
beam emitting instruction sent from other external operating mechanism
based on the power stable status of the microwave generated by the
magnetron 304. Alternatively, the enable signal can be enabled when
such cases both occur. When the enable signal is enabled, the electron
gun triggering control device 308 can generate a 25 triggering
synchronous signal to activate the pulse power supply 309 to generate a
first pulse signal for the electron gun 307. The pulse transformer 310 can
convert the first pulse signal generated by the pulse power supply 309 into
a first high voltage pulse, and then the electron gun 307 is driven by the
first high voltage pulse to emitting electro beam. 30     According to the
accelerator of the invention, after the microwave system 300 starts work
by the control system 103, the magnetron 304 starts work, however, the
whole accelerator does not generate X ray beam stream. After the control
system 103 determines that the driving cab part of the vehicle passes
through the inspecting area, 



35 that is, after the magnetron 304 works for a period (normally requires
10 seconds), the system is activated by software, the AFC
frequency-stabilizing device is operated and stabilized accelerating
electric field is formed in the accelerating tube, then the control system
103 issues beam emitting instruction. The beam emitting instruction starts
the pulse power supply 309 by the electron gun triggering control device
308 immediately 40 and stable X ray pulse is generated in the
accelerating tube 305 accordingly. Therefore, in the accelerator 104 of the
invention, when the accelerator starts work, the microwave system 300
starts work immediately. However, the electron beam emitting  device
does not emit electron beam at the same time. And only when the beam
emitting instruction is received by the control system 103, the electron
beam emitting device is started to emit electron beam, and radiating beam
for scan inspection is further emitted. Thus, not only the rapid beam
emission of the accelerator is achieved, but also the part, such as the
driving cab etc., that does not need to be scanned with the radiating
beams can be dodged, and the damage to the driver due to the radiating
beam can be prevented.    The system for imaging inspection of a
movable object according to the invention further comprises a rapid
responsive light curtain switch 6 and a ground induction coil 8 embedded
under the ground of the passage at the exit direction to determine whether
the vehicle to be inspected leaves the passage or not, and the inspected
vehicle driving away from the passage 14 is counted with the counter.
The working process of the system for imaging inspection of a movable
object according to the invention would be described as follows.    The
system stands by when the vehicle number in the passage is zero. Firstly,
the ground induction coils 3 are triggered when a vehicle IA runs toward
the passage, and the driving direction of the vehicle is determined in
combination with the rapid responsive light curtain switches 2. If the
vehicle drives into the passage, the counter for counting the vehicle in the
passage increases by one. The speed measuring radar 7 measures the
vehicle speed. And the system changes into ready state, and the control
system 103 starts the microwave system 300 generating microwave, and
the generated microwave is transferred to the accelerating tube 305 with
the microwave transfer system 306 to form stable electric field in the
accelerating tube 305. The vehicle keeps driving forward, the system
records the status change of the vehicle driving in the passage.    The
photoelectric switch 10 is triggered when the vehicle drives from IA to IC
via 1B with normal speed. At this time, the vehicle inspected is determined
to be a container truck or an enclosed van track based on the state of the
light curtain switch 5, and different scan triggering conditions are adopted
with the vehicle type. If the vehicle is an enclosed van truck, the electron
gun 310 of the accelerator in the control system 300 emits electron beam
immediately after the driving cab part passes by. The electron beams are
accelerated with the electric field in the accelerating tube 305 and form
radiating beams after targeting to inspect the enclosed van truck by
scanning.     On the other hand, after the quick responsive light curtain
switch 2 detects the vehicle driving into the passage 14, if the control
system 300 determines that the container truck is passing through the
passage 14 with the above light curtain switch 5, whether the driving cab
of the vehicle passes through the inspecting area or not is detected and a
passing signal is generated, after the driving cab part of the container
truck has passed through the inspecting area, the control system 300
controls the  electron gun 310 of the accelerator emitting electron beams
immediately. The electron beams are accelerated with the electric field in
the accelerating tube 305 and form  radiating beams after shooting at a
target to inspect the container truck by scanning.    When the vehicle
drives out of the scanning passage, the vehicle counter decreases by one,
and the whole accelerator entcrs into closing state by the controller 103,
or the electron gun of the accelerator enters into closing state. The whole
system for imaging inspection of a movable object maintains ready state if
the countering number of the counter in the passage is not zero, and the
system enters into standby state if the vehicle amount in the passage is
zero.     Since the vehicle to be inspected can rapidly passes through the
passage 14, and the safety of the driver should be ensured during the
inspection of the vehicle, the accelerator is instructed with beam emitting
instruction (the electron gun enable signal is enabled) after the system
dodging the driving cab part safely, and the system requires the
accelerator generating stable pulse beam stream after 100ms when the
enable signal is received. The accelerator outputs stable pulse beam
stream after receiving 4 pulses of the electron gun enable signal (about
20ms with the system normally working at 200Hz) based on experimental
detecting data. When the accelerator system is utilized, the vehicle
inspection efficiency is enhanced. The time for inspecting a container
truck is shortened from 2-3 minutes to 10 seconds or less. In addition, the
device cost of the system is decreased accordingly.     With the above
system for imaging inspection of a movable object of the invention, the
rapid moving object can be image inspected rapidly, safely and reliably. 



According to the invention, an image inspection method for moving object
and an dodging method for a moving object being image inspected are
provided, comprising: a first determining step S10 of judging whether the
moving object such as a container truck, a van truck and a passenger car
etc. moves into a passage or not; a second determining step S12 of
judging whether an area to be shielded, such as the driving cab part, of
the moving object passes through a radiating scan area; and a scan
imaging step 314 of triggering the accelerator to emit radiating beams for
scan inspection after the area to be shielded passes through the radiating
scan area.    Further, in the first determining step, the method further
comprise: a step S11 of triggering a microwave device of an accelerator to
emitting radiating beam and generate microwave when the moving object
passes into the passage after the first determining step; and a step S13 of
triggering an electron beam emitting device of the accelerator to emit
electron beam during the step S14 of the scan inspection.    Although an
embodiment of the present invention has been shown and described, it
would be appreciated by those skilled in the art that changes may be
made in this embodiment without departing from the principles and spirit
of the invention, the  scope of which is defined in the claims and their
equivalents.  MCSLLP WHAT IS CLAIMED IS:         1. A system for
imaging inspection of a movable object, comprising:     a first detecting
unit configured to detect whether a moving object to be inspected moves
into a passage or not;     a second detecting unit configured to detect
whether a part to he shielded of the moving object passes into the
passage or not and generate a passing signal after the first detecting unit
detects that the moving object to be inspected moves into the passage;
a scan imaging device configured to emit radiating beams for inspecting
the moving object to be inspected by scanning; and 10a control system
configured to generate a control signal for controlling the scan imaging
device to generate the radiating beams according to the passing signal
from the second detecting unit. 



2. The system for imaging inspection of a movable object according to
claim 1, 15wherein the scan imaging device comprises an accelerator
having: a microwave system configured to generate microwave
electromagnetic field; an electron beam emitting device configured to emit
electron beams; and an accelerating device configured to receive
microwaves generated from the microwave device to form the microwave
electromagnetic field for accelerating electron 20beams generated from
the electron beam emitting device and directing the accelerated electron
beams to a targeting in order to generate X ray beam.     3. The system for
imaging inspection of a movable object according to claim 2, wherein the
control system starts the microwave system when the first detecting unit
25 detects the signal of the moving object to be inspected passing into the
passage, and generates a control signal for controlling the electron beam
emitting device to generate electron beam after the passing signal is
received.         4. The system for imaging inspection of a movable object
according to claim 2, 30wherein the electron beam emitting device
comprises: an electron gun triggering control device for generating a
triggering synchronous  I1ACSI.L1' signal when a signal allowing the
electron gun to be operated is enabled; 



a pulsing device for generating a first high voltage pulse according to the
triggering synchronous signal generated by the electron gun triggering
control device; and an electron gun for emitting electron beams according
to the first high voltage pulse. 5     5. The system for imaging inspection of
a movable object according to claim 2; wherein the microwave system
comprises: a microwave pulse device for generating a second high
voltage pulse; and         a microwave source for receiving the second high
voltage pulse and generating 10microwave.     6. The system for imaging
inspection of a movable object according to claim 3, wherein the control
signal is generated after the microwave electromagnetic field is stabilized.
15     7. The system for imaging inspection of a movable object according
to claim I, wherein the moving object is a vehicle.         8. The system for
imaging inspection of a movable object according to claim 7, 20wherein
the part to be shielded is a driving cab of the vehicle.   9. An dodging
method for a moving object being image inspected, comprising: a first
determining step of judging whether the moving object moves into a
passage or not; 25a second determining step of judging whether a part to
be shielded of the moving object passes through a radiating scan area in
the passage and generate a passing signal; and     a scan imaging step of
generating a control signal for controlling a scan imaging device to
generate radiating beams according to the passing signal, after judging
that the 



30part to be shielded passes through the radiating scan area, to emit
radiating beam to the passage and inspect the moving object by scanning
to dodge the area to be shielded.       10. The dodging method for a
moving object bein.g image inspected according to claim 9, wherein after
the first determining step further comprising:       a step of triggering a
microwave device of an accelerator of the scan imaging device for
emitting the radiating beam to generate microwave when the moving
object 5passes into the passage; and    a step of triggering an electron
beam emitting device of the accelerator to emit electron beam during the
step of the scan inspection.         11. The dodging method for a moving
object being image inspected according to 10claim 9, wherein the moving
object is a vehicle.     12. The dodging method for a moving object being
image inspected according to claim 9, wherein a part to be shielded is a
driving cab of the vehicle. 


