METHOD AND SYSTEM FOR FAST INSPECTING VEHICLE

TECHNICAL FIELD
[0001] The present disclosure generally relates to the technology field for fast
inspecting a vehicle based on radiation scan, and more particularly, to a method and a system

for fast inspecting a vehicle based on a device for measuring a length.

BACKGROUND

[0002] In the field of fast inspecting a vehicle based on radiation scan, the current
trend is to inspect a subject vehicle while it is traveling, since it can significantly improve the
efficiency of security inspection. However, due to the reason that radiation rays of high
energy is harmful to human body, during inspection of the subject vehicle, the cab (i.e. the
head portion of the vehicle) should be blocked from the rays, to prevent the high-energy
radiation rays from being emitted to the driver.

[0003] Presently, a most commonly used method is detecting the position of the
vehicle by a plurality of photoelectric switches or light curtains as well as ground sensor coils
installed in the inspection channel, and when the cab has passed a beam emitting region of
the radiation rays (i.e. scanning region of the radiation rays), the radiation-ray source is
controlled to emit a beam to scan the compartment behind the cab. However, errors are often
generated in determination by means of optical switches or light curtains, which imposes a

high risk to the safety of the driver.

SUMMARY
[0004] In view of the above, the present disclosure provides a system and a method

for fast inspecting a vehicle which can fast and accurately recognize a subject vehicle, and
inspect the subject vehicle safely.

[0005] Additional aspects and advantages of the present disclosure will be partly set
forth in the following description and partly become apparent from the description, or can be
learned from practice of the present disclosure.

[0006] One aspect of the present disclosure provides a method for fast inspecting a

vehicle, which is applied in a system for fast inspecting a vehicle. The method includes: when



a subject vehicle enters an inspection region, measuring a first length and a second length of
the subject vehicle; determining whether the first length is larger than or equal to a preset first
length threshold and the second length is larger than or equal to a preset second length
threshold; if the first length is larger than or equal to the first length threshold and the second
length is larger than or equal to the second length threshold, determining whether a gap
portion of the subject vehicle between a first portion and a second portion of the subject
vehicle appears in a beam emitting region formed by a beam of radiation rays emitted by the
system for fast inspecting a vehicle; and when the gap portion appears in the beam emitting
region, emitting a beam of radiation rays of a first radiation dose to the subject vehicle
according to the gap portion, wherein the subject vehicle moves with respect to the system for
fast inspecting a vehicle.
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[0007] Anoth t of the present disclosure provides a system for fast inspecting a
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vehicle, including: a radiation imaging device comprising a radiation-ray source configured
to emit a beam of radiation rays for inspecting a subject vehicle; a detector configured to
detect radiation rays transmitted through the subject vehicle and/or radiation rays scattered;
and an image processing apparatus configured to form an image according to signals of the
radiation rays detected by the detector; a length measuring device configured to measure a
first length and a second length of the subject vehicle when the subject vehicle enters an
inspection region; and a controlling device configured to determine whether the first length is
larger than or equal to a preset first length threshold and the second length is larger than or
equal to a preset second length threshold; if the first length is larger than or equal to the first
length threshold and the second length is larger than or equal to the second length threshold,
determine whether a gap portion of the subject vehicle between a first portion and a second
portion of the subject vehicle appears in a beam emitting region formed by the beam of
radiation rays; and when the gap portion appears at a finishing position of the beam emitting
region, control the radiation imaging device to emit a beam of radiation rays of a first
radiation dose to the subject vehicle according to the gap portion, wherein the subject vehicle
moves with respect to the length measuring device.

[0008] Accordingly, in the method and the system for fast inspecting a vehicle
provided by the present disclosure, lengths of portions of the subject vehicle are measured;
when the lengths meet predetermined conditions, the gap portion of the subject vehicle can be
detected. In this way, the timing for emitting a beam of radiation rays can be determined
accurately, and it can avoid risk to the safety of the driver due to errors in determination of

the head portion of the subject vehicle.



BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The above and other features and advantages of the present disclosure will
become apparent from exemplary embodiments thereof described in detail with reference to
accompanying drawings.

[0010] Fig. 1 is a side view of a subject vehicle according to an example.

[0011] Fig. 2A and Fig. 2B are schematic diagrams showing a method for fast
inspecting a vehicle in different operation states according to an exemplary embodiment.
[0012] Fig. 3 is a flowchart illustrating a method for fast inspecting a vehicle
according to an exemplary embodiment.

[0013] Fig. 4 is a schematic diagram showing a recognizable region of a laser scanner
according to an example.

[0014] Fig. 5 is a block diagram illustrating a system for fast inspecting a vehicle
according to an exemplary embodiment.

[0015] Fig. 6 is a schematic diagram showing width measurement with a laser

scanner according to an example.

DETAILED DESCRIPTION

[0016] Hereinafter, the exemplary embodiments will be described more fully with
reference to the accompanying drawings. However, the exemplary embodiments can be
implemented in various manners, and should not be understood as limited to the
embodiments set forth herein. Instead, these embodiments are provided to make the present
disclosure more thorough and complete, and to fully convey the concept of the exemplary
embodiments to those skilled in the art. Throughout the accompanying drawings, like
symbols represent like or the same structure, and thus the redundant description will be
omitted.

[0017] The features, structure and characteristics described can be combined in one or
more embodiments in any suitable way. In the following description, more specific details are
provided to enable thorough understanding of the embodiments of the present disclosure.

However, it should be appreciated by those skilled in the art that the technical solution of the



present disclosure can be practiced without one or more of the particular details or can be
practiced with other methods, components, and so on. In some cases, known structure or
operation will not be illustrated in detail to avoid obscuration of the present disclosure.

[0018] Fig. 1 is a side view of a subject vehicle according to an example. As shown in
Fig. 1, a subject vehicle 10, for example, a van with a compartment or a truck with a
container, includes a first portion P1 (such as a cab, i.e. a head portion) a second portion P2
(such as a compartment portion), and a gap portion G between the first portion P1 and the
second portion P2. For a truck with a container, generally, the gap portion G has a length of
about 1 meter. For a van with a compartment, the gap portion G has a length between about
several centimeters to dozens of centimeters.

[0019] In the method for fast inspecting a vehicle according to the present disclosure,
the subject vehicle can move with respect to the system for fast inspecting the vehicle. In an
embodiment, the subject vehicle can travel through a stationary system for fast inspecting the
vehicle, or in another embodiment, the subject vehicle can be stationary and the system for
fast inspecting the vehicle inspects the vehicle while the system is moving.

[0020] Generally, the method for fast inspecting a vehicle of the present disclosure
will be described below with an example in which the subject vehicle travels through a
stationary system for fast inspecting a vehicle.

[0021] Fig. 2A and Fig. 2B are schematic diagrams showing a method for fast
inspecting a vehicle in different operation states according to an exemplary embodiment. Fig.
3 is a flowchart illustrating a method for fast inspecting a vehicle according to an exemplary
embodiment. With reference to Figs. 2A, 2B and 3 together, the method 30 includes the
following steps.

[0022] At step S310, when it is detected that the subject vehicle 10 enters a
predetermined inspection region, a first length and a second length of the subject vehicle 10
are respectively measured.

[0023] For example, a system 20 for fast inspecting a vehicle includes a device for
measuring a length. The device for measuring a length includes for example, a laser scanner
or a 3D imaging camera and the like. The system 20 for fast inspecting a vehicle measures

the subject vehicle 10 entering a predetermined inspection region by utilizing the device for



measuring a length. The predetermined inspection region can be a recognizable region of the
device for measuring a length, for example. For example, the device for measuring a length is
a laser scanner, and Fig. 4 is a schematic diagram showing a recognizable region of a laser
scanner 210. As shown in Fig. 4, the laser scanner 210 can be disposed above a side of an
inspection channel, in order to measure a width of the subject vehicle 10 in addition to a
height and a length of the subject vehicle 10. Generally, the laser scanner 210 scans the
subject vehicle 10 with laser at a preset scanning frequency, for example 100Hz (i.e. 100
times of scanning per second). The laser scanner 210, at a time, emits a laser beam including
a plurality of laser rays in different angles, and the plurality of laser rays form a plane which
covers a range with a starting point A. The starting point A marks the beginning of the
recognizable region of the laser scanner 210. The inspection region is also the recognizable
region of the laser scanner 210. Alternatively, the laser scanner 210 can also be disposed on
the top of the inspection channel.

[0024] The laser scanner as the device for measuring a length is easy to be installed
and has a low cost. In practical application, there is no need to strictly follow the inclined
angle of a sensor required by the installation rules. The inclined installation angle will not
affect the desired accuracy and algorithm. In addition, the laser scanner has a wide detection
range, and can continuously monitor a range with a length of 80 meters or even longer.

[0025] In another embodiment, the above device for measuring a length can also be a
3D imaging camera. In this case, a three-dimension image can be captured by the 3D imaging
camera, in order to measure a length of the subject vehicle and other measurements.

[0026] In an embodiment, whether the subject vehicle 10 has entered the
predetermined inspection region can be detected by a photoelectric switch, a light curtain, a
laser sensor, a radar sensor or a laser scanner. If a laser scanner is used for such detection, the
above laser scanner 210 for measuring the length of the subject vehicle can be used for this
purpose, or an additional laser scanner can be installed to perform the detection.

[0027] Still referring to Fig. 2A, the subject vehicle 10 as a whole has entered the
inspection region, that is, the whole part of the subject vehicle 10 has entered recognizable
range of the laser scanner. The laser scanner 210 can continuously scan the subject vehicle 10

with laser at a predetermined scanning frequency. A two-dimension image of the subject



vehicle 10 can be formed according to data acquired and returned by scanning the subject
vehicle 10 with a laser beam emitted from the laser scanner 210. According to the
two-dimension image of the subject vehicle 10, the first portion P1, the second portion P2
and the gap portion G of the subject vehicle 10 can be respectively recognized, and a length
of each of the portions can be measured.

[0028] In some embodiments, as shown in Fig. 1, said first length is a length L1 of
the first portion P1 of the subject vehicle 10, and said second length is a total length L2 of the
subject vehicle 10, i.e. a total length of the first portion P1, the second portion P2 and the gap
portion G of the subject vehicle 10.

[0029] In some embodiments, said first length is a length of the first portion P1 of the
subject vehicle 10, and said second length can also be a length of the second portion P2 of the
subject vehicle 10.

[0030] In some embodiments, the system 20 for fast inspecting a vehicle can also
utilize a laser scanner to measure a width of the subject vehicle 10. In this case, when said
device for measuring a length is a lascr scanncr, the lascr scanner for measuring a width can
be the same laser scanner as said laser scanner for measuring a length, or can be another laser
scanner. For example, as shown by the laser scanner 210 which is configured for measuring
both width and length in Fig. 4, when the laser scanner for measuring a width and the laser
scanner for measuring a length are the same laser scanner 210, the laser scanner 210 can be
disposed over a side (or on a side wall) of the inspection channel, in order to measure both of
the length and the width of the subject vehicle 10.

[0031] Fig. 6 is a schematic diagram showing the laser scanner 210 measuring the
width W of the subject vehicle 10. As shown in Fig. 6, the laser scanner 210 can calculate the
width W of the subject vehicle 10 according to a length al of a laser ray Al, a length a2 of a
laser ray A2 and an angle B between the laser ray Al and the laser ray A2. In addition, the
measurement of the width can be a result of one measurement, or can be a fitted result (for
example, an average) of combination of several measurements, and the present disclosure is
not limited thereto.

[0032] At step S320, it is determined whether the first length is larger than or equal to

a preset first length threshold and the second length is larger than or equal to a preset second



length threshold, if the first length is larger than or equal to the first length threshold and the
second length is larger than or equal to the second length threshold, the process of the method
is turned to perform step S330, otherwise, the process of the method is ended.

[0033] By determining whether the first length and the second length exceed the
preset thresholds, a vehicle with a gap portion G can be fast recognized. For example, the
first length P1 is the length L1, and the second length is a total length L2. The length L1 of
P1 is generally between 1.3 meters and 5.2 meters, and the total length L2 is generally
between 5.4 meters and 18 meters. Therefore, the first length threshold can be set between 1.
5 meters and 2.7 meters, and the second length threshold can be set between 6 meters and 10
meters. It should be noted that, these thresholds are merely for example, and the present
disclosure is not limited thereto. The thresholds can be set according to practical requirements
in application.

[0034] In some embodiments, before step S320, the method also includes: it is
determined whether the width of the subject vehicle 10 is larger than a preset width threshold.
If the width of the subject vehicle 10 is larger than the preset width threshold, the process of
the method is turned to perform step S330; otherwise, the process of the method is ended.
[0035] In some embodiments, at step S320, in addition to determining whether the
first length is larger than or equal to a preset first length threshold and the second length is
larger than or equal to the second length threshold, it is also determined whether the width of
the subject vehicle 10 is larger than a preset width threshold. If the first length is larger than
or equal to the first length threshold and the second length is larger than or equal to the
second length threshold, and the width of the subject vehicle 10 is larger than the width
threshold, the process of the method is turned to perform step S330; otherwise, the process of
the method is ended.

[0036] Generally, the width of the subject vehicle is between 1.5 meters and 3 meters.
Therefore, the width threshold can be selected as between 1 meter and 1.5 meters. The
present disclosure is not limited thereto.

[0037] By determining the width of the subject vehicle 10, it can effectively
recognize whether an undesired moving object has entered the inspection channel, so as to

prevent inspection radiation rays from emitting to such undesired moving object.



[0038] At step S330, it is determined whether the gap portion G of the subject vehicle
10 appears a beam emitting region of a radiation imaging device 220 in the system 20 for fast
inspecting a vehicle.

[0039] As shown in Fig. 2B, the region S for emitting a beam of the radiation imaging
device 220 is formed by a beam of radiation rays emitted by a radiation-ray source in the
radiation imaging device 220. When seen from the traveling direction of the subject vehicle
10, the region S for emitting a beam includes a starting position X1 and a finishing position
X2. In order for the subject vehicle 10 to receive a beam of radiation rays to be scanned, the
subject vehicle 10 enters the region S for emitting a beam from the starting position X1 and
exits the region S for emitting a beam at the finishing position X2.

[0040] At step S340, when the gap portion G appears in the beam emitting region, a
beam of radiation rays of a first radiation dose is emitted toward the subject vehicle 10.

[0041] Still referring to Fig. 2B, the first portion P1 of the subject vehicle 10 has
passed the finishing position X2 of the region S for emitting a beam, and a front edge of the
gap portion G appears at the finishing position X2 of the region S for emitting a beam of the
radiation imaging device 220. At this time, a controlling device (not shown in the figure) in
the system 20 for fast inspecting a vehicle is configured to control the radiation imaging
device 220 to emit a beam of radiation rays of the first radiation dose toward the subject
vehicle 10.

[0042] In some embodiments, the method also includes emitting a beam of radiation
rays of a second radiation dose toward the first portion P1 of the subject vehicle 10. The
second radiation dose is a radiation dose which is safe for a human body. It should be noted
that the specific value of the second radiation dose is not limited in the present disclosure,
and in application, it can be determined depending on criteria of various countries and
districts. The first radiation dose is higher than the second radiation dose.

[0043] In some embodiments, at the time when the front edge of the gap portion G
appears at the finishing position X2 of the region S for emitting a beam of the radiation
imaging device 220, the controlling device is configured to control the radiation imaging
device 220 to emit a beam of radiation rays of the first radiation dose toward the subject

vehicle 10.



[0044] In some embodiments, in order to better safeguard the driver, the controlling
device can also be configured to control the radiation imaging device 220 to emit a beam of
radiation rays of the first radiation dose toward the subject vehicle 10 at a predetermined time
after the front edge of the gap portion G appears at the finishing position X2 of the region S
for emitting a beam of the radiation imaging device 220.

[0045] The predetermined time can be determined according to a predetermined
distance and a relative moving speed of the subject vehicle 10 with respect to the system 20
for fast inspecting a vehicle. The predetermined distance can be set depending on specific
implementation, for example. The relative moving speed of the subject vehicle 10 with
respect to the system 20 for fast inspecting a vehicle can be measured by a speed radar for
example, or can be measured by the same laser scanner 210.

[0046] To determine the time when the front edge of the gap portion G appears at the
finishing position X2 of the region S for emitting a beam, it can be determined whether the
front edge of the gap portion G has reached the finishing position X2 according to a change
in depth from the first portion P1 (i.e. the head portion) and the gap portion G. For example,
when the first portion P1 has not passed the finishing position X2, the rays at the finishing
position X2 will be emitted on the first portion P1, and a distance value acquired and returned
will be relatively small. When the first portion P1 has passed the finishing position X2, the
rays at the finishing position X2 will be emitted on the gap portion G, and a distance value
acquired and returned will be relatively large. Based on this, it can be determined whether the
front edge of the gap portion G has reached the finishing position X2. For example, it can be
determined based on a difference value between the two distance values returned. That is, if
the distance values change from a relatively small value to a relatively large value, and an
absolute value of the difference value is larger than a preset first threshold, it can be
determined that the front edge of the gap portion has passed the finishing position X2. The
first threshold can be set depending on requirements of practical application, and the present
disclosure is not limited thereto.

[0047] In some embodiments, the controlling device can be configured to control the
radiation imaging device 220 to emit a beam of radiation rays toward the subject vehicle 10 at

a time when a rear edge of the gap portion G passes the finishing position X2 of the region S



for emitting a beam of the radiation imaging device 220.

[0048] To determine the time when the rear edge of the gap portion G passes the
finishing position X2 of the region S for emitting a beam of the radiation imaging device 220,
it can be determined whether the rear edge of the gap portion has passed the finishing
position X2 according to a change in depth from the gap portion G and the second portion P2
(i.e. the compartment portion). For example, when the gap portion G has not passed the
finishing position X2, the rays at the finishing position X2 will be emitted on the gap portion
G, and a distance value acquired and returned will be relatively large. When the gap portion G
has passed the finishing position X2, the rays at the finishing position X2 will be emitted on
the second portion P2, and a distance value acquired and returned will be relatively small.
Based on this, it can be determined whether the rear edge of the gap portion G has passed the
finishing position X2. For example, it can be determined based on a difference value between
the two distance values returned. That is, if the distance values change from a relatively large
value to a relatively small value, and an absolute value of the difference value is larger than a
preset second threshold, it can be determined that the rear portion of thc gap portion has
passed the finishing position X2. The second threshold can be set depending on requirements
of practical application, and the present disclosure is not limited thereto.

[0049] Accordingly, in the method for fast inspecting a vehicle provided by the
present disclosure, lengths of portions of the subject vehicle are measured; when the lengths
meet predetermined conditions, the gap portion of the subject vehicle can be detected. In this
way, the timing for emitting a beam of radiation rays can be determined accurately, and it can
avoid risk to the safety of the driver due to errors in determination of the head portion of the
subject vehicle.

[0050] In addition, in the method for fast inspecting a vehicle provided by the present
disclosure, the width of the subject vehicle can also be measure. In this way, it can recognize
object to be inspected in the inspection channel. An object other than a vehicle can be
effectively recognized and excluded according to the width. Therefore, it can reduce a
probability of mistakes in determination and it can improve the safety level.

[0051] Fig. 5 is a block diagram illustrating a system for fast inspecting a vehicle

according to an exemplary embodiment. As shown in Fig. 5, the system 20 for fast inspecting
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a vehicle includes a length measuring device 240, a radiation imaging device 220 and a
controlling device 230.

[0052] The radiation imaging device 220 includes a radiation-ray source 2210, a
detector 2220 and an image processing apparatus 2230. The radiation-ray source 2210 is
configured to emit a beam of radiation rays to a subject vehicle passing through the
inspection channel. The beam of radiation rays can be all kinds of rays which can image an
object by means of radiation, such as X rays, Y rays, neutrons and the like, and the present
disclosure is not limited thereto. The radiation-ray source 2210 can include for example an
X-ray machine, an accelerator, a neutron generator and the like. The radiation-ray source
2210 can emit a beam of radiation rays under control of the controlling device 230, for
example, by receiving a controlling signal of the controlling device 230. The radiation-ray
source 2210 can emit or stop emitting a beam of radiation rays by opening or closing a
mechanical shutter. The detector 2220 is configured to detect radiation rays transmitted
through the subject vehicle and/or radiation rays scattered. The image processing apparatus
2230 is configured to form an image according to signals of the radiation rays detected by the
detector 2220, to inspect the internal part of the subject vehicle.

[0053] The length measuring device 240 is configured to measure the first length and
the second length of the subject vehicle when the subject vehicle enters the inspection region.
The inspection region has been described in the above, which will not be repeated herein. The
length measuring device 240 can include, for example, a laser scanner or a 3D imaging
camera and the like. When the length measuring device 240 is the laser scanner 210 as shown
in Figs. 2A and 2B, the length measuring device 210 can be disposed at above a side of an
inspection channel, or can also be disposed on the top of the inspection channel, as shown in
Fig. 4. In an optional embodiment, a distance between the laser scanner 210 and a central
position M of the beam emitting region which is formed by the beam of radiation rays
emitted by the radiation imaging device 220 is smaller than or equal to 1 meter. The
measurement of lengths by the laser scanner 210 has been described in the above, which will
not be repeated herein.

[0054] The laser scanner as the device for measuring a length is easy to be installed

and has a low cost. In practical application, there is no need to strictly follow the inclined
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angle of a sensor required by the installation rules. The inclined installation angle will not
affect the desired accuracy and algorithm. In addition, the laser scanner has a wide detection
range, and can continuously monitor a range with a length of 80 meters or even longer.

[0055] A 3D imaging camera can also be used for measuring a length. In this case, a
three-dimension image can be firstly captured by the 3D imaging camera, and then lengths
can be measured according to the captured three dimensional image.

[0056] In addition, the system 20 for fast inspecting a vehicle can also include a
photoelectric switch, a light curtain, a laser sensor, a radar sensor or the like, for detecting
whether the subject vehicle has enters the inspection region. In some embodiments, as shown
in Fig. 1, said first length is a length L1 of the first portion P1 of the subject vehicle 10, and
said second length is a total length L2 of the subject vehicle 10, i.e. a total length of the first
portion P1, the second portion P2 and the gap portion G of the subject vehicle 10.

[0057] In some embodiments, said first length is a length of the first portion P1 of the
subject vehicle 10, and said second length can also be a length of the second portion P2 of the
subject vehicle 10.

[0058] The controlling device 230 is configured to determine whether the first length
is larger than or equal to a preset first length threshold and the second length is larger than or
equal to the second length threshold, and if the first length is larger than or equal to the first
length threshold and the second length is larger than or equal to the second length threshold,
it can be determined whether the gap portion G of the subject vehicle appears in the beam
emitting region of the radiation imaging device 220. When the gap portion G appears in the
beam emitting region, a beam of radiation rays can be emitted toward the subject vehicle
based on the gap portion G. The first length threshold and the second length threshold have
been described in the above, which will not be repeated herein.

[0059] The controlling device 230 can fast recognize a vehicle with a gap portion G
by determining whether the first length and the second length exceed the preset thresholds.
[0060] In some embodiments, the system 20 for fast inspecting a vehicle can also
include a laser scanner configured to measure a width of the subject vehicle 10 when the
subject vehicle 10 enters the predetermined inspection region. When the length measuring

device 240 is also a laser scanner, the laser scanner for measuring a width of the subject
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vehicle 10 can be the same laser scanner as said laser scanner for measuring a length, or can
be another laser scanner. For example, as shown by the laser scanner 210 which is configured
for measuring both width and length in Fig. 4, when the laser scanner for measuring a width
and the laser scanner for measuring a length are the same laser scanner 210, the laser scanner
210 can be disposed over a side (or on a side wall) of the inspection channel, in order to
measure both of the length and the width of the subject vehicle 10. The measurement of the
width of the subject vehicle 10 by the laser scanner 210 when the subject vehicle 10 enters
the predetermined inspection channel has been described in the above, which will not be
repeated herein.

[0061] In some embodiments, the controlling device 230 is configured to, before it is
determined whether the first length is larger than or equal to a preset first length threshold
and the second length is larger than or equal to a preset second length threshold, it is
determined whether the width of the subject vehicle 10 is larger than a preset width threshold.
If the width of the subject vehicle 10 is larger than the width threshold, the length measuring
device 240 is instructed to measure said first length and the second length and it is
determined whether the first length is larger than or equal to a preset first length threshold
and the second length is larger than or equal to a preset second length threshold. The width
threshold has been described in the above, which will not be repeated herein.

[0062] In some embodiments, the controlling device 230 is configured to, in addition
to determining whether the first length is larger than or equal to a preset first length threshold
and the second length is larger than or equal to the second length threshold, it is also
determined whether the width of the subject vehicle 10 is larger than a preset width threshold.
If the first length is larger than or equal to the first length threshold and the second length is
larger than or equal to the second length threshold, and the width of the subject vehicle 10 is
larger than the width threshold, it is determined whether the gap portion G of the subject
vehicle appears in the beam emitting region of the radiation imaging device 220. The width
threshold has been described in the above, which will not be repeated herein.

[0063] In the example below, the length measuring device 240 is still the laser
scanner 210 as shown in Fig. 4. Still referring to Fig. 2B, the region S for emitting a beam is

formed by a beam of radiation rays emitted. When seen from the traveling direction of the
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subject vehicle 10, the region S for emitting a beam includes a starting position X1 and a
finishing position X2. In order for the subject vehicle 10 to receive a beam of radiation rays
to be scanned, the subject vehicle 10 enters the region S for emitting a beam from the starting
position X1 and exits the region S for emitting a beam at the finishing position X2.

[0064] As shown in Fig. 2B, when the first portion P1 of the subject vehicle 10 has
passed the finishing position X2 of the region S for emitting a beam, and a front edge of the
gap portion G appears at the finishing position X2 of the region S for emitting a beam, the
controlling device 230 can be configured to control the radiation imaging device 220 to emit
a beam of radiation rays of a first radiation dose toward the subject vehicle 10.

[0065] In some embodiments, before determination of the gap portion G the
controlling device 230 is also configured to control the radiation imaging device 20 to emit a
beam of radiation rays of a second radiation dose to the first portion P1 of the subject vehicle
10. The second radiation dose is a radiation dose which is safe for a human body. It should be
noted that the specific value of the second radiation dose is not limited in the present
disclosure, and in application, it can be determined depending on criteria of various countries
and districts. The first radiation dose is higher than the second radiation dose.

[0066] In some embodiments, at the time when the front edge of the gap portion G
appears at the finishing position X2 of the region S for emitting a beam of the radiation
imaging device 220, the controlling device 230 is configured to control the radiation imaging
device 220 to emit a beam of radiation rays of the first radiation dose toward the subject
vehicle 10.

[0067] In some embodiments, in order to better safeguard the driver, the controlling
device 230 can also be configured to control the radiation imaging device 220 to emit a beam
of radiation rays of the first radiation dose toward the subject vehicle 10 at a predetermined
time after the front edge of the gap portion G appears at the finishing position X2 of the
region S for emitting a beam of the radiation imaging device 220.

[0068] The predetermined time can be determined according to a predetermined
distance and a relative moving speed of the subject vehicle 10 with respect to the system 20
for fast inspecting a vehicle. The predetermined distance can be set depending on specific

implementation, for example. The relative moving speed of the subject vehicle 10 with

14



respect to the system 20 for fast inspecting a vehicle can be measured by a speed radar for
example, or can be measured by the same laser scanner 210.

[0069] To determine the time when the front edge of the gap portion G appears at the
finishing position X2 of the region S for emitting a beam, it can be determined whether the
front edge of the gap portion G has reached the finishing position X2 according to a change
in depth from the first portion P1 (i.e. the head portion) and the gap portion G. For example,
when the first portion P1 has not passed the finishing position X2, the rays at the finishing
position X2 will be emitted on the first portion P1, and a distance value acquired and returned
will be relatively small. When the first portion P1 has passed the finishing position X2, the
rays at the finishing position X2 will be emitted on the gap portion G, and a distance value
acquired and returned will be relatively large. Based on this, it can be determined whether the
front edge of the gap portion G has reached the finishing position X2. For example, it can be
determined based on a difference value between the two distance values returned. That is, if
the distance values change from a relatively small value to a relatively large value, and an
absolute value of the difference value is larger than a preset first threshold, it can be
determined that the front edge of the gap portion has passed the finishing position X2. The
first threshold can be set depending on requirements of practical application, and the present
disclosure is not limited thereto.

[0070] In some embodiments, the controlling device 230 can be configured to control
the radiation imaging device 220 to emit a beam of radiation rays toward the subject vehicle
10 at a time when a rear edge of the gap portion G passes the finishing position X2 of the
region S for emitting a beam of the radiation imaging device 220.

[0071] To determine the time when the rear edge of the gap portion G passes the
finishing position X2 of the region S for emitting a beam of the radiation imaging device 220,
it can be determined whether the rear edge of the gap portion has passed the finishing
position X2 according to a change in depth from the gap portion G and the second portion P2
(i.e. the compartment portion). For example, when the gap portion G has not passed the
finishing position X2, the rays at the finishing position X2 will be emitted on the gap portion
G and a distance value acquired and returned will be relatively large. When the gap portion G

has passed the finishing position X2, the rays at the finishing position X2 will be emitted on
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the second portion P2, and a distance value acquired and returned will be relatively small.
Based on this, it can be determined whether the rear edge of the gap portion G has passed the
finishing position X2. For example, it can be determined based on a difference value between
the two distance values returned. That is, if the distance values change from a relatively large
value to a relatively small value, and an absolute value of the difference value is larger than a
preset second threshold, it can be determined that the rear portion of the gap portion has
passed the finishing position X2. The second threshold can be set depending on requirements
of practical application, and the present disclosure is not limited thereto.

{0072} Accordingly, in the system for fast inspecting a vehicle provided by the
present disclosure, lengths of portions of the subject vehicle are measured; when the lengths
meet predetermined conditions, the gap portion of the subject vehicle can be detected. In this
way, the timing for emitting a beam of radiation rays can be determined accurately, and it can
avoid risk to the safety of the driver due to errors in determination of the head portion of the
subject vehicle.

[0073] In addition, in the system for fast inspecting a vehicle provided by the present
disclosure, the width of the subject vehicle can also be measure. In this way, it can recognize
object to be inspected in the inspection channel. An object other than a vehicle can be
effectively recognized and excluded according to the width. Therefore, it can reduce a
probability of mistakes in determination and it can improve the safety level.

[0074] The exemplary embodiments of the present disclosure have been specifically
illustrated and described above. It should be understood that, the present disclosure is not
limited to the embodiments disclosed. Instead, the present disclosure intends to cover all the

alteration and equivalent replacement within the scope of the appending claims.

16



WHAT IS CLAIMED IS:

1.

A method for fast inspecting a vehicle, which is applied in a system for fast
inspecting a vehicle, the method comprising:

step (a), when a subject vehicle enters an inspection region, measuring a first length
and a second length of the subject vehicle;

step (b), determining whether the first length is larger than or equal to a preset first
length threshold and the second length is larger than or equal to a preset second
length threshold;

step (c), if the first length is larger than or equal to the first length threshold and the
second length is larger than or equal to the second length threshold, determining
whether a gap portion of the subject vehicle between a first portion and a second
portion of the subject vehicle appears in a beam emitting region formed by a beam of
radiation rays emitted by the system for fast inspecting a vehicle; and

step (d), when the gap portion appears in the beam emitting region, emitting a beam
of radiation rays of a first radiation dose to the subject vehicle according to the gap
portion,

wherein the subject vehicle moves with respect to the system for fast inspecting a

vehicle.

The method for fast inspecting a vehicle according to claim 1, wherein before the
step (a), the method further comprises:

when the subject vehicle enters the inspection region, measuring a width of the
subject vehicle;

determining whether the width of the subject vehicle is larger than a preset width
threshold; and

if the width of the subject vehicle is larger than the width threshold, performing the
steps (a) to (d).

The method for fast inspecting a vehicle according to claim 1, wherein the step (a)
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further comprises: when the subject vehicle enters the inspection region, measuring a
width of the subject vehicle;

the step (b) further comprises: determining whether the width of the subject vehicle
is larger than a preset width threshold; and

the step (c) further comprises: if the first length is larger than or equal to the first
length threshold, the second length is larger than or equal to the second length
threshold, and the width of the subject vehicle is larger than the width threshold,
determining whether a gap portion of the subject vehicle between a first portion and

a second portion of the subject vehicle appears in the beam emitting region.

. The method for fast inspecting a vehicle according to claim 1, wherein the first
length is a length of the first portion of the subject vehicle, and the second length is a
sum of lengths of the first portion, the second portion and the gap portion of the
subject vehicle; or the first length is a length of the first portion of the subject vehicle,

and the second length is a length of the second portion of the subject vehicle.

. The method for fast inspecting a vehicle according to claim 1, wherein emitting a
beam of radiation rays of a first radiation dose to the subject vehicle according to the
gap portion comprises: determining an appearing time when the gap portion appears
at a finishing position of the beam emitting region, and emitting the beam of
radiation rays of the first radiation dose to the second portion of the subject vehicle

at the determined appearing time.

. The method for fast inspecting a vehicle according to claim 1, wherein emitting a
beam of radiation rays of a first radiation dose to the subject vehicle according to the
gap portion comprises: determining an appearing time when the gap portion appears
at a finishing position of the beam emitting region, and emitting the beam of
radiation rays of the first radiation dose to the second portion of the subject vehicle

at a predetermined time after the determined appearing time.
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7.

10.

11.

The method for fast inspecting a vehicle according to claim 6, wherein the
predetermined time is determined according to a predetermined distance and a
relative moving speed of the subject vehicle with respect the system for fast

inspecting a vehicle.

The method for fast inspecting a vehicle according to claim 5, wherein determining
an appearing time when the gap portion appears at a finishing position of the beam
emitting region comprises: continuously detecting data returned by the radiation rays
at the finishing position of the beam emitting region, determining a time when the
returned data changes from a relatively small value to a relatively large value and an
absolute value of a difference between the relatively small value and the relatively

large value is larger than a preset first threshold as the appearing time.

The method for fast inspecting a vehicle according to claim 1, wherein emitting a
beam of radiation rays of a first radiation dose to the subject vehicle according to the
gap portion comprises: determining a leaving time when the gap portion leaves the
finishing position of the beam emitting region, and emitting the beam of radiation

rays of the first radiation dose to the subject vehicle at the determined leaving time.

The method for fast inspecting a vehicle according to claim 9, wherein determining a
leaving time when the gap portion leaves the finishing position of the beam emitting
region comprises: continuously detecting data returned by the radiation rays at the
finishing position of the beam emitting region, determining a time when the returned
data changes from a relatively large value to a relatively small value and an absolute
value of a difference between the relatively large value and the relatively small value

is larger than a preset second threshold as the leaving time.

A system for fast inspecting a vehicle, comprising:

a radiation imaging device comprising a radiation-ray source configured to emit a
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12.

beam of radiation rays for inspecting a subject vehicle; a detector configured to
detect radiation rays transmitted through the subject vehicle and/or radiation rays
scattered; and an image processing apparatus configured to form an image according
to signals of the radiation rays detected by the detector;

a length measuring device configured to measure a first length and a second length
of the subject vehicle when the subject vehicle enters an inspection region; and

a controlling device configured to determine whether the first length is larger than or
equal to a preset first length threshold and the second length is larger than or equal to
a preset second length threshold; if the first length is larger than or equal to the first
length threshold and the second length is larger than or equal to the second length
threshold, determine whether a gap portion of the subject vehicle between a first
portion and a second portion of the subject vehicle appears in a beam emitting region
formed by the beam of radiation rays; and when the gap portion appears at a
finishing position of the beam emitting region, control the radiation imaging device
to emit a beam of radiation rays of a first radiation dose to the subject vehicle
according to the gap portion,

wherein the subject vehicle moves with respect to the length measuring device.

The system for fast inspecting a vehicle according to claim 11, wherein the system
further comprises: a laser scanner configured to measure a width of the subject
vehicle when the subject vehicle enters the inspection region; and

the controlling device is further configured to, before determining whether the first
length is larger than or equal to a preset first length threshold and the second length
is larger than or equal to a preset second length threshold, determine whether the
width of the subject vehicle is larger than a preset width threshold; and if the width
of the subject vehicle is larger than the width threshold, instruct the length measuring
device to measure the first length and the second length, and determine whether the
first length is larger than or equal to a preset first length threshold and the second

length is larger than or equal to a preset second length threshold.
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13.

14.

15.

16.

The system for fast inspecting a vehicle according to claim 11, wherein the system
further comprises: a laser scanner configured to measure a width of the subject
vehicle when the subject vehicle enters the inspection region; and

the controlling device is further configured to determine whether the width of the
subject vehicle is larger than a preset width threshold; and if the first length is larger
than or equal to the first length threshold, the second length is larger than or equal to
the second length threshold, and the width of the subject vehicle is larger than the
width threshold, determine whether a gap portion of the subject vehicle between a
first portion and a second portion of the subject vehicle appears in the beam emitting

region.

The system for fast inspecting a vehicle according to claim 11, wherein the first
length is a length of the first portion of the subject vehicle, and the second length is a
sum of lengths of the first portion, the second portion and the gap portion of the
subject vehicle; or the first length is a length of the first portion of the subject vehicle,

and the second length is a length of the second portion of the subject vehicle.

The system for fast inspecting a vehicle according to claim 12, wherein the length
measuring device comprises the laser scanner, and controlling the radiation imaging
device to emit a beam of radiation rays of a first radiation dose to the subject vehicle
according to the gap portion comprises: determining an appearing time when the gap
portion appears at a finishing position of the beam emitting region, and controlling
the radiation imaging device to emit the beam of radiation rays of the first radiation

dose to the second portion of the subject vehicle at the determined appearing time.

The system for fast inspecting a vehicle according to claim 12, wherein the length
measuring device comprises the laser scanner, and controlling the radiation imaging
device to emit a beam of radiation rays of a first radiation dose to the subject vehicle

according to the gap portion comprises: determining an appearing time when the gap
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17.

18.

19.

20.

portion appears at a finishing position of the beam emitting region, and controlling
the radiation imaging device to emit the beam of radiation rays of the first radiation
dose to the second portion of the subject vehicle at a predetermined time after the

determined appearing time.

The system for fast inspecting a vehicle according to claim 16, wherein the
predetermined time is determined according to a predetermined distance and a
relative moving speed of the subject vehicle with respect the system for fast

inspecting a vehicle.

The system for fast inspecting a vehicle according to claim 15, wherein determining
an appearing time when the gap portion appears at a finishing position of the beam
emitting region comprises: receiving data returned from continuously detection of
the radiation rays at the finishing position of the beam emitting region by the laser
scanner, determining a time when the returned data changes from a relatively small
value to a relatively large value and an absolute value of a difference between the
relatively small value and the relatively large value is larger than a preset first

threshold as the appearing time.

The system for fast inspecting a vehicle according to claim 12, wherein the length
measuring device comprises the laser scanner, and controlling the radiation imaging
device to emit a beam of radiation rays of a first radiation dose to the subject vehicle
according to the gap portion comprises: determining a leaving time when the gap
portion leaves the finishing position of the beam emitting region, and controlling the
radiation imaging device to emit the beam of radiation rays of the first radiation dose

to second portion of the subject vehicle at the determined leaving time.

The system for fast inspecting a vehicle according to claim 19, wherein determining
a leaving time when the gap portion leaves the finishing position of the beam

emitting region comprises: receiving data returned by continuously detecting the
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radiation rays of the beam emitting region, determining a time when the returned
data changes from a relatively large value to a relatively small value and an absolute
value of a difference between the relatively large value and the relatively small value

is larger than a preset second threshold as the leaving time.

23



