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The disclosure discloses a smart security inspection system and method. The method comprises: distributing, by the system, a
security inspection tray to a person to be inspected through an unpacking station, and binding information of the person to be
inspected to the baggage identifier; identifying the baggage identifier, obtaining the information of the person to be inspected
according to the baggage identifier, obtaining pre-stored risk information according to the information of the person to be
inspected, performing differentiated security inspections on the person to be inspected and/or baggage according to the risk
information, and binding the obtained data to the information of the person to be inspected; packing the baggage and finishing the
security inspection. The present disclosure is capable of obtaining the risk information related to the person to be inspected
according to the information of the person to be inspected, checking the person to be inspected and the baggage to be inspected
using differentiated inspection methods, and thus improving the overall identification accuracy. The data and inspection result of
the human body check and that of the baggage check are bound to the information of the person to be inspected and stored, such
that the inspection accuracy and the traceability of the inspection process can be improved.
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ABSTRACT

The disclosure discloses a smart security inspection vsystem and method. The method
comprises: distributing, by the system, a security inspection tray to a person to be inspected
through an unpacking station, and binding information of the person to be inspected to the
baggage identifier; identifying the baggage identifier, obtaining the information of the person
to be inspected according to the baggage identifier, obtaining pre-stored risk information
according to the information of the person to be inspected, performing differentiated security
inspections on the person to be inspected and/or baggage according to the risk information,
and binding the obtained data to the information of the person to be inspected; packing the
baggage and finishing the security inspection. The present disclosure is capable of obtaining
the risk information related to the person to be inspected according to the information of the
person to be inspected, checking the person to be inspected and the baggage to be inspected
using differentiated inspection methods, and thus improving the overall identification
accuracy. The data and inspection result of the human body check and that of the baggage
check are bound to the information of the person to be inspected and stored, such that the

inspection accuracy and the traceability of the inspection process can be improved.
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SMART SECURITY INSPECTION SYSTEM AND METHOD

FIELD
[0001] The present disclosure relates to a field of security check, and more specifically to a

smart security inspection system.

BACKGROUND

[0002] Existing security inspection systems are generally used in public places, such as
border checkpoint, airports, railway stations, bus stations and so on. At these crowded places,
criminals often commit offences with prohibited articles, such as knives and guns, which
causes serious casualties and great property loss and adversely affects the public well-being.
Security check systems play an important role in these places to prevent harm to the public.
[0003] Current security inspection channels for passengers are merely simple integration of
various security inspection devices, and the security inspection is performed depending on
the coordination of security inspectofs. Therefore, there are defects of high labor cost, low
overall security inspection efficiency, disordered management of passengers and their
baggage, etc. In order to solve the above problems, there is a need for an integrated security
inspection device which is highly integrated and is capable to reduce labor cost. Moreover,
smart security inspection cannot be realized in the current security inspection channels for

passengers, thus operators will have a high workload.

SUMMARY

[0004] An object of the present disclosure is to improve an overall efficiency of security
inspection channels and redﬁce labor cost.

[0005] In order to achieve the above object of the present disclosure, the present disclosure
provides a smart security inspection system and method.

[0006] According to an aspect, the present disclosure provides a smart security inspection
system, comprising: a server, an information input unit in an information input area, a
baggage unpacking unit in a baggage packing/unpacking area, a security inspection unit in a

security inspection area, and a centralized data processing unit in a processing area; the



CA 02978161 2017-08-29

baggage packing/unpacking area is érranged upstream of the security inspection area; the
information input area is arranged upstream of the baggage packing/unpacking area, the
processing area is arranged far away or close to the security inspection area; the information
input unit, the baggage unpacking unit, the security inspection unit and the centralized data
processing unit are in communication connection with the server, respectively; the
information input unit obtains information of a person to be inspected; the baggage
unpacking unit obtains the information of the person to be inspected and distributes a
baggage identifier to a piece of baggage to be inspected of the person to be inspected; the
baggage unpacking unit binds the baggage identifier and the information of the person to be
inspected; the security inspection unit obtains pre-stored risk information according to the
information of the person to be inspected, performs differentiated security inspections on the
person to be inspected and/or the baggage according to the risk information, and sends
obtained data to the centralized data processing unit; the centralized data processing unit
evaluates the person to be inspected and/or the baggage according to the data, generates a
security inspection result, and binds the security inspection data and the security inspection
result with the information of the person to be inspected.

[0007] Preferably, the baggage unpacking unit comprises a plurality of baggage unpacking
stations, each of which corresponds to a person to be inspected, and distributes the baggage
identifier and binds the information of the person to be inspected to the baggage identifier.
[0008] Preferably, a baffle gate is arranged at an entrance of the baggage packing/unpacking
area; the baffle gate is connected with the server; the server obtains the number of persons to
be inspected in the baggage packing/unpacking area, and the baffle gate is opened or closed
according to the number.

[0009] Preferably, the system further comprises an image acquisition unit; before the
baggage to be inspected enters the security inspection unit, the image acquisition unit
acquires an image of the baggage to be inspected and identifies the baggage identifier, and
binds the acquired image of baggage to the baggage identifier.

[0010] Preferably, the server matches the information of the person to be inspected with the
data and/or the security inspection result and stores them

[0011] According to another aspect, the present disclosure also provides a smart security
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inspection method, comprising the following steps: distributing a baggage identifier to a
piece of baggage to be inspected of a person to be inspected and binding the baggage
identifier to information of the person to be inspected at a baggage unpacking station; and
identifying the baggage identifier, obtaining the information of the person to be inspected
according to the baggage identifier, obtaining pre-stored risk information according to the
information of the person to be inspected, performing differentiated security inspections on
the person to be inspected and/or the baggage according to the risk information, performing
centralized processing on obtained data, and binding obtained security inspection result to the
information of the person to be inspected.

[0012] Preferably, the method further comprises the step of inputting and verifying identity
information of the person to be inspected before obtaining the information of the person to be
inspected.

[0013] Preferably, the method further comprises: simu]tanec;usly distributing baggage
identifiers to a plurality of persons to be inspected in the baggage packing/unpacking area;
controlling a number of the persons to be inspected entering the baggage packing/unpacking
area according to a number of the pefsons to be inspected in the baggage packing/unpacking
area.

[0014] Preferably, the method further comprises the step of taking an image of the baggage
and binding the image to the baggage identifier prior to the step of performing the
differentiated security inspections on the person to be inspected and/or the baggage.

[0015] Preferably, the method further comprises the step of matching the information of the
person to be inspected with the data and/or the security inspection result and storing them.
[0016] The smart security inspection system and method according to the present disclosure
are capable of obtaining the risk information related to the person to be inspected according
to the information of the person to be inspected, checking the person to be inspected and the
baggage to be inspected using differentiated automatic identification algorithms or inspection
methods according to different risk information, and thus improving the overall identification
accuracy. The inspection result of the person to be inspected and that of the baggage to be
inspected are bound to the information of the person to be inspected and stored, such that the

inspection accuracy and the traceability of the inspection process can be improved.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0017] Fig. 1 is a schematic diagram of a layout of a smart security inspection system of the
present disclosure;

[0018] Fig. 2 is a schematic diagram of a first structure of a smart security inspection
system of the present disclosure;

[0019] Fig. 3 is a schematic diagram of a second structure of a smart security inspection
system of the present disclosure;

[0020] Fig. 4 is a schematic flow diagram of a smart security inspection method of the
present disclosure;

[0021] Fig. 5 is a schematic execution flow diégram of a smart security inspection method
of the present disclosure;

[0022] Fig. 6 is a flow diagram of distributing baggage unpacking stations and security
inspection tray to persons to be inspected according to the present disclosure;

[0023] Fig. 7 is a detailed schematic flow diagram of differentiated security inspections on
baggage to be inspected according to the present disclosure; and

10024] Fig. 8 is a detailed schematic flow diagram of differentiated security inspections on

persons to be inspected according to the present disclosure.

DETAILED DESCRIPTION

[0025] Exemplary embodiments will be described in detail with reference to the drawings.
However, the present disclosure should not be taken to limit the disclosure to the specific
embodiments shown, but are for explanation and understanding only.

[0026] As shown in FIG. 1, the present disclosure provides a smart security inspection
system, comprising: a server 1, an information input unit 20 in an information input area 2, a
baggage unpacking unit 30 in a baggage packing/unpacking area 3, a security inspection unit
40 in a security inspection area 4, and a centralized data processing unit 50 in a processing
area 5; the baggage packing/unpacking area 3 is arranged upstream of the security inspection
area 4; the information input area 2 is arranged upstream of the baggage packing/unpacking

area 3; the processing area 5 is arranged far away or close to the security inspection area 4;
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the information input unit 20, the baggage unpacking unit 30, the security inspection unit 40
and the centralized data processing unit 50 are in communication connection with the server 1,
respectively; the information input unit 20 obtains information of a person to be inspected;
the baggage unpacking unit 30 obtains the information of the person to be inspected and
distributes a baggage identifier to a.piece of baggage to be inspected of the person to be
inspected; the baggage unpacking unit 30 binds the baggage identifier and the information of
the person to be inspected; the security inspection unit 40 obtains pre-stored risk information
according to the information of the person to be inspected, performs differentiated security
inspections on the person to be inspected and/or the baggage according to the risk
information, and sends obtained data to the centralized data processing unit 50; the
centralized data processing unit 50 evaluates the person to be inspected and/or the baggage
according to the data, generates a security inspection result, and binds the security inspection
data and the security inspection result with the information of the person to be inspected. The
smart security inspection system according to the present disclosure will be described below
in detail.

[0027] As shown in FIG. 1, in the smart security inspection system according to the present
disclosure, the security inspection area 4 comprises a baggage check area 6 and a body check
area 7; the baggage check area 6 comprises a security inspection imaging unit 61, a baggage
distribution unit 62 and a re-check unit 63. The body check area comprises a human-body
machine-check unit 71 and a human-body manual-check wunit. The baggage
packing/unpacking area 3 is arranged upstream of the baggage check area 6, the information
input area 2 is arranged upstream of the baggage packing/unpacking area 3, and the
processing area 5 is located in a centralized image interpretation section away from the
security inspection area. The information input unit 20, the baggage unpacking unit 30, the
security inspecfion imaging unit 61 and the centralized data processing unit 50 are in
communication connection with the server 1, respectively. The information input unit 20
obtains and sends information of the person to be inspected to the server 1; the baggage
unpacking unit 30 obtains the information of the person to be inspected and distributes the
baggage identifier to the baggage to be inspected of the person to be inspected; the baggage

unpacking unit 30 binds the baggage identifier and the information of the person to be
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inspected. The security inspection imaging unit 61 obtains the baggage identifier
corresponding to the baggage to be inspected, searches at the server 1 for the information of
the person to be inspected according to information of the baggage identifier, obtains the
pre-stored risk information according to the information of the person to be inspected,
performs differentiated security inspections on the baggage to be inspected, and sends the
data obtained by the inspection (including transmission/CT images, trace explosive detection,
metal detection and the like) to the centralized data processing unit 50. A security inspection
operator views the data obtained by the inspection through the centralized data processing
unit 50, determines whether the baggage to be ingpected is safe to generate a security
inspection result, and binds such information as the security inspection data and result of the
baggage to be inspected to the information of the person to be inspected. The server 1
matches the information of the person to be inspected with information of the security
inspection image and stores them.

[0028] As shown in FIG. 1 and FIG. 2, the information input unit 20 in the information input
area 2 is adapted to obtain the information of the person to be inspected and verify the
identity information of the person to be inspected. For example, when used at airports, the
smart security inspection system can obtain information of a person to be inspected, for
example flight information and personal identity, by scanning his/her boarding pass. When
used in other places (such as customs, bus stations and the like), the snﬁart security inspection
system can obtain identity information of a person to be inspected by scanning his/her
identity document or by accessing public security networks. Alternatively, the information of
the person to be inspected can also be obtained by manual input. The information of each
person to be inspected includes not only abiological information, but also biological
information (e.g., facial features, fingerprint, iris, pictures, etc.) and behavior information of
the person to be inspected (e.g., voice, actions, etc.). The information input unit 20 is adapted
to send the obtained information of the person to be inspected to the server 1.

[0029] As shown in FIG. 1 and FIG. 2, in the present disclosure, the baggage unpacking unit
30 in the baggage packing/unpacking area 3 is arranged upstream of the security inspection
imaging unit 61. The baggage unpacking unit 30 is connected with the security inspection

imaging unit 61 via an automatic conveying system, which conveys the baggage to be
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inspected and security inspection tray. When the person to be inspected carries the baggage to
be inspected to pass through the smart security inspection system, the person to be inspected
and the baggage to be inspected are checked separately. The baggage to be inspected should
to be loaded in a designated security inspection tray and subjects to the security inspection in
order, while the person to be inspected should enter the body check area 7 to subject to
human body security inspection. The baggage unpacking unit 30 provides a baggage
unpacking station 31 at which the person to be inspected takes out objects (e.g., electronic
products such as computers and mobile phones) that should be checked separately. The
baggage unpacking unit comprises a plurality of baggage unpacking stations, each of which
corresponds to a person to be inspected and obtains the information of the person to be
inspected. The baggage unpacking unit 30 obtains the information of the person to be
inspected by scanning (e.g., scanning boarding passes, identification cards and the like), or by
direct input (e.g., facial features, fingerprints, irises, pictures and the like), or by accessing the
server 1. Then, the person to be inspected is distributed with a baggage identifier and a
security inspection tray. The baggage identifier may be provided on or independent of the
security inspection tray. The baggage identifier are not limited in types, and can be bar code,
two-dimensional code, RFID, specific pattern and the like, or may be other identification
information. The baggage unpacking unit 30 obtains the information of the person to be
inspected and binds the information to the baggage identifier. The baggage unpacking unit 30
automatically or manually distributes the security inspection tray to the baggage to be
inspected. For automatic distribution, the security inspection tray may be automatically
distributed to the baggage to be inspected through a corresponding automatic control system
according to instructions from a user (the security inspection operator or the person to be
inspected).

[0030] Some passenger may need more time to pack/unpack his/her baggage and thus other
following passengers may be obstructed, such that the whole smart security inspection system
operates in an idle state and an overall passing rate is affected. To solve this problem, the
present disclosure provides a plurality of baggage unpacking stations 31 in the baggage
packing/unpacking area 3, such that a number of passengers can pack/unpack their baggage at

the same time without affecting each other. Moreover, the information of each person to be
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inspected entering the baggage packing/unpacking area 3 is bond to the corresponding
baggage unpacking station 31. After the information of the person to be inspected is
successfully bond to the baggage unpacking station 31, the security inspection tray is ejected
from the baggage unpacking station 31, and the baggage unpacking unit 30 obtains the
information of the person to be inspected and the baggage identifier and binds them together.
In this way, it is possible to accomplish information binding while several persons to be
inspected pack/unpack their baggage simuitaneously.

[0031] As shown in FIG1 and FIG. 3, due to a limited size of the baggage
packing/unpacking area 3, there are provided a limited number of baggage unpacking stations
31. There is a restriction on the number of the persons to be inspected entering the baggage
packing/unpacking area 3, since a crowd of persons to be inspected rushing into the baggage
packing/unpacking area 3 may cause crowding and disorder. Hence, a baffle gate is arranged
at the entrance of the baggage packing/unpacking area 3. The baffle gate is connected with
the server 1. The baffle gate obtains a current number of persons to be inspected in the
baggage packing/unpacking area. When the number of the persons to be inspected is smaller
than the number of the baggage unpacking stations 31, it is determined that there are one or
more unoccupied baggage unpacking stations 31. When there are one or more unoccupied
baggage unpacking stations 31, persons to be inspected are allowed to pass through the gate
to enter the baggage packing/unpacking area 3. The baffle gate at the entrance is
interconnected with the server 1, and the server 1 automatically recognizes the number of the
persons to be inspected in the baggage packing/unpacking area 3. When some person(s) to be
inspected in the baggage packing/unpacking area 3 goes to subsequent process, the system
instructs the gate, through which a certain number of persons to be inspected then are allowed
to pass. The gate may automatically determine the number of the persons to be inspected to
pass therethrough, and may close automatically after a permitted number of persons to be
inspected have passed therethrough.

[0032] As shown in FIG. 1 and FIG. 2, after the baggage unpacking unit 30 distributes the
security inspection tray the baggage to be inspected in which the baggage to be inspected will
be loaded, the automatic conveying system conveys the security inspection tray that carries

the baggage to be inspected to the security inspection imaging unit 61, while the person to be
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inspected leaves the baggage unpacking station 31. A data acquisition unit is arranged before
the security inspection imaging unif 61, such that the baggage to be inspected will pass
through the data acquisition unit before it enters the security inspection imaging unit 61. The
data acquisition unit acquires an image of the baggage to be inspected and identifies the
baggage identifier, and binds the acquired image of the baggage to the baggage identifier.
[0033] As shown in FIG. 1 and FIG. 2, the security inspection imaging unit 61 obtains the
baggage identifier, obtains the information of the person to be inspected according to the
binding relation of the baggage identifier and the person to be inspected, obtains the
pre-stored risk information according to the information of the person to be inspected,
performs differentiated security inspections on the baggage in the tray according to the risk
information, and sends the information obtained by the inspection to the centralized data
processing unit 50. The security inspection operator views the security inspection information
via the centralized data processing unit 50, determines whether the baggage to be inspected is
safe to generate the security inspection result, and binds the information (such as security
inspection data and result) of the baggage to be inspected to the information of the person to
be inspected. When performing differentiated security inspections on the baggage to be
inspected, the security inspection imaging unit 61 carries out differentiated smart
identification on the baggage to be inspected by using differentiated automatic identification
algorithms or inspection methods according to the risk information of the person to be
inspected (e.g., a higher risk of carrying explosives, a higher risk of carrying cold arms, a
higher risk of carrying chemicals, etc.). Therefore, an accuracy of identification can be
improved and an overall identification rate can be increased. While performing differentiated
security inspections on the baggage to be inspected, the security inspection imaging unit 61
also accomplishes radiation imaging on the baggage to be inspected to obtain the security
inspection image of the baggage to be inspected. The security inspection imaging unit 61
binds the security inspection image to the baggage identifier. Meanwhile, the security
inspection imaging unit 61 evaluates whether the baggage to be inspected contains suspected
objects according to the security inspection image obtained by radiation imaging.

[0034] The security inspection imaging unit 61 may be an X-ray security inspection device

or other security inspection devices for the baggage to be inspected (such as a trace explosive
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detector and the like) or a combination thereof. The X-ray security inspection device of the
security inspection imaging unit 61 may be a dual-view security inspection machine, a
single-view security inspection machine or a CT security inspection machine, preferably the
dual-view security inspection machine. The security inspection imaging unit evaluates and
sorts the inspected baggage according to the security image from the radiation imaging. For
example, the security inspection operator evaluates according to his/her own judgment. If it is
suspected that the baggage to be inspected contains suspected objects, the security inspection
operator marks (e.g., using a hand-held device) the security inspection tray bound to the
baggage to be inspected, such that the baggage will be checked carefully. If there is no
suspected object, the baggage to be inspected will be conveyed to a designated area from
which the inspected person can take his/her baggage away. At the security inspection imaging
unit 61, the inspected luggage may be manually sorted or may be automatically sorted by a
baggage sorting device 62. Specifically, the baggage sorting device 62 may be provided at the
exit of a security inspection channel of the X-ray security inspection device. When the X-ray
security inspection device detects a piece of suspected baggage, a suspected baggage delivery
device will be actuated to deliver the suspected baggage to a suspected baggage conveying
device for further inspection. When fhe X-ray security inspection device detects a piece of
normal baggage, the suspected baggage delivery device will not be actuated and the normal
baggage will be delivered to a normal baggage conveying device which will convey the
normal baggage to a designated area from which the inspected person will take his/her
baggage away. If the inspected baggage is conveyed to the baggage sorting device 62 and
there is still no determination whether the inspected baggage contains any suspected objects,
the suspected baggage delivery device is actuated automatically to deliver the baggage to the
suspected baggage conveying device for further inspection.

[0035] As shown in FIG. 1, the present disclosdre further comprises a re-check unit 63 in
the baggage check area 6. The re-check unit 63 is adapted to recheck the inspected baggage
containing suspected objects after the baggage is sorted by the security inspection imaging
unit 61. The re-check unit 63 is used in combination with the security inspection imaging unit
61. Specifically, the security inspection imaging unit 61 determines whether there is any

suspected object in the inspected baggage according to the security image. If the security

10
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inspection imaging unit 61 determines the inspected baggage contains suspected objects, the
inspected baggage will be delivered to the re-check unit 63, which will re-check the inspected
baggage. At the re-check unit 63, the re-checking of the checked baggage containing
suspected objects may be a manual unpacking of the baggage to further determine whether
there is actually any suspected object. When the inspected baggage is suspected, the security
inspection operator tells the person to be inspected to go to the re-check unit 63 in the
baggage check area 6. The re-check unit 63 obtains the baggage identifier of the suspected
baggage, and obtains the baggage check data (including the baggage check images, the
baggage pictures, etc.) and the pictufe of the passenger according to the baggage identifier.
The baggage then is unpacked and the suspected objects are found with reference to the
baggage check data. The suspected objects are further confirmed (finding the person to be
inspected according to the baggage). The security inspection operator can also obtain the
biological features (e.g., facial features, fingerprint, iris, pictures, etc.) of the person to be
inspected, find the pictures of baggage corresponding to the person to be inspected, and find
the baggage according to the pictures of baggage (finding the baggage according to the
person to be inspected). Then, the baggage from which the suspected objects have been taken
out and the tray are sent back to the security inspection imaging unit 61 for re-check. The
security inspection operator asks the person to be inspected about the information of the
suspected objects, and chooses a response and solution according to the specific types of the
suspected objects or further inspects the suspected objects by other inspection devices. If the
re-check unit 63 detects the inspected baggage is normal, the baggage will be conveyed to the
designated area from which the inspected person will take his/her baggage away. According
to the present disclosure, the biological features of the person to be inspected can be
automatically identified, the suspected baggage corresponding to the person to be inspected is
found, and the suspected baggage is unpacked and checked in front of the person to be
inspected.

[0036] As shown in FIG. 1 and FIG. 3, the smart security inspection system further
comprises a human-body machine-check unit 71 and a human-body manual-check unit in the
body check area 7. The human-body machine-check unit 71 is provided upstream of the

human-body manual-check unit. When the human-body machine-check unit 71 is applied for

11
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human body check, the information of the person to be inspected is obtained, and then the
person to be inspected is checked using differentiated automatic identification algorithms or
inspection methods according to the pre-stored risk information of the person to be inspected
(e.g., a higher risk of carrying explosives, a higher risk of carrying cold arms, a higher risk of
carrying chemicals, etc.). The human-body machine-check unit 71 binds the security
inspection data and results and the like of the person to be inspected to the information of the
person to be inspected. After being detected as suspicious (for example, the human-body
machine-check unit 71 raises the alarm), the security inspection operator may perform a body
check on the person with reference to the inspection data, or alternatively the inspected
person will be checked with a hand-held security inspection device at the human-body
manual-check unit. After passing the check by the human-body machine-check unit 71, the
inspected person can directly walk out of the body check area 7 or go to a baggage pick-up
area to pick up his/her inspected baggage. When performing the human body check, the
human-body machine-check unit 71 identifies the biological features of the person to be
inspected through biometric identification, finds the identity information of the person to be
inspected according to the biological features, and finds the risk information of the person to
be inspected according to the identity information of the person to be inspected. Preferably,
the human-body machine-check unit-71 of the present disclosure is a human-body security
inspection device (not shown) and/or a portal-type metal detection device (for example, a
metal detection gate). The present disclosure identifies the biological features of the persons,
searches for corresponding identity information of the persons to be inspected and relevant
security inspection records and risk information of the persons to be inspected, performs
differentiated human body checks on the persons to be inspected according to the risk
information and binds the inspection results to the identity information of the persons to be
inspected. Therefore, the accuracy of inspection and the traceability of the inspection results
can be improved.

[0037] As shown in FIG. 1 to FIG. 3, after receiving the obtained information of the person
to be inspected and the baggage identifier transmitted from the baggage unpacking unit 30,
the server 1 binds the information of the person to be inspected and the baggage identifier

together. After receiving the security inspection image and the baggage identifier transmitted

12
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from the security inspection imaging unit 61, the server 1 binds the security inspection image
and the baggage identifier together, wherein the security inspection image is obtained by the
security inspection imaging unit 61 after checking the baggage to be inspected, and the
baggage identifier is identified by the' security inspection imaging unit 61. The server 1 binds
the image of the baggage to be inspected acquired by the data acquisition unit to the baggage
identifier. The server 1 binds the security inspection data and results and the like of the
person to be inspected to the information of the person to be inspected. The server 1 matches
the information of the person to be inspected with the information of security inspection
image of the inspected baggage according to the baggage identifier and stores them therein.
The server 1 stores the information of the person to be inspected therein in an associated
manner, and the information of the person to be inspected and the information of security
inspection image may be retrieved from the server 1, if necessary.

[0038] According to one embodiment of the present disclosure, an empty tray identification
and collection system is provided at the end of the baggage check area 6 to further reduce
labor cost. The empty tray identification and collection system and the security inspection
imaging unit 61 are connected by an automatic conveying system to transfer the inspected
baggage and the security inspection trays. After the inspected person has taken away his/her
inspected baggage, the security inspection tray will be conveyed to the empty tray
identification and collection system. The empty tray identification and collection system
identifies the security inspection trays, and then collects and conveys the empty security
inspection trays to the baggage unpacking unit 30 for reuse. After the inspected person takes
away his/her from the conveyor belt in a baggage reclaim area baggage, the empty tray will
be continuously conveyed. Before the tray drops into a tray collection opening, it is
automatically checked whether the tray carries any object. If the tray is empty, the tray
automatically drops into the tray collection opening and is automatically conveyed back. If
the tray carries any object, the conveyor belt may stop the tray from dropping into the tray
collection opening, and only allows it to drop into the collection opening after the object is
taken away by the person to be inspected. The empty tray identification and collection system
according to the present invention makes it possible to regularly manage the security

inspection trays and automatically sort the inspected baggage, thereby reducing the number
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of required security inspectors.

[0039] As shown in FIG. 4, to further reveal the advantages of the smart security inspection
system according to the present disclosure, there is provided a smart security inspection
method, which is applied in the above smart security inspection system. The method
comprises the following steps: distributing a baggage identifier to a piece of baggage to be
inspected of a person to be inspected and binding the baggage identifier to information of the
person to be inspected at a baggage unpacking station; and identifying the baggage identifier,
obtaining the information of the person to be inspected according to the baggage identifier,
obtaining pre-stored risk information according to the information of the person to be
inspected, performing differentiated security inspections on the person to be inspected and/or
the baggage according to the risk information, performing centralized processing on obtained
data, and binding obtained security inspection result to the information of the person to be
inspected. The smart security inspection method according to the present disclosure will be
described below in detail.

[0040] As shown in FIG. 1, FIG. 5 and FIG. 6, when the person to be inspected enters a
security inspection area, the information of the person to be inspected shall be verified and
input. For example, when used at airports, the present disclosure can obtain information of a
person to be inspected, for example flight information and personal identity, by scanning
his/her boarding pass. When used in 6ther places (such as customs, bus stations and the like),
the present disclosure can obtain identity information of a person to be inspected by scanning
his/her identity document or by accessing public security networks. Alternatively, the
information of the person to be inspected can also be obtained by manual input. The
information of each person to be inspected includes not only abiological information, but also
biological information (e.g., facial features, fingerprint, iris, pictures, etc.) and behavior
information of the person to be inspected (e.g., voice, actions, etc.). After the identity
information of the person to be inspected is verified and input, the person to be inspected is
ready for entering the security inspection channel.

[0041] As shown in FIG. 1, FIG. 5 and FIG. 6, when the person to be inspected are permitted
to enter the security inspection channel, the person to be inspected and the baggage to be

inspected will be checked separately. A baggage unpacking station 31 is provided to the
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person to be inspected at which the person to be inspected takes out objects (e.g., electronic
products such as computers and mobile phones) that should be checked separately. The
baggage unpacking unit contains a plurality of baggage unpacking stations 31, each of which
corresponds to a person to be inspected and obtains the information of the person to be
inspected. Then, a security inspectioﬁ tray is ejected from the baggage unpacking station 31.
The automatic baggage unpacking unit 30 obtains the information of the person to be
inspected, distributes a baggage identifier to the baggage, and binds the information of the
person to be inspected to the baggage identifier. In this way, it is possible to accomplish
information binding while several persons to be inspected pack/unpack their baggage
simultaneously. After the baggage unpacking unit 30 distributes the security inspection tray
the baggage to be inspected in which the baggage to be inspected will be loaded, the
automatic conveying system conveys the security inspection tray that carries the baggage to
be inspected to the security inspection imaging unit 61, while the person to be inspected
leaves the baggage unpacking station 31.

[0042] As shown in FIG. 1, FIG. 5 and FIG. 6, the baffle gate obtains a current number of
the persons to be inspected in the baggage packing/unpacking area 3 from the server 1. When
the number of the persons to be inspected is smaller than the number of the baggage
unpacking stations 31, it is determined that there are one or more unoccupied baggage
unpacking stations 31. When there are one or more unoccupied baggage unpacking stations
31, a person to be inspected is allowed to pass through the gate to enter the baggage
packing/unpacking area 3. The baffle gate at the entrance is interconnected with the server 1,
and the server 1 automatically recognizes the number of the persons to be inspected in the
baggage packing/unpacking area 3. When some person(s) to be inspected in the baggage
packing/unpacking area 3 goes to subsequent process, the system instructs the gate, through
which a certain number of persons to be inspected then are allowed to pass. The gate may
automatically determine the number of the persons to be inspected to pass therethrough, and
may close automatically after a permitted number of persons to be inspected have passed
therethrough.

[0043] As shown in FIG. 1, FIG. 5 and FIG. 7, before the baggage to be inspected enters the

security inspection imaging unit 61, the data acquisition unit acquires an image of the
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baggage to be inspected and identifies the baggage identifier, and binds the acquired image of
the baggage to the baggage identifier. After the image of the baggage to be inspected is
acquired, the baggage to be inspected enters the security inspection imaging unit 61 for
security inspection. The security inspection imaging unit 61 obtains the baggage identifier,
obtains the information of the person to be inspected according to the binding relation of the
baggage identifier and the person to be inspected, obtains the pre-stored risk information
according to the information of the person to be inspected, performs differentiated security
inspections on tﬁe baggage in the tray according to the risk information, and binds the
information (such as security inspection data and result) of the baggage to be inspected to the
baggage identifier. When performing differentiated security inspections on the baggage to be
inspected, the security inspection imaging unit 61 carries out differentiated smart
identification on the baggage to be inspected by using differentiated automatic identification
algorithms or inspection methods according to the risk information of the person to be
inspected (e.g., a higher risk of carrying explosives, a higher risk of carrying cold arms, a
higher risk of carrying chemicals, etc.). Therefore, an accuracy of identification can be
improved and an overall identification rate can be increased. While performing differentiated
security inspections on the baggage to be inspected, the security inspection imaging unit 61
also accomplishes radiation imaging on the baggage to be inspected to obtain the security
inspection image of the baggage to be inspected. The security inspection imaging unit 61
binds the security inspection image to the baggage identifier. As shown in FIG. 1, FIG. 5 and
FIG. 7, the information obtained by the inspection is sent to the centralized data processing
unit 50. The security inspection operator views the security inspection information via the
centralized data processing unit 50, determines whether the baggage to be inspected is safe to
generate the security inspection result. After receiving the security inspection result obtained
by the centralized data processing unit 50, the server 1 binds the security inspection result to
the information of the person to be inspected. The security inspection imaging unit 61
evaluates and sorts the inspected baggage according to the security image from the radiation
imaging. For example, the security inspection operator evaluates according to his/her own
judgment. If it is suspected that the baggage to be inspected contains suspected objects, the

security inspection operator marks (e.g., using a hand-held device) the security inspection
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tray bound to the baggage to be inspected, such that the baggage will be checked carefully. If
there is no suspected object, the baggage to be inspected will be conveyed to a designated
area from which the inspected person can take his’her baggage away. If the inspected
baggage is conveyed to the baggage sorting device 62 and there is still no determination
whether the inspected baggage contains any suspected objects, the suspected baggage
delivery device is actuated automatically to deliver the baggage to the suspected baggage
conveying device for further inspection. After receiving the security inspection image and the
baggage identifier transmitted from the security inspection imaging unit 61, the server 1 binds
the security inspection image and the baggage identifier together, wherein the security
inspection image is obtained by the security inspection imaging unit 61 after checking the
baggage to be inspected, and the baggage identifier is identified by the security inspection
imaging unit 61. |

[0044] As shown in FIG 1, FIG. 5 and FIG. 8, when the human-body machine-check unit 71
is applied for human body check, the information of the person to be inspected is obtained,
and then the person to be inspected is checked using differentiated automatic identification
algorithms or inspection methods according to the pre-stored risk information of the person to
be inspected (e.g., a higher risk of carrying explosives, a higher risk of carrying cold arms, a
higher risk of carrying chemicals, etc.). The human-body machine-check unit 71 binds the
security inspection data and results and the like of the person to be inspected to the
information of the person to be inspected. After being detected as suspicious (for example,
the human-body machine-check unit 71 raises the alarm), the security inspection operator
may perform a body check on the person with reference to the inspection data, or
alternatively the inspected person will be checked with a hand-held security inspection device
at the human-body manual-check unit. After passing the check by the human-body
machine-check unit 71, the inspected person can directly walk out of the body check area 7 or
go to a baggage pick-up area to pick up his/her inspected baggage. When performing the
human body check, the human-body machine-check unit 71 identifies the biological features
of the person to be inspected through biometric identification, finds the identity information
of the person to be inspected according to the biological features, and finds the risk

information of the person to be inspected according to the identity information of the person
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to be inspected. The present disclosure identifies the biological features of the persons,
searches for corresponding identity information of the persons to be inspected and relevant
security inspection records and risk information of the persons to be inspected, performs
differentiated human body checks on the persons to be inspected according to the risk
information and binds the inspection results to the identity information of the persons to be
inspected. Therefore, the accuracy of inspection and the traceability of the inspection results
can be improved.

[0045] In conclusion, the smart security inspection system and method according to the
present disclosure are capable of obtaining the risk information related to the person to be
inspected according to the information of the person to be inspected, checking the person to
be inspected and the baggage to be inspected with differentiated automatic identification
algorithms or inspection methods according to different risk information, and thus improving
the overall identification accuracy. According to the present disclosure, the inspection result
of the person to be inspected and that of the baggage to be inspected are bound to the
information of the person to be inspected and stored, such that the inspection accuracy and
the traceability of the inspection result can be improved.

[0646] Each embodiment in this description is described in a progressive manner.
Descriptions emphasize on the differences of one embodiment from another embodiment, and
the same or similar parts of the embodiments just refer to each other. Concerning the
apparatus embodiments, they are just simply described as being substantially similar to the
method embodiments, and the correlations therebetween just refer to part of the descriptions
of the method embodiments.

[0047] Tt should be understood by a person skilled in the art that the embodiments of the
present application may be provided as methods, systems, or computer program products.
Hence, the embodiments of the present application may be in the form of complete hardware
embodiments, complete software embodiments, or combination embodiments of both
software and hardware aspects. Moreover, the embodiments of the present application may be
in the form of computer program products executed on one or more computer-readable
storage mediums (including but not limited to magnetic disk memories, CD-ROMs, optical

memories, etc.) containing computer-executable program codes therein.
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[0048] The present application is described with reference to the flow diagrams and/or the
block diagrams of the method, the apparatus (system), and the computer program product(s)
according to the embodiments of the present application. It should be appreciated that
computer program instructions may be adopted to implement each flow and/or block in each
flow diagram and/or each block diagram, and a combination of the flows and/or the blocks in
each flow diagram and/or each block diagram. These computer program instructions may be
provided to a general-purpose computer, a special-purpose computer, an embedded processor
or a processor of other programmable data processing equipment to generate a machine, such
that the instructions executed by the computer or the processor of other programmable data
processing equipment create a device for implementing functions specified in one or multiple
flows of each flow diagram and/or one or multiple blocks of each block diagram.

[0049] These computer program instructions may also be stored in a computer-readable
memory that is capable of guiding é computer or the other programmable data processing
equipment to work in a specific mode; the instructions stored in the computer-readable
memory are enabled to create an article of manufacture including an instruction device for
implementing functions specified in one or more flows of each flow diagram and/or one or
more blocks of each block diagram.

[0050] These computer program instructions may be loaded on a computer or other
programmable data processing equipment, so that a series of operation steps can be executed
on the computer or the other programmable data processing equipment to generate processing
implemented by the computer; in this way, the instructions executed -on the computer or the
other programmable data processing equipment provide steps for implementing functions
specified in one or more flows of each flow diagram and/or one or more blocks of each block
diagram.

[0051] Although the preferred embodiments of the present application are already described,
those skilled in the art can make another alterations and modifications to these embodiments
once they learn about the basic creative concept. Hence, the appended claims are intended to
be interpreted as including the preferred embodiments and all the alterations and
modifications falling into the scope of the present application.

[0052] Finally, it still needs to be noted that relational terms such as first, second, and the
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like herein are merely used for differentiating one entity or operation from another entity or
operation rather than definitely requiring or implying any actual relationship or order between
these entities or 6perations. In addition, the terms “comprising” and “containing”, or any
other variants thereof are intended to cover non-exclusive containing, such that a process, a
method, an article or an apparatus including a series of elements includes not only those
elements, but also other elements not explicitly listed, or further includes inherent elements of
the process, the method, the article or the apparatus. Without more limitations, elements

2

defined by the sentence of “comprising a...” shall not be exclusive of additional same
elements also existing in the process, the method, the article or the apparatus.

[0053] The above embodiments are merely used for illustrating, rather than limiting the
present disclosure. Various changes and variations can also be made by a person of ordinary
skill in the related art without departing from the spirit and the scope of the present disclosure.

Therefore, all the equivalent technical solutions also fall into the scope of the present

disclosure, and the scope of patent protection of the present disclosure is defined by claims.
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WHAT IS CLAIMED IS:

1. A smart security inspection system, characterized in that comprising:

a server, an information input unit in an information input area, a baggage unpacking unit in
a baggage packing/unpacking area that comprises a plurality of baggage unpacking stations, a
security inspection unit comprising a security inspection imaging machine and a human-body
check machine in a security inspection area, a baggage sorting device comprising a first
conveyor and a second conveyor and a centralized data processing unit in a processing area;

the baggage packing/unpacking area is arranged upstream of the security inspection area;
the information input area is arranged upstream of the baggage packing/unpacking area, the
processing area is arranged far away or close to the security inspection area;

the information input unit, the baggage unpacking unit, the security inspection unit and the
centralized data processing unit are in communication connection with the server, respectively;

the information input unit obtains information of a person to be inspected by scanning the
person to be inspected or scanning an identity document of the person;

the baggage unpacking unit obtains the information of the person to be inspected and
distributes a baggage identifier to a piece of baggage to be inspected of the person to be
inspected; the baggage unpacking unit binds the baggage identifier and the information of the
person to be inspected,

the security inspection unit obtains pre-stored risk information according to the information
of the person to be inspected, performs differentiated security inspections on the person to be
inspected and the baggage by using differentiated automatic identification algorithms or
inspection methods according to the risk information, and sends obtained data to the centralized
data processing unit;

the security inspection imaging machine obtains the baggage identifier, obtains the
information of the person to be inspected according to a binding relation of the baggage

identifier and the person to be inspected, obtains the pre-stored risk information according to the
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information of the person to be inspected, performs differentiated security inspections on the
baggage according to the pre-stored risk information;

the centralized data processing unit evaluates the person to be inspected and the baggage
according to the obtained data, generates a security inspection result, and binds the security
inspection result with the information of the person to be inspected;

wherein the server matches the information of the person to be inspected with the security
inspection result and stores them,

wherein the baggage sorting device is arranged downstream of the security inspection unit if
the inspected baggage is detected as normal baggage, the baggage is delivered through the first
conveyor to a designate area from which the inspected person will take his/her baggage away,
and if the inspected baggage is conveyed to the baggage sorting device and there is still no
determination whether the inspected baggage contains any suspected objects the baggage is

delivered through the second conveyor for further inspection.

2. The smart security inspection system of claim 1, characterized in that
each of which corresponds to a person to be inspected, and distributes the baggage identifier

and binds the information of the person to be inspected to the baggage identifier.

3. The smart security inspection system of claim 2, characterized in that a baffle gate is
arranged at an entrance of the baggage packing/unpacking area;

the baffle gate is connected with the server;

the server obtains the number of persons to be inspected in the baggage packing/unpacking

area, and the baffle gate is opened or closed according to the number.

4. The smart security inspection system of claim 1, characterized in that further comprising
an image acquisition unit;

before the baggage to be inspected enters the security inspection unit, the image acquisition
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unit acquires an image of the baggage to be inspected and identifies the baggage identifier, and

binds the acquired image of baggage to the baggage identifier.

5. A smart security inspection method based on the smart security inspection system of any
of claims 1-4, characterized in that comprising the following steps:

distributing, with a baggage unpacking unit, a baggage identifier to a piece of baggage to be
inspected of a person to be inspected and binding the baggage identifier to information of the
person to be inspected at a baggage unpacking station;

identifying, with a security inspection unit, the baggage identifier, obtaining the information
of the person to be inspected according to the baggage identifier, obtaining pre-stored risk
information according to the information of the person to be inspected, wherein the security
inspection unit comprises a security inspection imaging machine and a human-body check
machine;

performing, with a centralized data processor, differentiated security inspections on the
person to be inspected and the baggage by using differentiated automatic identification
algorithms or inspection methods according to the risk information, performing centralized
processing on obtained data, and binding obtained security inspection result to the information of
the person to be inspected, wherein the security inspection imaging machine obtains the baggage
identifier, obtains the information of the person to be inspected according to a binding relation of
the baggage identifier and the person to be inspected, obtains the pre-stored risk information
according to the information of the person to be inspected, performs differentiated security
inspections on the baggage according to the pre-stored risk information;

matching, with a server, the information of the person to be inspected with the security
inspection result and storing them; and

automatically delivering, with a baggage sorting device comprising a first conveyor and a
second conveyor downstream of the security inspection unit, the inspected baggage through the

first conveyor to a designated area from which the inspected person will take his/her baggage
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away if the inspected baggage is detected as normal baggage, and automatically delivering the
inspected baggage through the second conveyor for further inspection if the inspected baggage is
conveyed to the baggage sorting device and there is still no determination whether the inspected

baggage contains any suspected objects.

6. The smart security inspection method of claim S, characterized in that further comprising
the step of inputting and verifying identity information of the person to be inspected before

obtaining the information of the person to be inspected.

7. The smart security inspection method of claim S, characterized in that further comprising
the steps of:

simultaneously distributing baggage identifiers to a plurality of persons to be inspected in
the baggage packing/unpacking area;

controlling a number of the persons to be inspected entering the baggage packing/unpacking
area according to a number of the persons to be inspected in the baggage packing/unpacking

area.

8. The smart security inspection method of claim 5, characterized in that further comprising
the step of taking an image of the baggage and binding the image to the baggage identifier prior
to the step of performing the differentiated security inspections on the person to be inspected and

the baggage.
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