10

15

20

25

Control method for a turnstile device, terminal, turnstile device and system

TECHNICAL FIELD

The present invention relates to a turnstile device, in particular to a control

method for a turnstile device, a terminal, a turnstile device and a system.

BACKGROUND

Identity authentication via a turnstile device is usually required for admit-
tance in subways, railway stations or office buildings and other public places.
Most of the existing turnstile devices are based on card swiping operation to
achieve user authentication. However, in such places as subways, high-speed
railway stations and other places with high passenger throughput, cards may eas-
ily get lost when users pass the turnstile device channel of a turnstile device by
swiping cards, and users often forget to bring cards, so that they cannot timely
swipe card to enter or exit the station, resulting in inconvenience for users.
Although some turnstile devices have already used face recognition for ac-
cess control of turnstile devices, which requires networking of turnstile devices to
transmit images collected by cameras on turnstile devices to an Internet server
and to control admittance via turnstile devices after image authentication.
Because the network is prone to delays, making turnstile devices prone to
failure of normal opening, delayed opening, and so on, and such turnstile devices
are prone to breakdown in case of high passenger throughput, resulting in traffic

congestions, so that no extensive application is possible.

SUMMARY

The present invention aims to solve the technical problem to enable conven-
ient and fast opening of a turnstile device channel without swiping a card by the
user.

The object of the present invention is to provide a turnstile device, a termi-
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nal, a turnstile device and a system to enable convenient and fast opening of a
turnstile device channel without swiping a card by the user.

In order to achieve the above-mentioned object, the present invention pro-
vides a control method for a turnstile device comprising following steps:

Acquiring a first face feature value of a user sent by a terminal;

Acquiring and processing a face image of the user collected by a first cam-
era module to acquire a second face feature value;

Matching the first face feature value and the second face feature value ac-
cording to a preset matching rule;

Opening the turnstile device channel of the turnstile device in case of a suc-
cessful matching.

Further, as a preferred option, the step of acquiring a first face feature value
of a user sent by a terminal includes:

Establishing a Bluetooth wireless communication connection with the ter-
minal and receiving the first face feature value via a Bluetooth wireless commu-
nication channel.

Further, as a preferred option, the step of acquiring and processing a face
image of the user collected by a first camera module to acquire a second face
feature value includes: Acquiring a face image of the user collected by the first
camera module in real time; Displaying the face image by a first display module
in real time; Processing the face image according to a preset image algorithm to
acquire a second face feature value; and clearing the previously cached data when
the storage capacity of the face image collected in real time is greater than a pre-
set value.

Further, as a preferred option, the step of opening the turnstile device chan-
nel of the turnstile device in case of a successful matching includes: Determining
based on the entries and exits data acquired from the terminal whether the current
entries and exits data contains entries information in case of a successful match-
ing; Opening the turnstile device channel and sending the entries information to
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the terminal to update the entries and exits data with the entries information if it
is determined that the entries and exits data does not include the entries infor-
mation and the current turnstile device channel is an entry channel; and opening
the turnstile device channel and sending exits information to the terminal to up-
date the entries and exits data with the exits information if it is determined that
the entries and exits data includes the entries information and the current turnstile
device channel is an exit channel.

Further, as a preferred option, after the step of opening the turnstile device
channel of the turnstile device in case of a successful matching, the method in-
cludes further: Deleting automatically the first face feature value and the second
face feature value previously stored according to the recording time when the da-
ta storage capacity of the cumulatively acquired first face feature value and sec-
ond face feature value exceeds a preset data volume.

The present application further provides a control method for a turnstile de-
vice comprising following steps:

Receiving a first face feature value sent by a server, wherein the server pro-
cesses the user’s face image according to a preset image algorithm to acquire the
first face feature value;

Sending the first face feature value to the turnstile device.

Further, as a preferred option, before the step of receiving a first face feature
value sent by a server, the method includes further: Acquiring a face image of the
user; and transmitting the face image to the server.

Further, as a preferred option, the step of sending the first face feature value
to the turnstile device includes: Establishing a Bluetooth wireless communication
connection with the turnstile device; and sending the first face feature value to the
turnstile device via a Bluetooth wireless communication channel.

Further, as a preferred option, the method includes further: Sending entries
and exits data to the turnstile device; Receiving the entries information sent by
the turnstile device and updating the entries and exits data with the entries infor-
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mation; and receiving the exits information sent by the turnstile device and up-
dating the entries and exits data with the exits information.

The present application further provides a turnstile device comprising:

A wireless transmission device for acquiring a first face feature value of a
user sent by a terminal;

A face recognition device used for acquiring and processing a face image of
the user collected by a first camera module to acquire a second face feature value
and for matching the first face feature value and the second face feature value
according to a preset matching rule;

A control device for opening the turnstile device channel of the turnstile de-
vice in response to an instruction after a successful matching by the face recogni-
tion device.

Further, as a preferred option, the wireless transmission device includes a
first Bluetooth module for establishing a Bluetooth wireless communication con-
nection with the terminal and receiving the first face feature value via a Bluetooth
wireless communication channel.

Further, as a preferred option, the face recognition device includes: A first
camera module for collecting a face image of the user in real time; A first display
module for displaying the face image in real time; A matching module for pro-
cessing the face image according to a preset image algorithm to acquire a second
face feature value and for matching the first face feature value and the second
face feature value according to a preset matching rule; and a data storage module
for storing the face image and clearing the previously cached data via the pro-
cessor when the face image data collected in real time is larger than a preset val-
ue.

Further, as a preferred option, the control device includes: A data analysis
module for determining based on the entries and exits data acquired from the
terminal whether the current entries and exits data contains entries information
after responding to an instruction after a successful matching by the face recogni-
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tion device; and a turnstile device channel opening module for: Opening the turn-
stile device channel and sending entries information to the terminal to update the
entries and exits data with the entries information if the data analysis module de-
termines that the entries and exits data does not include the entries information
and the current turnstile device channel is an entry channel; and opening the turn-
stile device channel and sending exits information to the terminal to update the
entries and exits data with the exits information if the data analysis module de-
termines that the entries and exits data includes the entries information and the
current turnstile device channel is an exit channel.

Further, as a preferred option, the face recognition device further includes a
data clearing module for deleting automatically the first face feature value and
the second face feature value previously stored according to the recording time
when the data storage capacity of the cumulatively acquired first face feature
value and second face feature value exceeds a preset data volume.

The present application further provides a terminal comprising a wireless
communication device for receiving a first face feature value sent by a server and
sending the first face feature value to the turnstile device, wherein the server
processes the user’s face image acquired according to a preset image algorithm to
acquire the first face feature value.

Further, as a preferred option, the wireless communication device includes:
A network transmission module for receiving the first face feature value sent by
the server; and a second Bluetooth module for establishing a Bluetooth wireless
communication connection with the turnstile device and sending the first face
feature value to the turnstile device via a Bluetooth wireless communication
channel.

Further, as a preferred option, the terminal further includes an image collec-
tion device for acquiring the face image of the user; wherein the network trans-
mission module is also used for transmitting the face image to the server.

Further, as a preferred option, the second Bluetooth module are further used
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for: Sending entries and exits data to the turnstile device; Receiving the entries
information sent by the turnstile device and updating the entries and exits data
with the entries information; and receiving the exits information sent by the turn-
stile device and updating the entries and exits data with the exits information.

The present application further provides a turnstile device access control
system comprising a turnstile device and a terminal described above, the terminal
being used for opening the turnstile device channel of the turnstile device.

Compared with the existing technology, the beneficial effect of the present
invention is mainly embodied in that the present invention enables users to open a

turnstile device channel in a convenient and fast way without swiping a card.

BRIEF DESCRIPTION OF THE DIAGRAMS

Figure 1 is a flowchart of the control method for a turnstile device in a first
embodiment of the present invention;

Figure 2 is a flowchart of the control method for a turnstile device in a sec-
ond embodiment of the present invention;

Figure 3 is a flowchart of the Step S1 in the second embodiment of the pre-
sent invention;

Figure 4 is a flowchart of the Step S2 in the second embodiment of the pre-
sent invention;

Figure 5 is a flowchart of the Step S4 in the second embodiment of the pre-
sent invention;

Figure 6 is another flowchart of the Step S4 in the second embodiment of
the present invention;

Figure 7 is a flowchart of the control method for a turnstile device in a third
embodiment of the present invention;

Figure 8 is a flowchart of the control method for a turnstile device in a
fourth embodiment of the present invention;

Figure 9 is a flowchart of the Step S103 in the fourth embodiment of the
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present invention;

Figure 10 is a flowchart of the Steps S104 to S106 in the third embodiment
of the present invention;

Figure 11 is a block diagram of the circuit module of the turnstile device in a
fifth embodiment of the present invention;

Figure 12 is a block diagram of the circuit module of the turnstile device in a
sixth embodiment of the present invention;

Figure 13 is a block diagram of the circuit module of the terminal in a sev-
enth embodiment of the present invention;

Figure 14 is a block diagram of the circuit module of the terminal in an
eighth embodiment of the present invention;

Figure 15 is a block diagram of the circuit module of the system in the sev-
enth embodiment of the present invention;

Figure 16 is a block diagram of the circuit module of the system in a ninth
embodiment of the present invention.

Reference signs: Turnstile device 6, wireless transmission device 61, first
Bluetooth module 611, face recognition device 62, first camera module 621, first
display module 622, matching module 623, data storage module 624, data clear-
ing module 625, control device 63, data analysis module 631, turnstile device
channel opening module 632, terminal 9, wireless communication device 91,
network transmission module 911, second Bluetooth module 912, image collec-

tion device 92, second camera module 921, second display module 922.

DETAILED DESCRIPTION OF THE INVENTION

The control method and the system for the turnstile device of the present in-
vention are described below in details with reference to the drawings, which rep-
resents preferred embodiments of the present invention. It is understood that
those skilled in this field can modify the present invention and still realize the
beneficial effect of the present invention. The following description should

7



10

15

20

25

therefore be understood as being widely known to those skilled in this field and
not as a restriction on the present invention.

The technical solutions disclosed in the embodiments of the present inven-
tion are applied to turnstile devices and terminals. The terminals can be mobile
phones, tablets, smart wearable devices, personal digital assistants, mobile sale
devices and other electronic devices that can be held by users, and the terminals
can record terminal motion data, upload user's face image or collect user's face
image and so on. Smart wearable devices can be wristband smart wearable de-
vices, or smart wearable devices that can be worn on a user’s upper limb, such as
an intelligent wearable device that can be worn on a user’s finger.

Embodiment 1

Refer to Figure 1. The present embodiment provides a control method for a
turnstile device. The control method is used for a turnstile device and comprises
following steps:

Step S1: Acquiring a first face feature value of a user sent by a terminal;

Step S2: Acquiring and processing a face image of the user collected by a
first camera module to acquire a second face feature value;

Step S3: Matching the first face feature value and the second face feature
value according to a preset matching rule;

Step S4: Opening the turnstile device channel of the turnstile device in case
of a successful matching.

Specifically, the user uploads the user's face image acquired by a second
camera module on the terminal via the terminal, for example, via a mobile phone,
to a server on the Internet. A first face feature value is acquired by processing the
face image based on a preset image algorithm, such as Baidu image algorithm,
360 image algorithm, Google image algorithm, etc. by the server and then sent to
turnstile device via the terminal.

After acquiring the face image of the user collected by the first camera
module, the turnstile device can acquire a second face feature value through an
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offline processing via the preset image algorithm, such as Baidu image algorithm,
360 image algorithm, etc., and then match the first face feature value and the
second face feature value according to a preset matching algorithm. If the match-
ing 1s successful, a turnstile barrier used to open and close the turnstile device
channel in the turnstile device can receive an open signal to open the turnstile de-
vice channel, allowing passengers to pass. If the matching is unsuccessful, the
turnstile device channel remains closed. Preferably, the same algorithm is used
for the image algorithms in steps S1 and S2, which can achieve higher matching
degree, avoid the issue of failed matching and recognition due to the image algo-
rithm's recognition precision, and improve the reliability of turnstile device and
its control method in this application.

As can be seen from the above steps, the control method of the present ap-
plication makes it unnecessary for the turnstile device to transmit the collected
image to the Internet via a network, that is, a real-time second face feature value
is acquired through offline processing, so as to enable convenient and fast open-
ing of the turnstile device channel when the first face feature value sent by the
terminal is acquired by the turnstile device, and the second face feature value and
the first face feature value are matched. In this way, the issue of turnstile device
breakdown or delayed opening due to network delays in the face image checking
process for turnstile devices in the state of the art is solved. The turnstile device
need not prestore the user's image during use, which reduces the work load of
turnstile device, simplifies the operation, shortens the image authentication time
of turnstile device, and improves the efficiency of turnstile device, so that users
do not need to carry electronic cards, making it easier for users to travel around.
In addition, it can also prevent the loss suffered by users due to the unauthorized
usage of bus cards and other cards after the loss of the cards.

Specifically, the step S1 in this embodiment can also be preceded by step S2
and followed by step S3, so this embodiment does not limit or specify the se-
quence in which turnstile device acquires the first face image feature and the
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second face image feature.
In addition, it is worth noting that first camera module can be the first cam-
era module with which the turnstile device is equipped, or a separately provided

module, which is not limited or specified in this embodiment.

Embodiment 2

Refer to Figure 2. The present embodiment provides a control method for a
turnstile device. The control method is used for a turnstile device and comprises
following steps:

Step S1: Acquiring a first face feature value of a user sent by a terminal;

Step S2: Acquiring and processing a face image of the user collected by a
first camera module to acquire a second face feature value;

Step S3: Matching the first face feature value and the second face feature
value according to a preset matching rule;

Step S4: Opening the turnstile device channel of the turnstile device in case
of a successful matching.

Specifically, the user uploads the user's face image acquired by a second
camera module on the terminal via the terminal, for example, via a mobile phone,
to a server on the Internet. A first face feature value is acquired by processing the
face image based on a preset image algorithm, such as Baidu image algorithm,
360 image algorithm, Google image algorithm, etc. by the server and then sent to
turnstile device via the terminal.

After acquiring the face image of the user collected by the first camera
module, the turnstile device can acquire a second face feature value through an
offline processing via the preset image algorithm, such as Baidu image algorithm,
360 image algorithm, etc., and then match the first face feature value and the
second face feature value according to a preset matching algorithm. If the match-
ing 1s successful, a turnstile barrier used to open and close the turnstile device
channel in the turnstile device can receive an open signal to open the turnstile de-
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vice channel, allowing passengers to pass. If the matching is unsuccessful, the
turnstile device channel remains closed. Preferably, the same algorithm is used
for the image algorithms in steps S1 and S2, which can achieve higher matching
degree, avoid the issue of failed matching and recognition due to the image algo-
rithm's recognition precision, and improve the reliability of turnstile device and
its control method in this application.

As can be seen from the above steps, the control method of the present ap-
plication makes it unnecessary for the turnstile device to transmit the collected
image to the Internet via a network, that is, a real-time second face feature value
is acquired through offline processing, so as to enable convenient and fast open-
ing of the turnstile device channel when the first face feature value sent by the
terminal is acquired by the turnstile device, and the second face feature value and
the first face feature value are matched. In this way, the issue of turnstile device
breakdown or delayed opening due to network delays in the face image checking
process for turnstile devices in the state of the art is solved. The turnstile device
need not prestore the user's image during use, which reduces the work load of
turnstile device, enables adaption to working environments with high passenger
throughput, simplifies the operation, shortens the image authentication time of
turnstile device, and improves the efficiency of turnstile device, so that users do
not need to carry electronic cards, making it easier for users to travel around. In
addition, it can also prevent the loss suffered by users due to the unauthorized
usage of bus cards and other cards after the loss of the cards.

Specifically, as shown in Figures 3 and 4, the step S1 in this embodiment
can also be preceded by step S2 and followed by step S3, so this embodiment
does not limit or specify the sequence in which turnstile device acquires the first
face image feature and the second face image feature.

Specifically, the step S1 can include:

Step S11: Establishing a Bluetooth wireless communication connection with
the terminal;
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Step S12: Receiving the first face feature value via a Bluetooth wireless
communication channel.

The turnstile device is connected to the terminal via Bluetooth wireless
communication connection and receives the first face feature value, which takes
advantage of the Bluetooth transmission speed and large transmission volume,
ensures fast transmission of face feature value with a large data volume to the
turnstile device, avoids delays, guarantees the smooth execution of subsequent
steps and shortens the time needed to pass the turnstile device.

Obviously, the turnstile device in this embodiment can also realize the wire-
less communication connection between the turnstile device and the terminal
through other wireless communication connections, such as Infrared wireless
communication and WIFI wireless communication.

Further, as a preferred option, as shown in Figure 4, the step S2 can include:

Step S21: Acquiring a face image of the user collected by the first camera
module in real time;

Step S22: Displaying the face image by a first display module in real time;

Step S23: Processing the face image according to a preset image algorithm
to acquire a second face feature value.

Displaying the user’s face image collected by the first camera module in real
time through the first display module can enable the user to observe the displayed
image, and quickly move into the collection area of the first camera module,
which makes it more convenient for the first camera module to collect the user's
face image, shortens the collection time of turnstile device, and improves the
traffic efficiency.

The step S2 further includes:

Step S24: Clearing the previously cached data when the storage capacity of
the face image collected in real time is greater than a preset value.

As can be seen from the description above, the above step can reduce the
storage space occupied by real-time face images, reduce the manufacturing cost
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and work load of the turnstile device and enable better adaption to situations with
large passenger throughput.

In addition, it should be noted that the step S22 can also be a non-essential
step for the step S2 of this embodiment, for example, by asking the user to stand
in the specified collection area, the displaying through the first display module
can be omitted.

The step S24 can also be preceded by step S21 and followed by step S23, so
the sequence among the steps S21 to S24 is neither limited nor further specified
here.

Further, as a preferred option, as shown in Figure 5, when the current turn-
stile device channel is an entry channel, the step S4 can include:

Step S41: Determining based on the entries and exits data acquired from the
terminal whether the current entries and exits data contains entries information in
case of a successful matching;

Step S42: Opening the turnstile device channel and sending the entries in-
formation to the terminal to update the entries and exits data with the entries in-
formation if it is determined that the entries and exits data does not include the
entries information.

Further, as a preferred option, as shown in Figure 6, when the current turn-
stile device channel is an exit channel, the step S4 can include:

Step S41°: Determining based on the entries and exits data acquired from the
terminal whether the current entries and exits data contains entries information in
case of a successful matching;

Step S42’: Opening the turnstile device channel and sending exits infor-
mation to the terminal to update the entries and exits data with the exits infor-
mation if it is determined that the entries and exits data includes the entries in-
formation.

As can be seen from the description above, when the turnstile device match-
es first face feature value and second face feature value successfully, it can be
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determined based on the acquired entries and exits data whether the user has en-
tered the station or not, so that the corresponding turnstile device can judge
whether the user has entered the station based on the entries and exits data and
decide whether to open the turnstile device channel to avoid undesirable opening
of the turnstile device channel.

It is worth noting that the updating of entries and exits data with entries in-
formation or exits information can take place by incorporating the same into the
entries and exits data based on time sequence or by replacement and by incorpo-
rating the replaced data into a historical data records, which is neither limited nor
further specified in this embodiment.

It is worth noting that the method further includes the following step after
step S41:

Determining the amount to be deducted based on the entries and exits data.

It can be seen that the turnstile device can determine the amount to be de-
ducted based on the entries and exits information recorded in the entries and exits
data and the deduction rules. Here, it is necessary to explain that the entries and
exits data in this embodiment cannot only include entries and exits information,
but also include business data such as deduction rules, which is not further speci-
fied here.

After step S4, the present embodiment further includes:

Step S5: Deleting automatically the first face feature value and the second
face feature value previously stored according to the recording time when the da-
ta storage capacity of the cumulatively acquired first face feature value and sec-
ond face feature value exceeds a preset data volume.

It can be seen that this step can enable effective use of the storage space of
the turnstile device, eliminating the concerns that the turnstile device cannot op-
erate normally due to excessive storage capacity of the generated data when users
pass the turnstile device, which helps meet the demand of large passenger traffic.

The preset data volume in this embodiment, such as the number of data en-
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tries stored, can be determined by the current turnstile device storage space,
working environment, daily passenger traffic and other factors.

In addition, the storage capacity of the first face feature value and second
face feature value data cumulatively acquired in step S6 can also be transmitted
to a server via the back-end transmission or terminal transmission connected with

the turnstile device, so as to achieve backup of turnstile access data.

Embodiment 3

Refer to Figure 7. The present embodiment provides a control method for a
turnstile device. The control method is used for a terminal and comprises follow-
ing steps:

Step S102: Receiving a first face feature value sent by a server, wherein the
server processes the face image according to a preset image algorithm to acquire
the first face feature value;

Step S103: Sending the first face feature value to the turnstile device.

Specifically, in this application, the user can control the opening of the turn-
stile device terminal of the turnstile device via the terminal, for example a smart
wrist watch, a mobile phone, etc., upload the user's face image to server through
the local database or retrieve the user's face image stored in the server, so that
server can acquire the first face feature value by processing face image based on
the preset image algorithm, such as Baidu image algorithm, 360 image algorithm,
Google image algorithm, etc., and then send it to the terminal.

When users need to pass turnstile device, they can send the first face feature
value to turnstile device via the terminal to open the turnstile device channel of
the turnstile device.

The control method of this application enables users to use a terminal that
can receive the first face feature value to send the first face feature value to the
turnstile device, which can easily and quickly open the turnstile device channel.
In this way, the issue of turnstile device breakdown or delayed opening due to
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network delays in the face image checking process for turnstile devices in the
state of the art is solved. The turnstile device need not prestore the user's image
during use, which reduces the work load of turnstile device, enables adaption to
working environments with high passenger throughput, simplifies the operation,
shortens the image authentication time of turnstile device, and improves the effi-
ciency of turnstile device, so that users do not need to carry electronic cards,
making it easier for users to travel around. In addition, it can also prevent the loss
suffered by users due to the unauthorized usage of bus cards and other cards after
the loss of the cards.

It should be noted that in this embodiment, the user can be registered
through an APP in the terminal, and then the first face feature value correspond-
ing to the registered user's face image can be acquired from server, wherein the
first face feature value can be the user's face image collected by the user through
other terminal, such as a mobile phone, a computer, etc., and the user's face im-
age can be uploaded to server through the local database, or the user's face image
stored in the server can be retrieved, then the first face feature value is acquired

after image processing by the server.

Embodiment 4

Refer to Figure 8. The present embodiment provides a control method for a
turnstile device. The control method is used for a terminal and comprises follow-
ing steps:

Step S102: Receiving a first face feature value sent by a server, wherein the
server processes the face image according to a preset image algorithm to acquire
the first face feature value;

Step S103: Sending the first face feature value to the turnstile device.

Specifically, in this application, the user can control the opening of the turn-
stile device terminal of the turnstile device via the terminal, for example a smart
wrist watch, a mobile phone, etc., upload the user's face image to server through
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the local database or retrieve the user's face image stored in the server, so that
server can acquire the first face feature value by processing face image based on
the preset image algorithm, such as Baidu image algorithm, 360 image algorithm,
Google image algorithm, etc., and then send it to the terminal.

When users need to pass turnstile device, they can send the first face feature
value to turnstile device via the terminal to open the turnstile device channel of
the turnstile device.

The control method of this application enables users to use a terminal that
can receive the first face feature value to send the first face feature value to the
turnstile device, which can easily and quickly open the turnstile device channel.
In this way, the issue of turnstile device breakdown or delayed opening due to
network delays in the face image checking process for turnstile devices in the
state of the art is solved. The turnstile device need not prestore the user's image
during use, which reduces the work load of turnstile device, enables adaption to
working environments with high passenger throughput, simplifies the operation,
shortens the image authentication time of turnstile device, and improves the efti-
ciency of turnstile device, so that users do not need to carry electronic cards,
making it easier for users to travel around. In addition, it can also prevent the loss
suffered by users due to the unauthorized usage of bus cards and other cards after
the loss of the cards.

Further, as a preferred option, as shown in Figure 8, the present embodiment
includes the following before step S102:

Step S100: Acquiring a face image of the user;

Step S101: Transmitting the face image to the server.

As can be seen from above, in this application, the user's face image can also
be acquired through terminal, such as through the second camera module, or from
terminal's local database, and transmitted to server, so as to facilitate the user's
operation of the terminal and simplify the process.

Specifically, the user can register a user's account on terminal's APP, and
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then upload the user's face image to server through the APP, or acquire the user's
face image via terminal's second camera module and upload it to the server, and
the user can check the uploaded face image or the captured face image through
the second display module, so that the uploaded image meets the specification of
feature extraction and is close to the standard face image. Here, it is important to
note that the terminal APP in this embodiment can register multiple user accounts
and upload face images of corresponding users to achieve face-swiping through
the same terminal after switching of user account to pass the turnstile.

Specifically, as shown in Figure 9, the step S103 includes:

Step S1031: Establishing a Bluetooth wireless communication connection
with the turnstile device;

Step S1032: Sending the first face feature value to the turnstile device via a
Bluetooth wireless communication channel.

In this way, the terminal in the present application is connected to the turn-
stile device via Bluetooth wireless communication connection and sends the first
face feature value, which takes advantage of the Bluetooth transmission speed
and large transmission volume, ensures fast transmission of face feature value
with a large data volume to the turnstile device, avoids delays, guarantees the
smooth execution of subsequent steps and shortens the time needed to pass the
turnstile device.

Further, as shown in Figure 10, the control method in the present embodi-
ment further includes:

Step 104: Sending entries and exits data to the turnstile device;

Step 105: Receiving the entries information sent by the turnstile device and
updating the entries and exits data with the entries information;

Step 106: Receiving the exits information sent by the turnstile device and

updating the entries and exits data with the exits information;

As can be seen from the description above, when sending entries and exits

data to turnstile device through terminal and receiving entries and exits infor-
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mation to update entries and exits data, that is, through data transmission between
terminal and turnstile device and through data update, the turnstile device can
judge whether the user has entered the station based on the entries and exits data
acquired from the terminal and decide whether to open the turnstile device chan-
nel to avoid undesirable opening of the turnstile device channel.

It is worth noting that the updating of entries and exits data with entries in-
formation or exits information can take place by incorporating the same into the
entries and exits data based on time sequence or by replacement and by incorpo-
rating the replaced data into a historical data records, which is neither limited nor
further specified in this embodiment.

It is notable that the above steps S104 to S106 may be carried out either be-
fore or after the steps S101 or after the steps S103 or simultaneously, and this
embodiment does not limit or specify the sequence between the steps S104 to

S106 and the steps S101 to S103.

Embodiment 5

As shown in Figure 11, the present embodiment provides a turnstile device
comprising:

A wireless transmission device 61 for acquiring a first face feature value of a
user sent by a terminal 9;

A face recognition device 62 used for acquiring and processing a face image
of the user collected by a first camera module 621 to acquire a second face fea-
ture value and for matching the first face feature value and the second face fea-
ture value according to a preset matching rule;

A control device 63 for opening the turnstile device channel of the turnstile
device 6 in response to an instruction after a successful matching by the face
recognition device 62.

As can be seen from the above, the turnstile device 6 of the present applica-
tion doesn’t need to transmit the collected image to the Internet via a network,
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that is, a real-time second face feature value is acquired through offline pro-
cessing, so as to enable convenient and fast opening of the turnstile device chan-
nel when the first face feature value sent by the terminal 9 is acquired by the
turnstile device 6, and the second face feature value and the first face feature
value are matched. In this way, the issue of turnstile device 6 breakdown or de-
layed opening due to network delays in the face image checking process for turn-
stile devices 6 in the state of the art is solved. The turnstile device 6 need not
prestore the user's image during use, which reduces the work load of turnstile de-
vice 6, simplifies the operation, shortens the image authentication time of turn-
stile device 6, and improves the efficiency of turnstile device 6, so that users do
not need to carry electronic cards, making it easier for users to travel around. In
addition, it can also prevent the loss suffered by users due to the unauthorized

usage of bus cards and other cards after the loss of the cards.

Embodiment 6

As shown in Figure 12, the present embodiment provides a turnstile device
comprising:

A wireless transmission device 61 for acquiring a first face feature value of a
user sent by a terminal 9;

A face recognition device 62 used for acquiring and processing a face image
of the user collected by a first camera module 621 to acquire a second face fea-
ture value and for matching the first face feature value and the second face fea-
ture value according to a preset matching rule;

A control device 63 for opening the turnstile device channel of the turnstile
device 6 in response to an instruction after a successful matching by the face
recognition device 62.

As can be seen from the above, the turnstile device 6 of the present applica-
tion doesn’t need to transmit the collected image to the Internet via a network,
that is, a real-time second face feature value is acquired through offline pro-
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cessing, so as to enable convenient and fast opening of the turnstile device chan-
nel when the first face feature value sent by the terminal 9 is acquired by the
turnstile device 6, and the second face feature value and the first face feature
value are matched. In this way, the issue of turnstile device 6 breakdown or de-
layed opening due to network delays in the face image checking process for turn-
stile devices 6 in the state of the art is solved. The turnstile device 6 need not
prestore the user's image during use, which reduces the work load of turnstile de-
vice 6, simplifies the operation, shortens the image authentication time of turn-
stile device 6, and improves the efficiency of turnstile device 6, so that users do
not need to carry electronic cards, making it easier for users to travel around. In
addition, it can also prevent the loss suffered by users due to the unauthorized
usage of bus cards and other cards after the loss of the cards.

Specifically, the wireless transmission device 61 in the present embodiment
includes a first Bluetooth module 611 for establishing a Bluetooth wireless com-
munication connection with the terminal 9 and receiving the first face feature
value via a Bluetooth wireless communication channel.

As can be seen from above, the turnstile device 6 is connected to the termi-
nal 9 via Bluetooth wireless communication connection and receives the first face
feature value, which takes advantage of the Bluetooth transmission speed and
large transmission volume, ensures fast transmission of face feature value with a
large data volume to the turnstile device 6, avoids delays, guarantees the smooth
execution of subsequent steps and shortens the time needed to pass the turnstile
device 6.

Obviously, the wireless transmission device 61 in this embodiment can also
be other wireless communication devices, such as Infrared wireless communica-
tion module, WIFI module and other wireless communication modules, in order
to realize the wireless communication between turnstile device 6 and the terminal
9.

Further, as a preferred option, the face recognition device 62 in the present
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embodiment includes: A first camera module 621 for collecting a face image of
the user in real time; A first display module 622 for displaying the face image in
real time; and a matching module 623 for processing the face image according to
a preset image algorithm to acquire a second face feature value and for matching
the first face feature value and the second face feature value according to a preset
matching rule.

Displaying the user’s face image collected by the first camera module 621 in
real time through the first display module 622 can enable the user to observe the
displayed image, and quickly move into the collection area of the first camera
module 621, which makes it more convenient for the first camera module 621 to
collect the user's face image, shortens the collection time of turnstile device 6,
and improves the traffic efficiency.

Further, as a preferred option, the face recognition device 62 in the present
embodiment further includes a data storage module 624 for storing the face im-
age and clearing the previously cached data via the processor when the face im-
age data collected in real time is larger than a preset value, so as to reduce the
storage space occupied by the real-time collected face image, reduce the manu-
facturing cost of turnstile device 6 and its workload, which can help better deal
with the situation with large passenger flow.

It is notable that data storage module 624 in this embodiment is also used to
store the first face feature value and the second face feature value, and when
matching module 623 works, the first face feature value and the second face fea-
ture value data stored by the data storage module 624 is retrieved and matched. If
the matching is successful, an instruction signal is sent to the control device 63.

Further, as a preferred option, when the turnstile device 6 is an entry turn-
stile device 6, the control device 63 includes:

A data analysis module 631 for determining based on the entries and exits
data acquired from the terminal 9 whether the current entries and exits data con-
tains entries information after responding to an instruction after a successful
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matching by the face recognition device 62;

An turnstile device channel opening module 632 for opening the turnstile
device channel and sending entries information to the terminal 9 to update the
entries and exits data with the entries information if the data analysis module 631
determines that the entries and exits data does not include the entries information
and the current turnstile device channel is an entry channel.

Further, as a preferred option, when the turnstile device 6 is an exit turnstile
device 6, the control device 63 includes:

A data analysis module 631 for determining based on the entries and exits
data acquired from the terminal 9 whether the current entries and exits data con-
tains entries information after responding to an instruction after a successful
matching by the face recognition device 62;

A turnstile device channel opening module 632 for opening the turnstile de-
vice channel and sending exits information to the terminal 9 to update the entries
and exits data with the exits information if the data analysis module 631 deter-
mines that the entries and exits data includes the entries information and the cur-
rent turnstile device channel is an exit channel.

For example, the control device 63 in this embodiment is an industrial con-
trol computer which, after receiving the instruction signal sent by the face recog-
nition device 62, acquires the user's entries and exits data via the wireless trans-
mission device 61, and analyzes the entries and exits data through the data analy-
sis module 631.

As can be seen from the description above, when the turnstile device 6
matches first face feature value and second face feature value successfully, it can
be determined based on the acquired entries and exits data whether the user has
entered the station or not, so that the corresponding turnstile device 6 can judge
whether the user has entered the station based on the entries and exits data and
decide whether to open the turnstile device channel to avoid undesirable opening
of the turnstile device channel.
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It is worth noting that the updating of entries and exits data with entries in-
formation or exits information can take place by incorporating the same into the
entries and exits data based on time sequence or by replacement and by incorpo-
rating the replaced data into a historical data records, which is neither limited nor
further specified in this embodiment.

It is worth noting that the data analysis module 631 is also used for deter-
mining the amount to be deducted based on the entries and exits data.

It can be seen that the turnstile device 6 can determine the amount to be de-
ducted based on the entries and exits information recorded in the entries and exits
data and the deduction rules. Here, it is necessary to explain that the entries and
exits data in this embodiment cannot only include entries and exits information,
but also include business data such as deduction rules, which is not further speci-
fied here.

Further, as a preferred option, the face recognition device 62 in the present
embodiment further includes a data clearing module 625 for deleting automati-
cally the first face feature value and the second face feature value previously
stored according to the recording time when the data storage capacity of the cu-
mulatively acquired first face feature value and second face feature value exceeds
a preset data volume.

It can be seen that the data clearing module 625 can enable effective use of
the storage space of the turnstile device, eliminating the concerns that the turn-
stile device 6 cannot operate normally due to excessive storage capacity of the
data of the first face feature value and the second face feature value generated
when users pass the turnstile device, which helps meet the demand of large pas-
senger traffic.

The preset data volume in this embodiment, such as the number of data en-
tries stored, can be determined by the storage space of the current turnstile device
6, the working environment, daily passenger traffic and other factors.

In addition, the data clearing module 625 can also transmit the storage ca-
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pacity of the first face feature value and second face feature value data cumula-
tively acquired to the server 10 via the back-end transmission or transmission of
the terminal 9 connected with the turnstile device 6, so as to achieve back-up of

turnstile access data.

Embodiment 7

As shown in Figure 13, the present embodiment provides a terminal com-
prising:

A wireless communication device 91 for receiving a first face feature value
sent by a server 10 and sending the first face feature value to the turnstile device
6, wherein the server 10 processes the face image according to a preset image al-
gorithm to acquire the first face feature value.

As can be seen from the above description, the terminal 9 of this application
can receive the first face feature value, so that users can use the terminal 9 to send
the first face feature value to the turnstile device 6, which can easily and quickly
open the turnstile device channel. In this way, the issue of turnstile device 6
breakdown or delayed opening due to network delays in the face image checking
process for turnstile devices 6 in the state of the art is solved. The turnstile device
6 need not prestore the user's image during use, which reduces the work load of
turnstile device 6, enables adaption to working environments with high passenger
throughput, simplifies the operation, shortens the image authentication time of
turnstile device 6, and improves the efficiency of turnstile device 6, so that users
do not need to carry electronic cards, making it easier for users to travel around.
In addition, it can also prevent the loss suffered by users due to the unauthorized
usage of bus cards and other cards after the loss of the cards.

It should be noted that in this embodiment, the user can be registered
through an APP in the terminal 9, and then the first face feature value corre-
sponding to the registered user's face image can be acquired from server 10,
wherein the first face feature value can be the user's face image collected by the
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user through other terminal 9, such as a mobile phone, a computer, etc., and the
user's face image can be uploaded to server 10 through the local database, or the
user's face image stored in the server 10 can be retrieved, then the first face fea-
ture value is acquired after image processing by the server 10. Here, it is im-
portant to note that the terminal APP in this embodiment can register multiple us-
er accounts and upload face images of corresponding users to achieve
face-swiping through the same terminal after switching of user account to pass

the turnstile.

Embodiment 8

As shown in Figure 14, the present embodiment provides a terminal com-
prising:

A wireless communication device 91 for receiving a first face feature value
sent by a server 10, wherein the server 10 processes the face image according to a
preset image algorithm to acquire the first face feature value, so as to send the
first face feature value to the turnstile device 6.

As can be seen from the above description, the terminal 9 of this application
can receive the first face feature value, so that users can use the terminal 9 to send
the first face feature value to the turnstile device 6, which can easily and quickly
open the turnstile device channel. In this way, the issue of turnstile device 6
breakdown or delayed opening due to network delays in the face image checking
process for turnstile devices 6 in the state of the art is solved. The turnstile device
6 need not prestore the user's image during use, which reduces the work load of
turnstile device 6, enables adaption to working environments with high passenger
throughput, simplifies the operation, shortens the image authentication time of
turnstile device 6, and improves the efficiency of turnstile device 6, so that users
do not need to carry electronic cards, making it easier for users to travel around.
In addition, it can also prevent the loss suffered by users due to the unauthorized
usage of bus cards and other cards after the loss of the cards.
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Further, as a preferred option, the wireless communication device 61 in-
cludes: A network transmission module 911 for receiving the first face feature
value sent by the server 10; and a second Bluetooth module 912 for establishing a
Bluetooth wireless communication connection with the turnstile device 6 and
sending the first face feature value to the turnstile device 6 via a Bluetooth wire-
less communication channel. With the Bluetooth wireless connection to the turn-
stile device 6, the first face feature value acquired from server 10 is sent to the
turnstile device 6 by the network transmission module 911, which takes ad-
vantage of the Bluetooth transmission speed and large transmission volume, en-
sures fast transmission of face feature value with a large data volume to the turn-
stile device 6, avoids delays, guarantees the smooth execution of subsequent steps
and shortens the time needed to pass the turnstile device 6.

Further, as a preferred option, the terminal 9 in the present embodiment fur-
ther includes an image collection device 92 for acquiring the face image of the
user; wherein the network transmission module 911 is also used for transmitting
the face image to the server 10. In this way, the user can also acquire the user's
face image through the terminal 9, such as through the second camera module
921, or from the local database of the terminal 9, and transmit the face image to
the server 10, so as to facilitate the user's operation of the terminal 9 and simplify
the process.

Specifically, the user can register a user's account on an APP at the terminal
9, and then upload the user's face image to server 10 through the APP, or acquire
the user's face image via terminal 9's second camera module and upload it to the
server 10, and the user can check the uploaded face image or the captured face
image through the second display module, so that the uploaded image meets the
specification of feature extraction and is close to the standard face image. The
network transmission module 911 can be a 4G module, a WiFi module, etc. Here,
it is important to note that the terminal APP in this embodiment can register mul-
tiple user accounts and upload face images of corresponding users to achieve
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face-swiping through the same terminal after switching of user account to pass
the turnstile.

Further, as a preferred option, the second camera module 921 is further used
for:

Sending entries and exits data to the turnstile device 6;

Receiving the entries information sent by the turnstile device 6 and updating
the entries and exits data with the entries information;

Receiving the exits information sent by the turnstile device 6 and updating
the entries and exits data with the exits information.

As can be seen from the description above, the terminal 9 in the present ap-
plication can also be used for sending entries and exits data to the turnstile device
6 and receiving entries and exits information to update entries and exits data, that
is, through data transmission between the terminal 9 and the turnstile device 6
and through data update, the so that the turnstile device 6 can judge whether the
user has entered the station based on the entries and exits data acquired from the
terminal 9 and decide whether to open the turnstile device channel to avoid unde-
sirable opening of the turnstile device channel.

It is worth noting that the updating of entries and exits data with entries in-
formation or exits information can take place by incorporating the same into the
entries and exits data based on time sequence or by replacement and by incorpo-
rating the replaced data into a historical data records, which is neither limited nor

further specified in this embodiment.

Embodiment 9

The present application further provides a turnstile device access control
system which, as shown in Figures 15 and 16, includes a turnstile device in any
of the above embodiments and a terminal in any of the above embodiments, the
terminal being used for opening the turnstile device channel of the turnstile de-
vice.
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As can be seen from the above embodiments, the system of the present ap-
plication makes it unnecessary or the turnstile device 6 to transmit the collected
image to the Internet via a network, that is, a real-time second face feature value
is acquired through offline processing, so as to enable convenient and fast open-
ing of the turnstile device channel when the first face feature value sent by the
terminal 9 1s acquired by the turnstile device 6, and the second face feature value
and the first face feature value are matched. In this way, the issue of turnstile de-
vice 6 breakdown or delayed opening due to network delays in the face image
checking process for turnstile devices 6 in the state of the art is solved. The turn-
stile device 6 need not prestore the user's image during use, which reduces the
work load of turnstile device 6, enables adaption to working environments with
high passenger throughput, simplifies the operation, shortens the image authenti-
cation time of turnstile device 6, and improves the efficiency of turnstile device 6,
so that users do not need to carry electronic cards, making it easier for users to
travel around. In addition, it can also prevent the loss suffered by users due to the
unauthorized usage of bus cards and other cards after the loss of the cards.

Specifically, as shown in Figure 15, the turnstile device 6 in the system of
the present embodiment includes:

A wireless transmission device 61 for acquiring a first face feature value of a
user sent by a terminal 9;

A face recognition device 62 used for acquiring and processing a face image
of the user collected by a first camera module 621 to acquire a second face fea-
ture value and for matching the first face feature value and the second face fea-
ture value according to a preset matching rule;

A control device 63 for opening the turnstile device channel of the turnstile
device 6 in response to an instruction after a successful matching by the face
recognition device 62.

The terminal 9 in the system of the present embodiment includes:

A wireless communication device 91 for receiving a first face feature value
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sent by a server 10, wherein the server 10 processes the user’s face image ac-
cording to a preset image algorithm to acquire the first face feature value, so as to
send the first face feature value to the turnstile device 6.

The terminal 9 of this application can receive the first face feature value sent
by the server 10 via the wireless communication device 91 and turnstile device 6
can receive the first face feature value sent by the terminal via data transmission
between the wireless transmission device 61 and wireless communication device
91, and process the user’s face image collected by the first camera module
through the face recognition device 62 to acquire a second face feature value and
after matching the first face feature value with the second face feature value, it
can send an instruction to the control device (63) to easily and quickly open the
turnstile device channel.

Further, as a preferred option, the wireless transmission device 61 of the
turnstile device 6 includes a first Bluetooth module 611 for establishing a Blue-
tooth wireless communication connection with the terminal 9 and receiving the
first face feature value via a Bluetooth wireless communication channel.

As shown in Figure 15, the wireless communication device of the terminal
includes: A network transmission module 911 for receiving the first face feature
value sent by the server 10; and a second Bluetooth module 912 for establishing a
Bluetooth wireless communication connection with the first Bluetooth module
611 of the turnstile device 6 and sending the first face feature value, the entries
and exits data and other information to the turnstile device 6 via a Bluetooth
wireless communication channel.

As can be seen from the above, the turnstile device 6 and the terminal 9 of
the system can be connected via Bluetooth wireless communication connection to
transmit the first face feature value, which ensures fast transmission of face fea-
ture value with a large data volume to the turnstile device 6, avoids delays, guar-
antees the smooth execution of subsequent steps and shortens the time needed to
pass the turnstile device 6. Obviously, the wireless transmission device 61 in this
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embodiment can also be other wireless communication devices, such as Infrared
wireless communication module, WIFI module and other wireless communica-
tion modules, in order to realize the wireless communication between turnstile
device 6 and the terminal 9, without being limited to Bluetooth module.

Further, as a preferred option, the face recognition device 62 of the turnstile
device 6 includes: A first camera module 621 for collecting a face image of the
user in real time; A first display module 622 for displaying the face image in real
time; and a matching module 623 for processing the face image according to a
preset image algorithm to acquire a second face feature value and for matching
the first face feature value and the second face feature value according to a preset
matching rule.

Displaying the user’s face image collected by the first camera module 621 in
real time through the first display module 622 can enable the user to observe the
displayed image, and thus quickly move into the collection area of the first cam-
era module 621, which makes it more convenient for the first camera module 621
to collect the user's face image, shortens the collection time of turnstile device 6,
and improves the traffic efficiency.

Further, as a preferred option, the face recognition device 62 in the present
embodiment further includes a data storage module 624 for storing the face im-
age and clearing the previously cached data via the processor when the face im-
age data collected in real time is larger than a preset value, so as to reduce the
storage space occupied by the real-time collected face image, reduce the manu-
facturing cost of turnstile device 6 and its workload, which can help better deal
with the situation with large passenger flow.

It is notable that data storage module 624 in this embodiment is also used to
store the first face feature value and the second face feature value, and when
matching module 623 works, the first face feature value and the second face fea-
ture value data stored by the data storage module 624 is retrieved and matched. If
the matching is successful, an instruction signal is sent to the control device 63.
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Further, as a preferred option, when the turnstile device 6 is an entry turn-
stile device 6, the control device 63 includes:

A data analysis module 631 for determining based on the entries and exits
data acquired from the terminal 9 whether the current entries and exits data con-
tains entries information after responding to an instruction after a successful
matching by the face recognition device 62;

An turnstile device channel opening module 632 for opening the turnstile
device channel and sending entries information to the terminal 9 to update the
entries and exits data with the entries information if the data analysis module 631
determines that the entries and exits data does not include the entries information
and the current turnstile device channel is an entry channel.

Further, as a preferred option, when the turnstile device 6 is an exit turnstile
device 6, the control device 63 includes:

A data analysis module 631 for determining based on the entries and exits
data acquired from the terminal 9 whether the current entries and exits data, for
example the entries and exits data acquired via the first Bluetooth module 611 as
shown in Figure 14 and sent by the terminal 9, contains entries information after
responding to an instruction after a successful matching by the face recognition
device 62, and for analyzing the entries and exits data to determine whether the
current entries and exits data contains entries information.

A turnstile device channel opening module 632 for opening the turnstile de-
vice channel and sending exits information to the terminal 9 to update the entries
and exits data with the exits information if the data analysis module 631 deter-
mines that the entries and exits data includes the entries information and the cur-
rent turnstile device channel is an exit channel.

For example, the control device 63 in this embodiment can be an industrial
control computer which, after receiving the instruction signal sent by the face
recognition device 62, acquires the user's entries and exits data via the first Blue-
tooth module 611 in the wireless transmission device 61, and analyzes the entries
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and exits data through the data analysis module 631.

As can be seen from the description above, when the turnstile device 6
matches first face feature value and second face feature value successfully, it can
be determined based on the acquired entries and exits data whether the user has
entered the station or not, so that the corresponding turnstile device 6 can judge
whether the user has entered the station based on the entries and exits data and
decide whether to open the turnstile device channel to avoid undesirable opening
of the turnstile device channel.

It is worth noting that the updating of entries and exits data with entries in-
formation or exits information can take place by incorporating the same into the
entries and exits data based on time sequence or by replacement and by incorpo-
rating the replaced data into a historical data records, which is neither limited nor
further specified in this embodiment.

It is worth noting that the data analysis module 631 is also used for deter-
mining the amount to be deducted based on the entries and exits data.

It can be seen that the turnstile device 6 can determine the amount to be de-
ducted based on the entries and exits information recorded in the entries and exits
data and the deduction rules. Here, it is necessary to explain that the entries and
exits data in this embodiment cannot only include entries and exits information,
but also include business data such as deduction rules, which is not further speci-
fied here.

Further, as a preferred option, the face recognition device 62 in the present
embodiment further includes a data clearing module 625 for deleting automati-
cally the first face feature value and the second face feature value previously
stored according to the recording time when the data storage capacity of the cu-
mulatively acquired first face feature value and second face feature value exceeds
a preset data volume, for example, when the data clearing module 625 detects
that the first face feature value and the second face feature value cumulatively
stored in the data storage module 624 exceeds the preset data volume, the first
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face feature value and the second face feature value previously stored will be au-
tomatically deleted according to the recording time.

It can be seen that the data clearing module 625 can enable effective use of
the storage space of the turnstile device, eliminating the concerns that the turn-
stile device 6 cannot operate normally due to excessive storage capacity of the
data of the first face feature value and the second face feature value generated
when users pass the turnstile device, which helps meet the demand of large pas-
senger traffic.

The preset data volume in this embodiment, such as the number of data en-
tries stored, can be determined by the storage space of the current turnstile device
6, the working environment, daily passenger traffic and other factors.

In addition, the data clearing module 625 can also transmit the storage ca-
pacity of the first face feature value and second face feature value data cumula-
tively acquired to the server 10 via the back-end transmission or transmission of
the terminal 9 connected with the turnstile device 6, so as to achieve back-up of
turnstile access data.

Further, as a preferred option, the terminal 9 in the present embodiment fur-
ther includes an image collection device 92 for acquiring the face image of the
user; wherein the network transmission module 911 is also used for transmitting
the face image to the server 10. In this way, the user can also acquire the user's
face image through the terminal 9, such as through the second camera module
921, or from the local database of the terminal 9, and transmit the face image to
the server 10, so as to facilitate the user's operation of the terminal 9 and simplify
the process.

Specifically, the user can register a user's account on an APP at the terminal
9, and then acquire the user's face image via terminal 9's second camera module
and upload it to the server 10, and the user can check the uploaded face image or
the captured face image through the second display module, so that the uploaded
image meets the specification of feature extraction and is close to the standard
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face image. The network transmission module 911 can be a 4G module, a WiFi
module, etc.

As shown in Figure 16, the interaction between the terminal 9 and the turn-
stile device 6 is described below to briefly explain the working principle of the
system:

On the terminal side, the user first uses the terminal 9 to execute the actions
in the following steps S100 to S102:

Step S100: Acquiring a face image of the user;

Step S101: Transmitting the face image to the server 10;

Step S102: Receiving a first face feature value sent by the server 10, where-
in the server 10 processes the face image according to a preset image algorithm to
acquire the first face feature value;

After the user approaches the turnstile device 6 with the terminal 9, the ac-
tion of the following steps S103 is initiated:

Step S103: Sending the first face feature value to the turnstile device 6.

On the turnstile device side, actions of the following steps S1 to S5 are per-
formed during the data interaction between the turnstile device 6 and the terminal
9:

Step S1: Acquiring a first face feature value of a user sent by the terminal 9;

Step S2: Acquiring and processing a face image of the user collected by the
first camera module 621 to acquire a second face feature value;

Step S3: Matching the first face feature value and the second face feature
value according to a preset matching rule;

Step S4: Opening the turnstile device channel of the turnstile device 6 in
case of a successful matching.

If the matching by the matching module 623 of the turnstile device 6 is un-
successful, the turnstile device channel remains closed.

Before the turnstile device 6 performs the above step S4, the terminal 9 per-
forms the action of the step 104 below:
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Step 104: Sending entries and exits data to the turnstile device 6;

After the terminal 9 performs the step 104 below, the turnstile device 6 per-
forms the action of the step S4:

When the current turnstile device 6 is an entry turnstile and thus the turnstile
device channel is an entry channel, the specific process of step S4 performed by
the turnstile device 6 is described below:

Step S41: Determining based on the entries and exits data acquired from the
terminal 9 whether the current entries and exits data contains entries information
in case of a successful matching;

Step S42: Opening the turnstile device channel and sending the entries in-
formation to the terminal 9 to update the entries and exits data with the entries
information if it is determined that the entries and exits data does not include the
entries information.

When the current turnstile device 6 is an exit turnstile and thus the turnstile
device channel is an exit channel, the step S4 performed by the turnstile device 6
is described below:

Step S41°: Determining based on the entries and exits data acquired from the
terminal 9 whether the current entries and exits data contains entries information
in case of a successful matching;

Step S42’: Opening the turnstile device channel and sending exits infor-
mation to the terminal 9 to update the entries and exits data with the exits infor-
mation if it is determined that the entries and exits data includes the entries in-
formation.

When the terminal 9 is carried by the user and passes the turnstile device
channel of the entry turnstile, the action after the step 105 below is performed:

Step 105: Receiving the entries information sent by the turnstile device 6
and updating the entries and exits data with the entries information;

When the terminal 9 is carried by the user and passes the turnstile device
channel of the exit turnstile, the action after the step 106 below is performed:

36



10

Step 106: Receiving the exits information sent by the turnstile device 6 and
updating the entries and exits data with the exits information.

In addition, the turnstile device 6 of the system of this embodiment may re-
fer to the aforementioned embodiments 1 to 2 and 5 to 6, and the terminal 9 of
the system of this embodiment may also refer to the aforementioned embodi-
ments 3 to 4 and 7 to 8, and the specific structure and working principle thereof
are not further described here.

The description above only covers preferred embodiments of the present in-
vention, and does not restrict the present invention in any way. Any changes such
as equivalent substitution or modification of the disclosed technical scheme and
the technical content of the present invention made by any technical personnel
skilled in this technical field without deviating from the contents of the technical
scheme of the present invention shall be within the scope of the technical scheme

of the present invention.
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CLAIMS

1. A control method for a turnstile device, characterized in that it includes fol-
lowing steps:
Acquiring a first face feature value of a user sent by a terminal;

Acquiring and processing a face image of the user collected by a first camera
module to acquire a second face feature value;
Matching the first face feature value and the second face feature value according
to a preset matching rule;
Opening the turnstile device channel of the turnstile device in case of a successful
matching.
2. The control method of a turnstile device according to claim 1, characterized in
that the step of acquiring a first face feature value of a user sent by a terminal in-
cludes:
Establishing a Bluetooth wireless communication connection with the terminal;
Receiving the first face feature value via a Bluetooth wireless communication
channel.
3. The control method of a turnstile device according to claim 1, characterized in
that the step of acquiring and processing a face image of the user collected by a
first camera module to acquire a second face feature value includes:
Acquiring a face image of the user collected by the first camera module in real
time;
Displaying the face image by a first display module in real time;
Processing the face image according to a preset image algorithm to acquire a
second face feature value;
Clearing the previously cached data when the storage capacity of the face image
collected in real time is greater than a preset value.
4. The control method of a turnstile device according to claim 1, characterized in
that the step of opening the turnstile device channel of the turnstile device in case

of a successful matching includes:
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Determining based on the entries and exits data acquired from the terminal
whether the current entries and exits data contains entries information in case of a
successful matching;

Opening the turnstile device channel and sending the entries information to the
terminal to update the entries and exits data with the entries information if it is
determined that the entries and exits data does not include the entries information
and the current turnstile device channel is an entry channel;

Opening the turnstile device channel and sending exits information to the termi-
nal to update the entries and exits data with the exits information if it is deter-
mined that the entries and exits data includes the entries information and the cur-
rent turnstile device channel is an exit channel.

5. The control method of a turnstile device according to claim 1, characterized in
that after the step of opening the turnstile device channel of the turnstile device in
case of a successful matching, it includes further:

Deleting automatically the first face feature value and the second face feature
value previously stored according to the recording time when the data storage
capacity of the cumulatively acquired first face feature value and second face
feature value exceeds a preset data volume.

6. A control method for a turnstile device, characterized in that it includes fol-
lowing steps:

Receiving a first face feature value sent by a server, wherein the server processes
the user’s face image according to a preset image algorithm to acquire the first
face feature value;

Sending the first face feature value to the turnstile device.

7. The control method of a turnstile device according to claim 6, characterized in
that before the step of receiving a first face feature value sent by a server, it in-
cludes further:

Acquiring a face image of the user;
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Transmitting the face image to the server.

8. The control method of a turnstile device according to claim 6, characterized in
that the step of sending the first face feature value to the turnstile device includes:
Establishing a Bluetooth wireless communication connection with the turnstile
device;

Sending the first face feature value to the turnstile device via a Bluetooth wireless
communication channel.

9. The control method of a terminal according to claim 6, characterized in that it
includes further:

Sending entries and exits data to the turnstile device;

Receiving the entries information sent by the turnstile device and updating the
entries and exits data with the entries information;

Receiving the exits information sent by the turnstile device and updating the en-
tries and exits data with the exits information.

10. A turnstile device, characterized in that it includes:

A wireless transmission device for acquiring a first face feature value of a user
sent by a terminal,

A face recognition device used for acquiring and processing a face image of the
user collected by a first camera module to acquire a second face feature value and
for matching the first face feature value and the second face feature value ac-
cording to a preset matching rule;

A control device for opening the turnstile device channel of the turnstile device in
response to an instruction after a successful matching by the face recognition de-
vice.

11. The turnstile device according to claim 10, characterized in that the wireless
transmission device includes:

A first Bluetooth module for establishing a Bluetooth wireless communication

connection with the terminal and receiving the first face feature value via a Blue-
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tooth wireless communication channel.

12. The turnstile device according to claim 10, characterized in that the face
recognition device includes:

A first camera module for collecting a face image of the user in real time;

A first display module for displaying the face image in real time;

A matching module for processing the face image according to a preset image
algorithm to acquire a second face feature value and for matching the first face
feature value and the second face feature value according to a preset matching
rule;

A data storage module for storing the face image and clearing the previously
cached data via the processor when the face image data collected in real time is
larger than a preset value.

13. The turnstile device according to claim 10, characterized in that control de-
vice includes:

A data analysis module for determining based on the entries and exits data ac-
quired from the terminal whether the current entries and exits data contains en-
tries information after responding to an instruction after a successful matching by
the face recognition device;

A turnstile device channel opening module for:

Opening the turnstile device channel and sending entries information to the ter-
minal to update the entries and exits data with the entries information if the data
analysis module determines that the entries and exits data does not include the
entries information and the current turnstile device channel is an entry channel,;
Opening the turnstile device channel and sending exits information to the termi-
nal to update the entries and exits data with the exits information if the data anal-
ysis module determines that the entries and exits data includes the entries infor-
mation and the current turnstile device channel is an exit channel.

14. The turnstile device according to claim 10, characterized in that face recogni-
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tion device includes further:

A data clearing module for deleting automatically the first face feature value and
the second face feature value previously stored according to the recording time
when the data storage capacity of the cumulatively acquired first face feature
value and second face feature value exceeds a preset data volume.

15. A terminal, characterized in that it includes:

A wireless communication device for receiving a first face feature value sent by a
server and sending the first face feature value to the turnstile device, wherein the
server processes the user’s face image acquired according to a preset image algo-
rithm to acquire the first face feature value.

16. The terminal according to claim 15, characterized in that the wireless com-
munication device includes:

A network transmission module for receiving the first face feature value sent by
the server;

A second Bluetooth module for establishing a Bluetooth wireless communication
connection with the turnstile device and sending the first face feature value to the
turnstile device via a Bluetooth wireless communication channel.

17. The terminal according to claim 16, characterized in that it includes further:
An image collection device for acquiring the face image of the user;

wherein the network transmission module is also used for transmitting the face
image to the server.

18. The terminal according to claim 16, characterized in that second Bluetooth
module is further used for:

Sending entries and exits data to the turnstile device;

Receiving the entries information sent by the turnstile device and updating the
entries and exits data with the entries information;

Receiving the exits information sent by the turnstile device and updating the en-

tries and exits data with the exits information.
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19. A turnstile device access control system, characterized in that it includes a
turnstile device according to any one of the claims 10 to 14 and a terminal ac-

cording to any one of the claims 15 to 18, the terminal being used for opening the

turnstile device channel of the turnstile device.
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