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METHOD FOR CONTROLLING UNLOCKING AND RELATED PRODUCTS

CROSS-REFERENCE TO RELATED APPLICATION(S)
This application claims priority to and the benefit of Chinese Application Patent Serial No.

201710692318.4, filed August 14, 2017, the entire disclosure of which is hereby incorporated by reference.

FIELD
This disclosure relates generally to the technical filed of electronic device, and more particularly relates to

a method for controlling unlocking and related products.

BACKGROUND
With the popularization and widespread use of electronic devices (mobile phones, tablet computers),

applications supported by the electronic devices are more and more greater and performances of the electronic
devices are more and more stronger, the electronic devices are developed in a direction of diversification and
individualization and become necessary electronic products in user’s life.

Nowadays, multi-biometric recognition is more and more popular by manufacturers of the clectronic
devices, as an important part of the multi-biometric recognition, the face recognition is paid more attention by
each manufacturer. However, in practical use, an efficiency of the face recognition is relative low, a problem

that how to enhance the efficiency of the face recognition is needed to be resolved as soon as quickly.

SUMMARY

Implementations of the disclosure provide a method for controlling unlocking and related products, to
improve efficiency of the face recognition.

According to a first aspect of the implementations of the disclosure, a electronic device is provided, which
includes an application processor (AP) and a face recognition device coupled to the AP, therein, the face
recognition device is configured to obtain a face image; the AP is configured to extract a group of rough
features and a group of fine features; carry out a verification operation for the group of rough features and the
group of fine features; and carry out a next unlocking process when verification of the group of rough features
and the group of fine features is passed.

According to a second aspect of the implementations of the disclosure, a method for controlling unlocking
1s provided, which includes: obtaining a face image; extracting a group of rough features and a group of fine
features from the face image; carrying out a verification operation for the group of rough features and the
group of the fine features; carrying out a next unlocking process when verification of the group of rough
features and the group of fine features is passed.

According to a third aspect of the implementations of the disclosure, there is provided a non-transitory
computer-readable storage medium storing a computer program which, when executed by a processor, causes
the processor to carry out actions: obtaining a face image; extracting a group of rough features and a group of
fine features from the face image; carrying out a verification operation for the group of rough features and the

group of the fine features; carrying out a next unlocking process when verification of the group of rough
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features and the group of fine features is passed.

BRIEF DESCRIPTION OF THE DRAWINGS
In order to illustrate the technical solutions of the related art or the implementations of the present

disclosure more clearly, the drawings used in the description of the implementations or the related art will be
briefly described, it will be apparent that the drawings described in the following are implementations of the
present disclosure, and it will be apparent to those skilled in the art that other drawings can be obtained from
the drawings without any creative work.

FIG. 1A is a framework schematic diagram of an illustrated clectronic device according to an
implementation of the disclosure.

FIG. 1B is a structure schematic diagram of an clectronic device according to an implementation of the
disclosure.

FIG. 1C 1is a schematic flowchart illustrating a method for controlling unlocking according to an
implementation of the disclosure.

FIG. 2 is a schematic flowchart illustrating a method for controlling unlocking according to another
implementation of the disclosure.

F1G. 3 is another structure schematic diagram of an electronic device according to an implementation of
the disclosure.

FIG. 4A is a structure schematic diagram of an unlocking control device according to an implementation
of the disclosure.

FIG. 4B is a structure schematic diagram of an extraction unit of the unlocking control device illustrated
in FIG. 4A according to an implementation of the disclosure.

FIG. 4C 1s a structure schematic diagram of a verification unit of the unlocking control device illustrated
in FIG. 4A according to an implementation of the disclosure.

FIG. 4D 1s another structure schematic diagram of the unlocking control device illustrated in FIG. 4A
according to an implementation of the disclosure.

FIG. 4E is a further another structure schematic diagram of the unlocking control device illustrated in FIG.
4A according to an implementation of the disclosure.

FIG. 5 1s structure schematic diagram of another electronic device according to an implementation of the

disclosure.

DETAILED DESCRIPTION
In order to make a person skilled in the art to better understand the solutions of the present disclosure, the

technical solutions in the implementations of the present disclosure will be described below clearly and
completely in conjunction with the accompanying drawings in the implementations of the present disclosure.
Obviously, the described implementations are some implementations of the present disclosure, not all of the
implementations. On the basis of the implementations in the present disclosure, all other implementations

obtained by a person skilled in the art without creative work should fall within the scope of protection of the
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present disclosure.

The terms  “first” , “second” , “third” ,and “fourth” used in the specification, the claims, and the
accompanying drawings of the present disclosure are used for distinguishing between different objects rather
than describing a particular order. The terms  “include” , “comprise” ,and “have” as well as variations
thereof are intended to cover a non-exclusive inclusion. For example, a process, method, system, product, or
apparatus including a series of steps or units is not limited to the listed steps or units, it can optionally include
other steps or units that are not listed; alternatively, other steps or units inherent to the process, method,
product, or device can be included either.

The term  “implementation” or “embodiment” referred to herein means that a particular feature,
structure, or feature described in connection with the implementation may be contained in at least one
implementation of the present disclosure. The phrase appearing in various places in the specification does not
necessarily refer to the same implementation, nor does it refer an independent or alternative implementation
that 1s mutually exclusive with other implementations. It is expressly and implicitly understood by those
skilled in the art that an implementation described herein may be combined with other implementations.

The electronic devices referred in the implementations of the present disclosure may include hand-held
devices with wireless connectivity function, on-board devices, computing devices or other processing devices
connected to a wireless modem and user equipments (UE), mobile stations (MS), electronic devices of various
forms. In order to facilitate to describe, the above devices are collectively called as electronic devices.

It is should be illustrated that the electronic device of the implementations of the present disclosure may
mstall a multi-biometric recognition device, namely multiple biometric recognition devices, beside including a
face recognition device, the multiple biometric recognition devices may further include but not limited to: a
fingerprint recognition device, an iris recognition device, a vein recognition device, a brain wave recognition
device, an electrocardiogram recognition device, and the like.  Each biometric recognition device may have a
corresponding recognition algorithm and a recognition threshold value. Besides, each biometric recognition
device may have templates corresponded to it and input by the user previously, for example, the face
recognition device may have preset face templates, and the face recognition device may capture a face image
and the recognition is passed when a match value between the face image and one preset image template is
greater than the corresponding recognition threshold value.

The implementations of the present disclosure are described in detail below.  An illustrated electronic
device 1000 as illustrated in FIG. 1A, the iris recognition device of the electronic device 1000 may include an
mfrared supplement light 21 and an infrared camera 22. During a work process of the iris recognition device,
after the light of the infrared supplement light 21 is projected to an iris, the light is reflected to the infrared
camera 22 via the iris, the iris recognition device captures an iris image, and a front camera 23 may be used as
the face recognition device.

Please referring to FIG. 1B, FIG. 1B is a structure schematic of an electronic device 100, the electronic
device at least includes: an application processor (AP) 110, a face recognition device 120, and an ambient light

sensor 130, therein, the AP 110 couples to the face recognition device 120 and the ambient light sensor 130 via
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a bus line 150.

In a possible implementation, the electronic device illustrated in FIG. 1A or FIG. 1B may have the
following functions, details as follows:

The face recognition device 120 is configured to obtain a face image; the AP 110 is configured to extract
a group of rough features and a group of fine features, carry out a verification operation for the group of rough
features and the group of fine features, carry out a next unlocking process when verification of the group of
rough features and the group of fine features 1s passed.

In a possible implementation, in the aspect of extracting the group of rough features and the group of fine
features from the face image, the AP 110 is further configured to: carry out outline extraction for the face
mmage to obtain an outline as the group of rough features; carry out image segmentation for the face image to
obtain at least one facial feature area; carry out feature point extraction for the at least one facial feature arca to
obtain multiple feature points as the group of fine features.

In a possible implementation, in the aspect of carrying out a verification operation for the group of rough
features and the group of fine features, the AP 110 is further configured to: determine a first gravity center of
the face image according to the group of rough features; determine a first euclidean distance between the first
gravity center and a preset second gravity center; determine a first mass center according to the group of fine
features when the first euclidean distance is within a first preset range; determine a second euclidean distance
between the first mass center and a preset second mass center; determine that the verification is passed when
the second euclidean distance is within a second preset range.

In a possible implementation, the ambient light sensor 130 1s configured to obtain ambient brightness; the
AP 110 1s configured to determine a first lower threshold value, a first recognition threshold value, a second
lower threshold value, and a second recognition threshold value, corresponding to the ambient brightness.

In the aspect of carrying out verification operation for the group of rough features and the group of fine
features, the AP 110 is further configured to: determine a first match value between the group of rough features
and a preset group of rough features; determine a second match value between the group of fine features and a
preset group of fine features; determine that the verification is passed when the first match value is greater than
the first lower threshold value, the second match value is greater than the second lower threshold value, and a
sum of the first match value and the second match value is greater than a sum of the first recognition threshold
value and the second recognition threshold value.

In a possible implementation, the AP 110 is further configured to: determine an average brightness value
of the face image; carry out the operation of extracting the group of rough features and the group of fine
features from the face image when the average brightness value is lower than a preset brightness value.

In a possible implementation, based on the electronic device illustrated in FIG. 1A and F1G. 1B, a method
for controlling unlocking may be carried out as follows:

The face recognition device 120 obtains the face image; the AP 110 extracts the group of rough features
and the group of fine features from the face image; carry outs a verification operation for the group of rough

features and the group of fine features; and carry outs a next unlocking process when the verification of the
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group of rough features and the group of fine features is passed.

It 1s observed that, in the implementations of the present disclosure, the electronic device may obtain the
face image, extract the group of rough features and the group of fine features, carry out the verification
operation for the group of rough features and the group of fine features; and carry out the next unlocking
process when the verification of the group of rough features and the group of fine features is passed. Thereby,
in the implementations of the present disclosure, by both verifying the group of rough features and the group
of fine features extracted from the face image, the next unlocking process is carried out only if the verification
of them are both passed, thereby, which can be used to achieve the face recognition and the security of the
electronic device is enhanced.

Please referring to FIG. 1C, which is a schematic flow chart illustrating a method for controlling
unlocking provided by an implementation of the present disclosure. The method for controlling unlocking
described in the present implementation is applied to a electronic device, figures of real product and structure
of the electronic device may refer to FIG. 1A and FIG. 1B, the method includes the following operations:

At block 101, a face image is obtained.

Therein, the electronic device may obtain the face image via a face recognition device, the face
recognition device may be a camera, or, other image capturing devices.

At block 102, a group of rough features and a group of fine features are extracted from the face image.

In one mmplementation of the present disclosure, the group of rough features may be a total feature
mcluded in the face image, such as an outline of a face, the group of fine features may feature points of at least
one area included in the face image, such as multiple feature points of at least one facial feature area of the
face.

Therein, the face image may include the group of rough features and the group of fine features, it may be
understood that, in some implementations of the present disclosure, the group of fine features are those
features represented more detailed while comparing to the group of rough features. For example, the group
of rough features may be the outline and the group of fine features may be feature points. For another
example, the group of rough features may be an average gray value of the face image, and the group of fine
features may be the outline.  Of course, the group of rough features and the group of fine features are two
definitions of different precisions. In a word, the group of fine features is more detailed while comparing to
the group of rough features, and can represent the detail features of the image better. The group of rough
features and the group of fine features both include more features.

Alternatively, in the block 102 described above, the group of rough features and the group of fine features
are extracted from the face image, may further include operations as follows:

At 21, outline extraction is carried out for the face image to obtain an outline as the group of the rough
features.

At 22, at least one facial feature area is obtained by carrying out image segmentation for the face image.

At 23, feature point extraction is carried out for the at least one facial feature area to obtain multiple

features points, the obtained multiple feature points are taken as the group of fine features.
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Therein, the clectronic device can extract the outline extraction for the face image, thus the obtained
outline is taken as the group of rough features, the method of outline extraction may include at least one
selected from: Hough transform, principal component analysis, morphological method, and the like. Because
the obtained outline may be multiple line segments after carrying out the outline extraction for the image, the
multiple line segments are taken as the rough features. The electronic device may further carry out image
segmentation for the face image to obtain the at least one facial feature area, and then carry out feature point
extraction for the at least one facial feature area to obtain multiple feature points, the multiple feature points
may be taken as the group of fine features. The at least one facial feature arca can be at least one area
selected from: eyes, cars, a nose, eyebrows, and a mouse. The feature extraction may be achieved by
adopting the following algorithms: a Harris corner detection algorithm, a scale invariant feature transform
(SIFT), a Susan corner detection algorithm, and the like.

Alternatively, the operation at 21 and the operation at 22 may be carried out in parallel, namely, the the
operation at 21 and the operation at 22 may be carried out at the same time.

At block 103, a verification operation is carried out for the group of rough features and the group of the
fine features.

Therein, when the clectronic device carrying out the operation at block 103, the clectronic device may
first carry out the verification for the group of rough features, and then carry out the verification for the group
of fine features after the verification of the group of rough features is passed; or, may first carry out the
verification for the group of fine features, and then carry out the verification for the group of rough features
after the verification of the group of fine features is passed; or a process of doing verification operation for the
group of rough features and a process of doing verification for the group of fine features may be carried out in
parallel.

Alternatively, at the block 103, the verification operation 1s carried out for the group of rough features
and the group of the fine features, may include the following operations:

At Al, afirst gravity center of the face image 1s determined according to the group of rough features.

At A2, a first euclidean distance between the first gravity center and a preset second gravity center is
determined.

At A3, a first mass center 1s determined according to the group of fine features when the first euclidean
distance 1s within a first preset range.

At A4, a second euclidean distance between the first mass center and a preset second mass center is
determined.

At A3, verification is determined to be passed when the second euclidean distance is within a second
preset range.

Therein, the first preset range, the second preset range may be set by system default or set by the user
himself, the preset second gravity center and the preset second mass center are both obtained from preset face
mmage templates.  Of course, for one image, there is a unique gravity center and a unique mass center,

therefore, for the face image, it also has a unique gravity center and a unique mass center. Because the face
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of each people is unique, then the gravity center and the mass center are also unique. In practical use,
because a photographing angle, a photographing distance, shake and other factors would cause the face image
to have some difference and changes of shape, in the implementation of the present disclosure, the features of
the face image are further located by adopting the group of rough features and the group of fine features, the
geometrical characteristics of the face image may be represented more reasonable. In a practice
implementation, the first gravity center of the face image is determined according to the group of rough
features, of course, because cach feature of the group of rough features may be represented in a coordinate
system, it may be casy to calculate the gravity center of the group of rough features. Furthermore, the first
euclidean distance is obtained by determining an euclidean distance between the first gravity center and the
preset second gravity center, because the gravity center of the same people would not differ too much, the face
image may be verified to whether is matched by this manner to a certain degree; when the first euclidean
distance is within the first preset range, then the first mass center is determined according to the group of fine
features, and a second euclidean distance is obtained by determining an euclidean distance between the first
mass center and a preset second mass center, and the verification is determined to be passed when the second
euclidean distance is within the second preset range. Therefore, whether the face image is matched may be
verified by geometry manner to a certain degree.

Alternatively, between the block 102 and the block 103, there are further operations are contained as
follows:

An ambient brightness is obtained; a first lower threshold value, a first recognition threshold value, a
second lower threshold value, and a second recognition threshold value corresponding to the ambient
brightness are determined. At the block 103, the verification operation is carried out for the group of rough
features and the group of the fine features may include the following operations:

At Bl1, a first match value between the group of rough features and a preset group of rough features is
determined.

At B2, a second match value between the group of fine features and a preset group of fine features is
determined.

At B3, when the first match value is greater than the first lower threshold value, the second match value is
greater than the second lower threshold value, and a sum of the first match value and the second match value is
greater than a sum of the first recognition threshold value and the second recognition threshold value, the
verification is determined to be passed.

Therein, the preset group of rough features and the preset group of fine features are both obtained from
preset face templates, the preset face templates are stored in a memory of the electronic device.  The
electronic device may previously store mapping relationships between the ambient brightness with the first
lower threshold value, the first recognition threshold value, the second lower threshold value, and the second
recognition threshold value.  After detecting the ambient brightness via the ambient light sensor, the first
lower threshold value, the first recognition threshold value, the second lower threshold value, and the second

recognition threshold value corresponding to the ambient brightness may be determined according to the
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mapping relationships. Thereby, the match value between the group of rough features and the preset group of
rough features 1s determined to obtain the first match value, the match value between the group of fine features
and the preset group of fine features is determined to obtain the second match value, and the verification is
determined to be passed when the first match value is greater than the first lower threshold value, the second
match value is greater than the second lower threshold value, and a sum of the first match value and the second
match value is greater than a sum of the first recognition threshold value and the second recognition threshold
value. For example, the first lower threshold value 1s 0.43, the first recognition threshold value is 0.7, the
second lower threshold value is 0.5, and the second recognition threshold value 1s 0.8 are taken as example, for
example, the first match value is 0.6, the second match value is 0.7, although the first match value (0.6) is
greater than 0.45 and the second match value (0.7) is greater than 0.5, due to the sum (0.6+0.7) of the first
match value and the second match value is less than the sum (0.7+0.8) of the first recognition threshold value
and the second recognition threshold value, thereby, the match is failed. If the first match value 1s 0.95, the
second match value is 0.66, the first match value (0.95) is greater than 0.45 and the second match value (0.7) is
greater than 0.5, the sum (0.95+0.66) of the first match value and the second match value is greater than the
sum (0.7+0.8) of the first recognition threshold value and the second recognition threshold value, thereby, the
match is successful. Therefore, the method can have a degree of freedom in face recognition operations, for
example, the efficiency of the face recognition is enhanced when the user's face is obliquity, the angle is not
good, and the light is poor.

At block 104, a next unlocking process is carried out when the verification of the group of rough features
and the group of fine features is passed.

Therein, the next unlocking process, may be at least one situation below, for example, the electronic
device 1s at a screen-off state, then the next unlocking process is: lighting up a screen of the electronic device
and enter a desktop. In a further example, the electronic device is at screen-on state, then the next unlocking
process is: entering the desktop, or starting up a designated application, or entering a designated page. In a
further example, in a multi-biometric recognition mode, the next unlocking process is: entering a next
recognition stage, such as, for the face recognition plus fingerprint recognition, after the face recognition is
passed, then the fingerprint recognition stage may be entered.

Alternatively, at the block 104, the next unlocking process is carried out may be implemented according
to the following method: a corresponding use instruction is generated according to the group of fine features,
and the electronic device is controlled according to the user instruction.

Therein, when the group of fine features 1s a group of feature points, mapping relationships between
different numbers of the feature points and different user instructions may be established previously, then the
user instruction corresponding to the group of fine features may be determined according to the mapping
relationships, then the electronic device may be controlled according to the user instruction.  The user
mstruction may be an application start-up instruction, an application close instruction, an unlocking instruction,
a jump instruction, a switching instruction, and the like.  Therein, the application start-up instruction is

configured to start up one application, the application close instruction is configured to close one application,
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the unlocking instruction may be configured to enter the desktop, make a payment, and the like, the jump
mstruction may be configured to jump to one page, the switching instruction may be configured to switch
songs, wallpapers, and the like.

It is observed that, in the implementations of the present disclosure, the electronic device can obtain the
face image, and extract the group of rough features and the group of fine features from the face image, carry
out the verification operation for the group of rough features and the group of fine features, and carry out the
next unlocking process when the verification of the group of rough features and the group of fine features are
passed. Thereby, in the implementations of the present disclosure, by both verifying the group of rough
features and the group of fine features extracted from the face image, the next unlocking process is carried out
only if the verification of them are both passed, therefore, which can be used to achieve the face recognition
and the security of the clectronic device is enhanced.

FIG. 2 i1s a schematic flow chart illustrating another method for controlling unlocking provided by an
mmplementation of the present disclosure. The method for controlling unlocking described in the present
implementation is applied to a electronic device, figures of real product and structure of the electronic device
may refer to FIG. 1A and FIG. 1B, the method includes the following operations:

At 201, a face image is obtained.

At 202, an average brightness value of the face image is determined.

Therein, the electronic device may extract a brightness constituent from the face image, then calculate the
average brightness value according to the brightness constituent, for example, an average value of the
brightness of all pixels of the brightness constituent may be taken as the average brightness value.

At 203, the group of rough features and the group of fine features may be extracted from the face image
when the average brightness value is lower than a preset brightness value.

Therein, the preset brightness value may be set by the user himself or system default. The
implementations of the present disclosure also can be applied to dark environment, in this situation, the
efficiency of the face recognition may be enhanced by combining the rough features and the fine features to
finish the face recognition.

At 204, a verification operation is carried out for the group of rough features and the group of fine
features.

At 205, a next unlocking process is carried out when the verification of the group of rough features and
the group of fine features are passed.

Therein, the detail description of the block 201, blocks 203-205 may refer to corresponding blocks
illustrated in FIG. 1C, here does not to describe in detail again.

It is observed that, in the implementations of the present disclosure, the electronic device can obtain the
face image, and determine the average brightness value of the face image, extract the group of rough features
and the group of fine features from the face image when the average brightness value i1s lower than the preset
brightness value, carry out the verification operation for the group of rough features and the group of fine

features, and carry out the next unlocking process when the verification of the group of rough features and the
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group of fine features are passed. Thereby, in the implementations of the present disclosure, by both verifying
the group of rough features and the group of fine features extracted from the face image, the next unlocking
process is carried out only if the verification of them are both passed, therefore, which can be used to achieve
the face recognition and the security of the electronic device 1s enhanced.

FIG. 3 illustrates a electronic device provided by an implementation of the present disclosure. As
illustrated in F1G.3, the electronic device includes: an application processor (AP) and a memory; and one or
more programs. The one or more programs are stored in the memory, and are configured to be carried out by
the AP. The programs include instructions configured to carried out the following operations.

A face image is obtained.

A group of rough features and a group of fine features are extracted from the face image.

A verification operation is carried out for the group of rough features and the group of the fine features.

A next unlocking process is carried out when the verification of the group of rough features and the group
of fine features is passed.

In a possible implementation, in the aspect that the group of rough features and the group of fine features
are extracted from the face image, the programs include instructions configured to carry out the following
operations.

Outline extraction is carried out for the face image to obtain an outline as the group of the rough features.

At least one facial feature area is obtained by carrying out image segmentation for the face image.

Feature point extraction is carried out for the at least one facial feature arca to obtain multiple features
points, and the obtained multiple feature points are taken as the group of fine features.

In a possible implementation, in the aspect that the verification operation is carried out for the group of
rough features and the group of the fine features, the programs include the following operations.

A first gravity center of the face image is determined according to the group of rough features.

A first euclidean distance between the first gravity center and a preset second gravity center is
determined.

A first mass center is determined according to the group of fine features when the first euclidean distance
1s within a first preset range.

A second euclidean distance between the first mass center and a preset second mass center is determined.

Verification is determined to be passed when the second euclidean distance is within a second preset
range.

In a possible implementation, the programs further include instructions configured to carry out the
following operations:

An ambient brightness is obtained; a first lower threshold value, a first recognition threshold value, a
second lower threshold value, and a second recognition threshold value corresponding to the ambient
brightness are determined.

In the aspect that the verification operation is carried out for the group of rough features and the group of

the fine features, the programs include the following operations:
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A first match value between the group of rough features and a preset group of rough features is
determined.

A second match value between the group of fine features and a preset group of fine features is
determined.

The verification is determined to be passed, when the first match value is greater than the first lower
threshold value, the second match value is greater than the second lower threshold value, and a sum of the first
match value and the second match value is greater than a sum of the first recognition threshold value and the
second recognition threshold value.

In a possible implementation, the programs further include instructions configured to carry out the
following operations.

An average brightness value of the face image is determined; the operation that the group of rough
features and the group of fine features is extracted from the face image is carried out, when the average
brightness value is lower than a preset brightness value.

Please referring to FIG. 4A, which is a structure schematic diagram of an unlocking control device
provided by the present implementation. The unlocking control device is applied to a electronic device, the
unlocking control device includes a first obtaining unit 401, an extraction unit 402, a verification unit 403, and
an execution unit 404, therein, the first obtaining unit 401 is configured to obtain a face image.

The extraction unit 402 is configured to extract a group of rough features and a group of fine features
from the face image.

The verification unit 404 is configured to carry out a verification operation for the group of rough features
and the group of the fine features.

The execution unit is configured to carry out a next unlocking process when the verification of the group
of rough features and the group of fine features are passed.

Alternatively, as illustrated in F1G. 4B, which illustrates a detail structure of the extraction unit 402 of the
unlocking control device illustrated in F1IG. 4A.  The extraction unit 402 may include: an extraction module
4021 and a segmentation module 4022, details as below.

The extraction module 4021 is configured to carry out outline extraction for the face image, and an
obtained outline is taken as the group of the rough features.

The segmentation module 4022 is configured to carry out image segmentation for the face image to obtain
at least one facial feature arca.

The extraction module 4021 1s further configured to carry out feature point extraction for the at least one
facial feature area to obtain multiple features points, and the obtained multiple feature points are taken as the
group of fine features.

Alternatively, as illustrated in FIG. 4C, which illustrates a detail structure of the verification unit 403 of
the unlocking control device illustrated in FIG. 4A.  The verification unit 403 may include: a first
determination module 4031 and a second determination module 4032, details as below:

The first determination module 4031 is configured to determine a first gravity center of the face image
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according to the group of rough features.

The first determination module 4031 1s further configured to: determine a first euclidean distance between
the first gravity center and a preset second gravity center.

The second determination module 4032 is configured to determine a first mass center according to the
group of fine features when the first euclidean distance is within a first preset range.

The second determination module 4032 is further configured to:

Determine a second euclidean distance between the first mass center and a preset second mass center; and
determine verification is passed when the second cuclidean distance is within a second preset range.

Alternatively, as illustrated in FIG. 4D, which is a modified structure of the unlocking control device

illustrated in FIG. 4A. Compared with FIG. 4A, the unlocking control device illustrated in FIG. 4D may
further include: a second obtaining unit 405 and a first determination unit 406, details as below:

The second obtaining unit 405 is configured to obtain an ambient brightness.

The first determination unit 406 is configured to determine a first lower threshold value, a first
recognition threshold value, a second lower threshold value, and a second recognition threshold value
corresponding to the ambient brightness.

The verification unit 403 is further configured to:

Determine a first match value between the group of rough features and a preset group of rough features.
Determine a second match value between the group of fine features and a preset group of fine features.
determine that the verification is passed, when the first match value is greater than the first lower

threshold value, the second match value is greater than the second lower threshold value, and a sum of the first
match value and the second match value is greater than a sum of the first recognition threshold value and the
second recognition threshold value.

Alternatively, as illustrated in FIG. 4E, which is another modified structure of the unlocking control
device illustrated in FIG. 4A. Compared with FIG. 4A, the unlocking control device illustrated in FIG. 4E
may further include: a second determination unit 407, details as below:

The second determination unit 407 is configured to determine an average brightness value of the face
mmage; and the extraction unit 402 carries out the operation of extracting the group of rough features and the
group of fine features from the face image when the average brightness value is lower than a preset brightness
value.

It should be understood, the functions of each program module of the unlocking control device may be
achieved in detail according to the method of the above method implementations, the detailed achieve process
may be refer to related illustrations of the above method implementations, here does not describe in detail
again.

Embodiments of the disclosure provide another electronic device. As illustrated in FIG. 5, only parts
related to the embodiment of the disclosure are illustrated for the convenience of description. For technical
details not described, reference may be made to the method embodiments of the present disclosure. The

clectronic device may be any electronic device, such as a mobile phone, a tablet computer, a personal digital
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assistant (PDA), a point of sale terminal (POS), an on-board computer, and the like. The following describes a
mobile phone as an example of the electronic device.

F1G.5 is a block diagram of a part of a structure of a mobile phone related to a electronic device according
to an embodiment of the disclosure. Referring to FIG.5, the mobile phone includes a RF (radio frequency)
circuit 510, a memory 520, an input/output unit 330, a sensor 350, an audio circuit 560, a Wi-Fi (wireless
fidelity) module 570, an application processor (AP) 580, and a power supply 550 and other components. Those
skilled in the art can understand that the structure of the mobile phone illustrated in FIG.6 does not constitute
any limitation on a mobile phone. The mobile phone configured to implement technical solutions of the
disclosure may include more or fewer components than illustrated, or may combine certain components or
different components.

In the following, various components of the mobile phone will be described in detail with reference to
FIG.S.

The mnput unit 530 may be configured to receive input digital or character information and generate key
signal input associated with user setting and function control of the mobile phone. As one implementation, the
mput unit 530 may include a touch display screen 533, a face recognition device 531 and other input devices
532. The detail structures and components of the face recognition device 531 may refer to the above
descriptions, here does not describe in detail again. The input unit 530 may further include the other input
devices 532. As one implementation, the other input devices 532 may include, but not limit to, one or more of
a physical keyboard, a function key (such as a volume control key, a switch key, etc.), a trackball, a mouse, a
joystick and the like.

Therein, the AP 580 is configured to perform the following operations:

A face image 1s obtained; a group of rough features and a group of fine features are extracted from the
face image; a verification operation is carried out for the group of rough features and the group of the fine
features; and a next unlocking process is carried out when the verification of the group of rough features and
the group of fine features are passed..

The AP 580 is a control center of the mobile phone and connects/couples various parts of the entire
mobile phone through various interfaces and lines. By running or executing software programs and/or modules
stored in the memory 520 and invoking data stored in the memory 520, the AP 580 can carry out various
functions of the mobile phone and conduct data processing, so as to monitor the mobile phone as a whole. The
AP 580 may include one or more processing units, the processing units may be artificial intelligence chips,
quantum chips. The AP 580 may be integrated with an application processor and a modem processor, where
the application processor is mainly configured to handle an operating system, a user interface, applications,
and so on. The modem processor is mainly configured to deal with wireless communication. It will be
appreciated that the modem processor mentioned above may not be integrated into the AP 580.  Obviously,
the mobile phone may further include one or more other processor, such as a central processing unit, a single
chip, a digital signal processor.

In addition, the memory 520 may include a high-speed RAM, and may further include a non-volatile
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memory such as at least one disk storage device, a flash device, or other non-volatile solid storage devices.

The RF circuit 510 is configured to receive or transmit information. Generally, the RF circuit 510 includes
but is not limited to an antenna, at least one amplifier, a transceiver, a coupler, a low noise amplifier (LNA), a
duplexer and the like. In addition, the RF circuit 510 may also communicate with other devices via wireless
communication and the network. The above wireless communication may use any communication standard or
protocol, which includes but is not limited to global system of mobile communication (GSM), general packet
radio service (GPRS), code division multiple access (CDMA), wideband code division multiple access
(WCDMA), long term evolution (LTE), E-mail, short messaging service (SMS) and so on.

The mobile phone may also include at least one sensor 550, such as a light sensor, a motion sensor, and
other sensors. As one implementation, the light sensor may include an ambient light sensor and a proximity
sensor, among which the ambient light sensor may adjust brightness of the touch display screen 333 according
to ambient lights. The proximity sensor may turn off the touch display screen 533 and/or backlight when the
mobile phone reaches nearby the car. As a kind of the motion sensor, an accelerometer sensor can detect the
magnitude of acceleration in all directions (typically three axes) and when the mobile phone is stationary, the
accelerometer sensor can detect the magnitude and direction of gravity; the accelerometer sensor can also
identify mobile-phone gestures related the applications (such as vertical and horizontal screen switch, related
games, magnetometer attitude calibration), or the accelerometer sensor can be used for vibration-recognition
related functions (such as a pedometer, percussion) and so on. The mobile phone can also be equipped with a
gyroscope, a barometer, a hygrometer, a thermometer, and an infrared sensor and other sensors, and it will not
be repeated herein.

The audio circuit 560, a speaker 561, a microphone 562 may provide an audio interface between the user
and the mobile phone. The audio circuit 360 may convert the received audio data into electrical signals and
transfer the electrical signals to the speaker 561; thereafter the speaker 561 converts the electrical signals into
sound signals to output. On the other hand, the microphone 562 converts the received sound signals into
electrical signals, which will be received and converted into audio data by the audio circuit 560 to output. The
audio data is then processed and transmitted by the AP 580 via the RF circuit 510 to another mobile phone for
example, or, the audio data is output to the memory 3520 for further processing.

Wi-F1 belongs to a short-range wireless transmission technology. With aid of the Wi-Fi module 570, the
mobile phone may assist the user in E-mail receiving and sending, webpage browsing, access to streaming
media and the like. Wi-Fi provides users with wireless broadband Internet access. Although the Wi-Fi module
570 1s illustrated in FIG.6, it should be understood that the Wi-Fi module 570 is not essential to the mobile
phone and can be omitted according to actual needs without departing from the essential nature of the present
disclosure.

The mobile phone also includes a power supply 590 (e.g., a battery) that supplies power to various
components. For instance, the power supply 590 may be logically connected to the AP 580 via a power
management system to enable management of charging, discharging, and power consumption through the

power management system.
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Although not illustrated, the mobile phone may further include a camera, a Bluetooth module, etc., and
the disclosure will not elaborate herein.

In the implementations illustrate in FIG. 1C and FIG. 2, each operations may be achieved based on the
structure of the mobile phone.

In the implementations illustrate in FIG. 3, FIGS. 4A~4E, the function of each unit may be achieved
based on the structure of the mobile phone.

Embodiments of the present disclosure also provide a non-transitory computer-readable storage medium,
on which a computer program is stored. The computer program is executed by a processor to carry out
following actions. First a face image is obtained. A group of rough features and a group of fine features are
extracted from the face image. A verification operation is carried out for the group of rough features and the
group of the fine features. A next unlocking process is carried out when the verification of the group of rough
features and the group of fine features is passed.

The computer program executed by the processor to carry out the action of extracting a group of rough
features and a group of fine features from the face image is executed by the processor to carry out the
following actions.  First, outline extraction is carried out for the face image to obtain an outline as the group
of the rough features. At least one facial feature area is obtained by carrying out image segmentation for the
face image. Feature point extraction is carried out for the at least one facial feature area to obtain multiple
features points, and the obtained multiple feature points are taken as the group of fine features.

The computer program executed by the processor to carry out the action of carrying out a verification
operation for the group of rough features and the group of fine features is executed by the processor to carry
out actions.  First, a first gravity center of the face image is determined according to the group of rough
features. A first euclidean distance between the first gravity center and a preset second gravity center is
determined. A first mass center is determined according to the group of fine features when the first euclidean
distance 1s within a first preset range. A second euclidean distance between the first mass center and a preset
second mass center is determined. The verification is determined to be passed when the second euclidean
distance is within a second preset range.

The computer program executed by a processor further to carry out following actions.  First, obtain
ambient brightness.  Second, determine a first lower threshold value, a first recognition threshold value, a
second lower threshold value, and a second recognition threshold value, corresponding to the ambient
brightness.

The computer program executed by the processor to carry out the action of carrying out a verification
operation for the group of rough features and the group of fine features is executed by the processor to carry
out actions.  First, a first match value between the group of rough features and a preset group of rough
features 1s determined. A second match value between the group of fine features and a preset group of fine
features 1s determined. The verification is determined to be passed, when the first match value is greater than
the first lower threshold value, the second match value is greater than the second lower threshold value, and a

sum of the first match value and the second match value is greater than a sum of the first recognition threshold
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value and the second recognition threshold value.

Embodiments of the present disclosure also provide a computer program product. The computer program
product includes a non-transitory computer-readable storage medium storing computer programs. The
computer programs are operable with a computer to perform all or part of the operations of any method for
controlling unlocking described in the above-described method embodiment.

It is to be noted that, for the sake of simplicity, the foregoing method embodiments are described as a
series of action combinations, however, it will be appreciated by those skilled in the art that the present
disclosure is not limited by the sequence of actions described. According to the present disclosure, certain steps
or operations may be performed in other order or simultancously. Besides, it will be appreciated by those
skilled in the art that the embodiments described in the specification are exemplary embodiments and the
actions and modules involved are not necessarily essential to the present disclosure.

In the foregoing embodiments, the description of each embodiment has its own emphasis. For the parts
not described in detail in one embodiment, reference may be made to related descriptions in other
embodiments.

In the embodiments of the disclosure, it should be understood that, the apparatus disclosed in
embodiments provided herein may be implemented in other manners. For example, the device/apparatus
embodiments described above are merely illustrative; for instance, the division of the unit is only a logical
function division and there can be other manners of division during actual implementations, for example,
multiple units or components may be combined or may be integrated into another system, or some features
may be ignored, omitted, or not performed. In addition, coupling or communication connection between cach
illustrated or discussed component may be direct coupling or communication connection, or may be indirect
coupling or communication among devices or units via some interfaces, and may be electrical connection,
mechanical connection, or other forms of connection.

The units described as separate components may or may not be physically separated, the components
illustrated as units may or may not be physical units, that is, they may be in the same place or may be
distributed to multiple network elements. All or part of the units may be selected according to actual needs to
achieve the purpose of the technical solutions of the embodiments.

In addition, the functional units in various embodiments of the present disclosure may be integrated into
one processing unit, or each unit may be physically present, or two or more units may be integrated into one
unit. The above-mentioned integrated unit can be implemented in the form of hardware or a software function
unit.

The integrated unit may be stored in a computer-readable memory when it is implemented in the form of
a software functional unit and is sold or used as a separate product. Based on such understanding, the technical
solutions of the present disclosure essentially, or the part of the technical solutions that contributes to the
related art, or all or part of the technical solutions, may be embodied in the form of a software product which is
stored in a memory and includes instructions for causing a computer device (which may be a personal

computer, a server, or a network device and so on) to perform all or part of the steps described in the various
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embodiments of the present disclosure. The memory includes various medium capable of storing program
codes, such as a USB (universal serial bus) flash disk, a read-only memory (ROM), a random access memory
(RAM), a removable hard disk, Disk, compact disc (CD), or the like.

It will be understood by those of ordinary skill in the art that all or a part of the various methods of the
embodiments described above may be accomplished by means of a program to instruct associated hardware,
the program may be stored in a computer-readable memory, which may include a flash memory, a read-only
memory (ROM), a random-access memory (RAM), a disk or a compact disc (CD), and so on.

While the disclosure has been described in connection with certain embodiments, it 1s to be understood
that the disclosure is not to be limited to the disclosed embodiments but, on the contrary, is intended to cover
various modifications and equivalent arrangements included within the scope of the appended claims, which
scope is to be accorded the broadest interpretation so as to encompass all such modifications and equivalent

structures as is permitted under the law.
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CLAIMS

1. A clectronic device, comprising an application processor (AP) and a face recognition device coupled
to the AP, wherein,

the face recognition device is configured to obtain a face image;

the AP is configured to extract, a group of rough features and a group of fine features from the face
image, carry out a verification operation for the group of rough features and the group of fine features, and
carry out a next unlocking process when verification of the group of rough features and the group of fine

features is passed.

2. The electronic device of claim 1, wherein the AP configured to extract the group of rough features and
the group of fine features from the face image, is configured to:

carry out outline extraction for the face image to obtain an outline as the group of rough features;

carry out image segmentation for the face image to obtain at least one facial feature area; and

carry out feature point extraction for the at least one facial feature arca to obtain multiple feature

points as the group of fine features.

3. The electronic device of claim 1, wherein the AP configured to carry out the verification operation for
the group of rough features and the group of fine features, is configured to:
determine a first gravity center of the face image according to the group of rough features;
determine a first euclidean distance between the first gravity center and a preset second gravity center;
determine a first mass center according to the group of fine features when the first euclidean distance 1s
within a first preset range;
determine a second euclidean distance between the first mass center and a preset second mass center; and
determine that the verification is passed when the second euclidean distance is within a second preset

rangg.

4. The electronic device of claim 1, further comprising an ambient light sensor, the ambient light sensor
is configured to obtain ambient brightness;

the AP is further configured to determine a first lower threshold value, a first recognition threshold
value, a second lower threshold value, and a second recognition threshold value, corresponding to the ambient
brightness;

the AP configured to carry out the verification operation for the group of rough features and the group
of fine features, is configured to:

determine a first match value between the group of rough features and a preset group of rough
features;

determine a second match value between the group of fine features and a preset group of fine features;

determine that the verification is passed when the first match value is greater than the first lower
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threshold value, the second match value is greater than the second lower threshold value, and a sum of the first
match value and the second match value is greater than a sum of the first recognition threshold value and the

second recognition threshold value.

5. The electronic device of claim 1, wherein the AP is further configured to:
determine an average brightness value of the face image; and
carry out the operation of extracting the group of rough features and the group of fine features from the

face image when the average brightness value is lower than a preset brightness value .

6. A method for controlling unlocking, comprising:

obtaining a face image;

extracting a group of rough features and a group of fine features from the face image;

carrying out a verification operation for the group of rough features and the group of the fine features;
and

carrying out a next unlocking process when verification of the group of rough features and the group

of fine features is passed.

7. The method of claim 6, wherein the extracting a group of rough features and a group of fine features
from the face image comprises:
carrying out outline extraction for the face image to obtain an outline as the group of rough features;
carrying out image segmentation for the face image to obtain at least one facial feature area; and
carrying feature point extraction for the at least one facial feature arca to obtain multiple feature

points as the group of fine features.

8. The method of claim 6 or 7, wherein the carrying out a verification operation for the group of rough
features and the group of fine features comprises:

determining a first gravity center of the face image according to the group of rough features;

determining a first euclidean distance between the first gravity center and a preset second gravity center;

determining a first mass center according to the group of fine features when the first euclidean distance is
within a first preset range;

determining a second euclidean distance between the first mass center and a preset second mass center;
and

determining that the verification is passed when the second euclidean distance is within a second preset

range.

9. The method of claim 6 or 7, further comprising:

obtaining ambient brightness;



10

15

20

25

30

35

WO 2019/033902 PCT/CN2018/096820
—20—

determining a first lower threshold value, a first recognition threshold value, a second lower threshold
value, and a second recognition threshold value, corresponding to the ambient brightness;

the carrying out a verification operation for the group of rough features and the group of fine features
comprises:

determining a first match value between the group of rough features and a preset group of rough
features;

determining a second match value between the group of fine features and a preset group of fine
features;

determining that the verification is passed when the first match value is greater than the first lower
threshold value, the second match value is greater than the second lower threshold value, and a sum of the first
match value and the second match value is greater than a sum of the first recognition threshold value and the

second recognition threshold value.

10. The method of any one of claim 6 or 7, further comprises:
determining an average brightness value of the face image; and
carrying out the extracting a group of rough features and a group of fine features from the face image

when the average brightness value is lower than a preset brightness value.

11. A non-transitory computer-readable storage medium storing a computer program which, when
executed by a processor, causes the processor to carry out actions:
obtaining a face image;
extracting a group of rough features and a group of fine features from the face image;
carrying out a verification operation for the group of rough features and the group of the fine features;
carrying out a next unlocking process when verification of the group of rough features and the group

of fine features is passed.

12. The non-transitory computer-readable storage medium of claim 11, wherein the computer program
executed by the processor to carry out the action of extracting a group of rough features and a group of fine
features from the face image 1s executed by the processor to carry out actions, comprising:
carrying out outline extraction for the face image to obtain an outline as the group of rough features;
carrying out image segmentation for the face image to obtain at least one facial feature area; and
carrying out feature point extraction for the at least one facial feature area to obtain multiple feature

points as the group of fine features.

13. The non-transitory computer-readable storage medium of claim 11, wherein the computer program
executed by the processor to carry out the action of carrying out a verification operation for the group of rough

features and the group of fine features is executed by the processor to carry out actions, comprising:
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determining a first gravity center of the face image according to the group of rough features;

determining a first euclidean distance between the first gravity center and a preset second gravity center;

determining a first mass center according to the group of fine features when the first euclidean distance is
within a first preset range;

determining a second euclidean distance between the first mass center and a preset second mass center;
and

determining that the verification is passed when the second euclidean distance is within a second preset

rangg.

14. The non-transitory computer-readable storage medium of any one of claims 11-13, wherein the
computer program executed by the processor further to carry out the actions:
obtaining ambient brightness;

determining a first lower threshold value, a first recognition threshold value, a second lower threshold
value, and a second recognition threshold value, corresponding to the ambient brightness;

the computer program executed by the processor to carry out the action of carrying out a verification
operation for the group of rough features and the group of fine features is executed by the processor to carry
out actions, comprising;:

determining a first match value between the group of rough features and a preset group of rough
features;

determining a second match value between the group of fine features and a preset group of fine
features;

determining that the verification is passed when the first match value i1s greater than the first lower
threshold value, the second match value is greater than the second lower threshold value, and a sum of the first
match value and the second match value is greater than a sum of the first recognition threshold value and the

second recognition threshold value.

15. The non-transitory computer-readable storage medium of any one of claims  11-13, wherein the
computer program executed by the processor further to carry out the action of determining an average
brightness value of the face image; and

the computer program executed by the processor to carry out the action of extracting a group of rough
features and a group of fine features from the face image 1s executed by the processor to carry out actions,
comprising: extracting a group of rough features and a group of fine features from the face image when the

average brightness value 1s lower than a preset brightness value.



WO 2019/033902

PCT/CN2018/096820
—1/5—
Terminal device
/\l %0 110
Face recognition i /\/
device Application
, 130 | processor
Ambient (AP)
light sensor
150
FIG. 1B

RECTIFIED SHEET (RULE 91) ISA/CN



WO 2019/033902 PCT/CN2018/096820

—2/5—

/ 01
Obtaining a face image

Y

Extracting a group of rough features and a group of fine / 02
features from the face image

!

Carrying out a verification operation for the group of |/
rough features and the group of the fine features

Y

Carrying out a next unlocking process when a verification| /104
of the group of rough features and the group of fine
features is passed

103

FIG. 1C



WO 2019/033902 PCT/CN2018/096820

—3/5—

/01
Obtaining a face image

Y

Determining an average brightness value of the face / 02
1mage

Y

Extracting a group of rough features and a group of fine 03
features from the face image when the average brightness /2
value is lower than a preset brightness value

Y

Carrying out a verification operation for the group of |/
rough features and the group of the fine features

v

Carrying out a next unlocking process when verification /205
of the group of rough features and the group of fine
features is passed

204

FIG. 2

Terminal device

Memory

i Program

Application

@ processor (AP)

I S

FIG. 3




WO 2019/033902 PCT/CN2018/096820

—4/5—
401 402 403 404
First 4 / 4 4
Obtaining Extra(?tlon Verlﬁc.atlonl Execqnon
. unit unit unit
unit
Unlocking control device

FIG. 4 A

402

Extraction / 4021

module

Segmentation |/ 4022

module

Extraction unit

FIG. 4B
403

First 4031
determination
module

Second ¥ 4032
determination
module

Verification unit

FIG. 4 C



WO 2019/033902 PCT/CN2018/096820

—5/5—
401 402 405 406 403 404
. / / . A / /
First K Second First . - £ -
obtaining |—] EXtraction | | L o | Lietermination|—| Y erification] | Execution
unit unit unit unit unit unit
Unlocking control device
FIG. 4D
y 401 /407 Y, 402 Y, 403 y 404
First Second : — Exocut
obtaining |—{determination|— Extrac_tlon Venﬁgaﬂon xecution
unit unit unit unit unit
Unlocking control unit
FIG. 4 E

I [

WiFi | — 570

5100~ RF circuit dul
module
Q l i / 560
58 Speaker 561
S O’\, Y :[ﬂ\/‘ peaker

suppl L L
520 pPpLy Application circuit :(K;\/ﬁcrophone

processor
\ (AP) 562
Memory  jat—

«—»| Sensor 550

l—l
1 t/output unit
530 533 Input/output um s30
o \— Touch display :
screen Oﬁler Input
531_| |Face recognition evices
device
Mobile phone

FIG. 5



INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2018/096820

A. CLASSIFICATION OF SUBJECT MATTER
GO6F 21/32(2013.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

GO6F; HOAL

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNPAT, WPI, EPODOC, CNKI: pass, controlling, verification, image, related, face, unlocking, feature, multiple, match

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
PX CN 107545163 A (GUANGDONG OPPO MOBILE TELECOMMUNICATIONS CORP., 1-15
LTD.) 05 January 2018 (2018-01-05)
claims 1-14
X CN 106599841 A (GUANGDONG UNIVERSITY OF TECHNOLOGY) 26 April 2017 1-15

(2017-04-26)
description paragraphs [0055]-[0106]

A CN 101494690 A (HISENSE MOBILE COMMUNICATION TECHNOLOGY) 29 July 2009 1-15
(2009-07-29)
the whole document

A US 2016171280 Al (SAMSUNG ELECTRONICS CO., LTD.) 16 June 2016 (2016-06-16) 1-15
the whole document

D Further documents are listed in the continuation of Box C. See patent family annex.

#  Special categories of cited documents: «T” later document published after the international filing date or priority
e . L . date and not in conflict with the application but cited to understand the
A” document defining the general state of the art which is not considered principle or theory underlying the invention
to be of particular relevance g X . .
. . L . . . “X document of particular relevance; the claimed invention cannot be
E” earlier application or patent but published on or affer the international considered novel or cannot be considered to involve an inventive step
filing date ] o ] o when the document is taken alone
“L" document which may throw doubts on priority claim(s) or which is «y” document of particular relevance; the claimed invention cannot be
cited to establish the publication date of another citation or other considered to involve an inventive step when the document is
special reason (as specified) combined with one or more other such documents, such combination
“0” document referring to an oral disclosure, use, exhibition or other being obvious to a person skilled in the art
means “&» document member of the same patent family
“p” document published prior to the international filing date but later than
the priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report
12 September 2018 22 October 2018
Name and mailing address of the ISA/CN Authorized officer
STATE INTELLECTUAL PROPERTY OFFICE OF THE
P.R.CHINA
6, Xitucheng Rd., Jimen Bridge, Haidian District, Beijing YANG,Yingxiao
100088
China
Facsimile No. (86-10)62019451 Telephone No. 86-(10)-53961572

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members

PCT/CN2018/096820
. Patc.ant document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
CN 107545163 A 05 January 2018 None
CN 106599841 A 26 April 2017 None
CN 101494690 A 29 July 2009 None
[N 2016171280 Al 16 June 2016 KR 20160072705 A 23 June 2016
EP 3035243 Al 22 June 2016
WO 2016098950 Al 23 June 2016
CN 107251051 A 13 October 2017

Form PCT/ISA/210 (patent family annex) (January 2015)



	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - claims
	Page 21 - claims
	Page 22 - claims
	Page 23 - claims
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - wo-search-report
	Page 30 - wo-search-report

