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ELECTRONIC DEVICE AND METHOD FOR RECOGNIZING
REAL FACE AND STORAGE MEDIUM

TECHNICAL FIELD

The present disclosure relates to the technical field of electronic devices, and
more particularly to an electronic device and method for recognizing real face and
storage medium.

BACKGROUND

Along with wide popularization and application of smart phones, a smart
phone may support more and more applications and has more and more powerful
functions. Smart phones are developed towards a diversification and personalization
direction and become indispensable electronic products in lives of users.

Typically, a biological information unlocking solution is adopted for most of
smart phones, for example, face unlocking and iris unlocking. Security of the smart
phones is improved.

SUMMARY

Embodiments of the disclosure provide an electronic device and method for
recognizing real face and storage medium.

According to a first aspect, an electronic device for recognizing a real face is
provided. The electronic device includes a face image acquisition device and a
processor connected to the face image acquisition device. The face image acquisition
device is configured to acquire a plurality of face images of a face at a plurality of
focal lengths within a first focal length range. The plurality of face images correspond
to a plurality of focus planes respectively. The processor is configured to determine at
least one face images with a higher definition out of the plurality of the face images,
and form a second focal length range with focal lengths of the at least one face images.
The processor is further configured to determine that the face is a real face according
to the second focal length range.

According to a second aspect, a method for recognizing a real face is provided.
The method includes the following actions. An electronic device acquires a plurality
of face images of a face at a plurality of focal lengths within a first focal length range.
The plurality of face images corresponds to a plurality of focus planes respectively.
The electronic device determines at least one face images with a higher definition out
of the plurality of the face images, and forms a second focal length range with focal
lengths of the at least one face images. The electronic device determines that the face
is a real face according to the second focal length range.

According to a third aspect, the embodiments of the disclosure provide a non-
transitory computer-readable storage medium, where the computer-readable storage
medium may store a computer program configured for exchanging electronic data,
where the computer program may enable a computer to execute part or all of actions
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described in any method of the second aspect of the embodiments of the disclosure,
and the computer may include an electronic device.

BRIEF DESCRIPTION OF DRAWINGS

In order to describe the technical solutions of the embodiments of the
disclosure or a conventional art more clearly, the drawings required to be used in
descriptions about the embodiments or the conventional art will be simply introduced
below. Obviously, the drawings described below are only some embodiments of the
disclosure. Other drawings may further be obtained by those of ordinary skilled in the
art according to these drawings without creative work.

FIG. 1 illustrates a structure diagram of an electronic device according to an
embodiment of the disclosure.

FIG. 2A illustrates a flowchart of a method according to an embodiment of the
disclosure.

FIG. 2B illustrates an example diagram of 3D face image focus planes
according to an embodiment of the disclosure.

FIG. 3 illustrates a flowchart of another method according to an embodiment
of the disclosure.

FIG. 4 illustrates a flowchart of another method according to an embodiment
of the disclosure.

FIG. 5 illustrates a structure diagram of an electronic device according to an
embodiment of the disclosure.

FIG. 6 illustrates a composition block diagram of function units of an
electronic device according to an embodiment of the disclosure.

DETAILED DESCRIPTION

For making the solutions of the disclosure better understood by those skilled in
the art, the technical solutions in the embodiments of the disclosure will be clearly
and completely described below in combination with the drawings in the
embodiments of the disclosure. Obviously, the described embodiments are not all
embodiments but part of embodiments of the disclosure. All other embodiments
obtained by those of ordinary skilled in the art on the basis of the embodiments in the
disclosure without creative work shall fall within the scope of protection of the
disclosure.

Terms “first”, “second” and the like in the specification, claims and drawings
of the disclosure are adopted not to describe a specific sequence but to distinguish
different objects. In addition, terms “include” and “have” and any transformation
thereof are intended to cover nonexclusive inclusions. For example, a process, method,
system, product or equipment including a series of actions or units is not limited to the
actions or units which are listed, but may further include actions or units which are
not listed or may further includes other actions or units intrinsic to the process, the
method, the product or the equipment.

“Embodiment” mentioned in the disclosure means that a specific characteristic,
structure or feature described in combination with the embodiment may be included in
at least one embodiment of the disclosure. The phrase appearing at each position in
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the specification does not always refer to the same embodiment as well as an
independent or alternate embodiment mutually exclusive with the other embodiments.
Those skilled in the art explicitly and implicitly understand that the embodiments
described in the disclosure may be combined with the other embodiments.

An electronic device involved in the embodiments of the disclosure may
include various kinds of handheld equipment with a wireless communication function,
vehicle-mounted equipment, wearable equipment, computing equipment or other
processing equipment connected to a wireless modem and various forms of User
Equipment (UE), Mobile Stations (MSs), terminal devices and the like. For
convenient description, the equipment mentioned above is collectively referred to as
electronic device.

The electronic device described in the embodiments of the disclosure is
provided with a biological image acquisition device, and the biological image
acquisition device specifically includes an iris image acquisition device and a face
image acquisition device, where the iris image acquisition device may include an
infrared light source and an iris camera, the infrared light source is configured to emit
infrared light to irradiate an iris of a user to form reflected light, and the iris camera is
configured to acquire the reflected light to form an iris image. The face image
acquisition device may be a generic general camera module, for example, a front
camera. The embodiments of the disclosure will be described below in detail.

FIG. 1 is a structure diagram of an electronic device 100 according to an
embodiment of the disclosure. The electronic device is a first electronic device, and
for example, is a mobile terminal. The electronic device 100 includes: a housing, a
touch display screen, a mainboard, a battery and a sub-pane. An infrared light source
21, an iris camera 22, a front camera 23, a processor 110, a memory 120, a Subscriber
Identity Module (SIM) slot and the like are arranged on the mainboard. A vibrator, an
integrated sound cavity, a VOOC interface and a fingerprint module 24 are arranged
on the sub-panel. The infrared light source 21 and the iris camera 22 form an iris
information acquisition device of the electronic device 100. The front camera 23
forms a face information acquisition device of the electronic device 100. The
fingerprint sensor 24 module forms a fingerprint information acquisition device of the
electronic device 100.

The face image acquisition device 23 is configured to, when a focal length is
consecutively changed in a first focal length distance, consecutively acquire multiple
face images.

The processor 110 is configured to determine a second focal length range
according to definitions of the multiple face images.

The processor 110 is further configured to determine that a face is a real face
according to the second focal length range.

It can be seen that, in the embodiment of the disclosure, the electronic device
consecutively acquires the multiple face images at first when the focal length is
consecutively changed in the first focal length range. Then the electronic device
determines the second focal length range according to the definitions of the multiple
face images and finally determines that a user is a real user according to the second
focal length range. Apparently, the electronic device determines the second focal
length range capable of making a face image sharp according to the definitions of the
multiple face images acquired under different focal lengths and determines that the
face is not an unreal face such as a photo but a real 3D face according to the second
focal length range. Therefore, improvement of security of the electronic device is
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facilitated. Moreover, the real face may be judged only by acquiring the face images,
and no additional hardware for cooperation is required. Thus, improvement of
detection convenience is facilitated.

In a possible example, before the face image acquisition device 23
consecutively acquires the multiple face images when the focal length is
consecutively changed in the first focal length range, the processor 110 is further
configured to determine a distance parameter value between the face and the display
screen. The processor 110 is configured to look up a mapping relationship between
preset distance parameter values and focal length ranges according to the distance
parameter value, to determine the first focal length range correspond to the distance
parameter value.

In a possible example, before the face image acquisition device consecutively
acquires the multiple face images when the focal length is consecutively changed in
the first focal length range, the processor 110 is further configured to determine the
distance parameter value between the face and the display screen. The processor 110
is further configured to determine a reference focus according to the distance
parameter value. The processor 110 is further configured to acquire a reference face
image according to the reference focus. The processor 110 further is configured to,
when it is determined that a definition of the reference face image is higher than a first
preset threshold value, determine the first focal length range according to the
reference focus and a preset range.

In a possible example, in terms of determination about the second focal length
range according to the definitions of the multiple face images, the processor 110 is
configured to judge whether a region of which a definition is higher than a second
preset threshold value exists in each of the multiple face images. The processor 110 is
further configured to, when it is determined that the region of which the definition is
higher than the preset threshold value exists in at least one of the multiple face images,
acquire a focal length corresponding to the at least one face image. The processor 110
is further configured to determine the second focal length range according to the
acquired focal length.

In a possible example, in terms of determination about that the face is the real
face according to the second focal length range, the processor 110 is configured to
judge whether the second focal length range is larger than a preset range. The
processor 110 is further configured to, when it is determined that the second focal
length range is larger than or equal to the preset range, determine that the face is the
real face.

FIG. 2A is a flowchart of a method according to an embodiment of the
disclosure. The method is applied to an electronic device, and as illustrated in the
figure, includes the following actions illustrated in blocks. The method may start at
block S201.

At block S201, when a focal length is consecutively changed in a first focal
length range, the electronic device consecutively acquires multiple face images.

The multiple face images are multiple face images under different focal
lengths, and the multiple face images are acquired at the same time when the focal
length changes in the first focal length range.

A manner in which the focal length is consecutively changed in the first focal
length range may be set by a system and may also be an appropriate manner learned
by the electronic device through big data in a historical using process, which is not
limited herein. For example, the focal length may gradually change in the first focal
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length range and may also consecutively change in the first focal length range
according to a certain zooming ratio.

Before the action that the electronic device consecutively acquires the multiple
face images, the method further includes the following actions. The electronic device
detects an event with an unlocking requirement, and the event with the unlocking
requirement may be triggered by a touch operation, pressing operation, voice
operation and the like of the user. For example, for the electronic device in a screen-
off standby state, a power button or a Home button is pressed to trigger the event with
the unlocking requirement. A triggering condition is not limited herein.

At block S202, the electronic device determines a second focal length range
according to definitions of the multiple face images.

In a possible example, the action that the second focal length range is
determined according to the definitions of the multiple face images includes the
following actions.

Whether a region of which a definition is higher than a second preset threshold
value exists in each of the multiple face images is judged.

When it is determined that the region of which the definition is higher than the
preset threshold value exists in at least one of the multiple face images, a focal length
corresponding to the at least one face image is acquired.

The second focal length range is determined according to the acquired focal
length.

The region of which the definition is higher than the second preset threshold
value may be an eye region, may also be a nose region, and may further be an ear
region and the like.

The second focal length range according to the focal length may be
determined in a sequence from a focal length minimum value to focal length
maximum value in the at least one face image.

The second focal length range is smaller than the first focal length range.

A face of the real user is a 3D face, so that a photographic device may shoot
part of regions of the face with higher definitions in multiple focus planes.

For example, as illustrated in FIG. 2B, when a camera device takes a first
focus plane where the nose is located as a focusing point and the focal length is a first
focal length, a definition of the nose is higher. When a second focus plane where the
nose is located is taken as the focusing point and the focal length is a second focal
length, a definition of an ear is higher. That is, due to the 3D face, there may exist part
of regions of the face with higher definitions in the second focal length range from the
first focal length to the second focal length for the face. However, under the condition
of a Two-Dimensional (2D) face in a photo, all parts of the face are located on the
same plane. When a focus plane changes, that is, the focal length changes, there may
exist the condition that the definition of the face is suddenly increased or decreased.
Therefore, the second focal length range of the 2D face in the photo is only a very
small range.

It can be seen that, in the example, the electronic device determines the second
focal length range according to whether there exist regions with higher definitions on
the face under different focal lengths in a focusing process, and no additional
operation is required. Therefore improvement of real face detection intelligence and
convenience of the electronic device is facilitated.

At block S203, the electronic device determines that a face is a real face
according to the second focal length range.
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In a possible example, the action that it is determined that the face is the real
face according to the second focal length range includes the following actions.

The second focal length range is larger than a preset range is judged.

When it is determined that the second focal length range is larger than or equal
to the preset range, it is determined that the face is the real face.

Since part of regions of the face with higher definitions may be shot in
multiple focus planes for the 3D face of the real user but the 2D face in the photo is a
plane, the second focal length range of the real face is larger and the second focal
length range of the 2D face in the photo is smaller. Therefore, when it is determined
that the second focal length range is larger than or equal to the preset range, it is
determined that the face is the real face. When it is determined that the second focal
length range is smaller than the preset range, it is determined that the face is the face
in the photo.

It can be seen that, in the example, the electronic device determines the real
face and the face in the photo according to magnitudes of the determined second focal
length range and a preset threshold value, and a judgment process is convenient, so
that the real face detection convenience of the electronic device is further improved.

It can be seen that, in the embodiment of the disclosure, the electronic device
consecutively acquires the multiple face images at first when the focal length is
consecutively changed in the first focal length range. Then the electronic device
determines the second focal length range according to the definitions of the multiple
face images and finally determines that a user is a real user according to the second
focal length range. Apparently, the electronic device determines the second focal
length range capable of making a face image sharp according to the definitions of the
multiple face images acquired under different focal lengths and determines that the
face is not an unreal face such as a photo but a real 3D face according to the second
focal length range. Therefore, improvement of security of the electronic device is
facilitated. Moreover, the real face may be judged only by acquiring the face images,
and no additional hardware for cooperation is required, so that improvement of
detection convenience is facilitated.

It can be understood that, before the multiple face images are consecutively
acquired when the focal length is consecutively changed in the first focal length range,
various specific implementation manners for determining the first focal length range
may be adopted and will not be limited to one in the embodiment of the disclosure.

For example, before the action that the multiple face images are consecutively
acquired when the focal length is consecutively changed in the first focal length range,
the method further includes the following actions.

A distance parameter value between the face and a display screen is
determined.

Looking up is performed in mapping relationships between distance parameter
values and focal length ranges according to the distance parameter value. The first
focal length range corresponding to the distance parameter value is determined.

The electronic device includes a distance sensor or an infrared sensor and may
detect the distance parameter value between the face and the display screen.

The first focal length range is a larger predicted focal length range capable of
making the face images sharp.

It can be seen that, in the example, the electronic device pre-stores the
mapping relationships between the distance parameter value and the focal length
range. After detecting the distance parameter value between the face and the display
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screen, acquires the first focal length range by querying. Therefore, the method is
convenient, and increase of a speed of the electronic device in determining the first
focal length range is facilitated.

For another example, before the multiple face images are consecutively
acquired when the focal length is consecutively changed in the first focal length range,
the method further includes the following actions.

The distance parameter value between the face and the display screen is
determined.

A reference focus is determined according to the distance parameter value.

A reference face image is acquired according to the reference focus.

When it is detected that a definition of the reference face image is higher than
a first preset threshold value, the first focal length range is determined according to
the reference focus and a preset range.

The reference focus is a focus which is determined and predicted according to
the distance parameter value and may make a definition of a face image higher. A
specific implementation manner for the reference focus may be determination
according to pre-stored mapping relationships between distance parameter values and
focuses and may also be determination according to historical data of the electronic
device, which is not limited herein.

The action that the first focal length range is determined according to the
reference focus and the preset range may be implemented that the preset range taking
the focus as a center value is determined as the first focal length range.

It can be seen that, in the example, the electronic device determines the
reference focus according to the distance parameter value between the face and the
display screen. The electronic device acquires the reference face image at a position
of the reference focus and determines a more accurate first focal length range
according to the definition of the reference image. Therefore, improvement of
accuracy of the first focal length range determined by the electronic device is
facilitated.

In a possible example, after the action that it is determined that the face is the
real face according to the second focal length range, the method further includes the
following actions.

The electronic device acquires a biological image according to a preset
Strategy.

The electronic device matches the biological image with a preset biological
template.

When the biological image is successfully matched with the preset biological
template, an unlocking operation is executed.

The biological image may be one or more of a fingerprint image, a face image
or an iris image.

The preset strategy may be acquiring different biological images according to
different applications and may also be acquiring different biological images according
to security levels of different events with the unlocking requirement and the like,
which is not limited herein.

When the biological image is a face image, if the definition of the reference
face image is higher than the first preset threshold value, the face image may be the
reference face image, face data is generated by a process of face characteristic point
extraction and the like, and the face data is matched with a preset face template.

When the biological image is an iris image, the electronic device, after



10

15

20

25

30

35

40

45

WO 2019/015652 PCT/CN2018/096315

acquiring the iris image, executes iris image quality assessment, iris region
positioning (including rough positioning and fine positioning), iris preprocessing and
iris characteristic point extraction for the iris image to generate iris data, and matches
the iris data with a preset iris template.

An implementation manner of the unlocking operation executed by the
electronic device may be switching the electronic device from a present state to an
unlocked state. The present state includes a screen-locked state, a disabled state and
the like, which is not specifically limited herein.

The preset biological template is template data generated by a fingerprint or
iris or face image input by the user in advance.

It can be seen that, in the example, the electronic device, after determining that
the face is the real face, matches biological information of the user with the preset
biological template through the preset strategy and executes the unlocking operation.
Therefore, improvement of integrity of the unlocking operation of the electronic
device is facilitated, and security of the electronic device is further improved.

Consistently with the embodiment illustrated in FIG. 2A, FIG. 3 is a flowchart
of a method according to an embodiment of the disclosure. The method is applied to
an electronic device, and as illustrated in the figure, includes the following actions
illustrated in blocks. The method may start at block S301.

At block S301, the electronic device determines a distance parameter value
between a face and a display screen.

At block S302, the electronic device looks up a mapping relationship between
preset distance parameter values and focal length ranges according to the distance
parameter value, to determine a first focal length range corresponding to the distance
parameter value.

At block S303, when a focal length is consecutively changed in the first focal
length range, the electronic device consecutively acquires multiple face images.

At block S304, the electronic device judges whether a region of which a
definition is higher than a second preset threshold value exists in each of the multiple
face images.

At block S305, when it is determined that the region of which the definition is
higher than the preset threshold value exists in at least one of the multiple face images,
the electronic device acquires a focal length corresponding to the at least one face
image.

At block S306, the electronic device determines a second focal length range
according to the acquired focal length.

At block S307, the electronic device judges whether the second focal length
range is larger than a preset range.

At block S308, when it is determined that the second focal length range is
larger than or equal to the preset range, the electronic device determines that the face
is a real face.

It can be seen that, in the embodiment of the disclosure, the electronic device
consecutively acquires the multiple face images at first when the focal length is
consecutively changed in the first focal length range. Then the electronic device
determines the second focal length range according to the definitions of the multiple
face images and finally determines that a user is a real user according to the second
focal length range. Apparently, the electronic device determines the second focal
length range capable of making a face image sharp according to the definitions of the
multiple face images acquired under different focal lengths. The electronic device
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further determines that the face is not an unreal face such as a photo but a real 3D face
according to the second focal length range. Thus, improvement of security of the
electronic device is facilitated. Moreover, the real face may be judged only by
acquiring the face images, and no additional hardware for cooperation is required, so
that improvement of detection convenience is facilitated.

In addition, the electronic device pre-stores the mapping relationships between
the distance parameter values and the focal length ranges. After detecting the distance
parameter value between the face and the display screen, the electronic device
acquires the first focal length range by querying. Therefore, the method is convenient,
and increase of a speed of the electronic device in determining the first focal length
range is facilitated. Moreover, the second focal length range is determined according
to whether there exist regions with higher definitions on the face under different focal
lengths in a focusing process, and no additional operation is required. Therefore,
improvement of real face detection intelligence and convenience of the electronic
device is facilitated.

Consistently with the embodiment illustrated in FIG. 2A, FIG. 4 is a flowchart
of a method according to an embodiment of the disclosure. The method is applied to
an electronic device, and as illustrated in the figure, includes the following actions
illustrated in blocks. The method may start at block S401.

At block S401, the electronic device determines a distance parameter value
between a face and a display screen.

At block S402, the electronic device determines a reference focus according to
the distance parameter value.

At block S403, the electronic device acquires a reference face image according
to the reference focus.

At block S404, when it is determined that a definition of the reference face
image is higher than a first preset threshold value, the electronic device determines a
first focal length range according to the reference focus and a preset range.

At block S405, when a focal length is consecutively changed in the first focal
length range, the electronic device consecutively acquires multiple face images.

At block S406, the electronic device judges whether a region of which a
definition is higher than a second preset threshold value exists in each of the multiple
face images.

At block S407, when it is determined that the region of which the definition is
higher than the preset threshold value exists in at least one of the multiple face images,
the electronic device acquires a focal length corresponding to the at least one face
image.

At block S408, the electronic device determines a second focal length range
according to the acquired focal length.

At block S409, the electronic device judges whether the second focal length
range is larger than a preset range.

At block S410, when it is determined that the second focal length range is
larger than or equal to the preset range, the electronic device determines that the face
is a real face.

It can be seen that, in the embodiment of the disclosure, the electronic device
consecutively acquires the multiple face images at first when the focal length is
consecutively changed in the first focal length range. Then the electronic device
determines the second focal length range according to the definitions of the multiple
face images and finally determines that a user is a real user according to the second
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focal length range. Apparently, the electronic device determines the second focal
length range capable of making a face image sharp according to the definitions of the
multiple face images acquired under different focal lengths and determines that the
face is not an unreal face such as a photo but a real 3D face according to the second
focal length range, so that improvement of security of the electronic device is
facilitated. Moreover, the real face may be judged only by acquiring the face images,
and no additional hardware for cooperation is required, so that improvement of
detection convenience is facilitated.

In addition, the electronic device determines the reference focus according to
the distance parameter value between the face and the display screen, acquires the
reference face image at a position of the reference focus and determines a more
accurate first focal length range according to the definition of the reference image, so
that improvement of accuracy of the first focal length range determined by the
electronic device is facilitated.

Consistently with the embodiments illustrated in FIG. 2A, 3 and 4, FIG. Sis a
structure diagram of an electronic device according to an embodiment of the
disclosure. As illustrated in the figure, the electronic device includes a processor, a
memory, a communication interface and one or more programs. The one or more
programs are stored in the memory, and are configured to be executed by the
processor. The programs include instructions configured to execute the following
actions.

When a focal length is consecutively changed in a first focal length range,
consecutively acquiring multiple face images.

A second focal length range is determined according to definitions of the
multiple face images.

A face is determined to be a real face according to the second focal length
range.

It can be seen that, in the embodiment of the disclosure, the electronic device
consecutively acquires the multiple face images at first when the focal length is
consecutively changed in the first focal length range. Then the electronic device
determines the second focal length range according to the definitions of the multiple
face images and finally determines that a user is a real user according to the second
focal length range. Apparently, the electronic device determines the second focal
length range capable of making a face image sharp according to the definitions of the
multiple face images acquired under different focal lengths. The electronic device
determines that the face is not an unreal face such as a photo but a real 3D face
according to the second focal length range. Therefore, improvement of security of the
electronic device is facilitated. Moreover, the real face may be judged only by
acquiring the face images, and no additional hardware for cooperation is required, so
that improvement of detection convenience is facilitated.

In a possible example, the programs further include instructions configured to
execute the following actions. Before consecutively acquiring the multiple face
images when the focal length is consecutively changed in the first focal length range,
a distance parameter value between the face and a display screen is determined. A
mapping relationship between preset distance parameter values and focal length
ranges is looked up according to the distance parameter value, to determine the first
focal length range corresponding to the distance parameter value.

In a possible example, the programs further include instructions configured to
execute the following actions. Before consecutively acquiring the multiple face
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images when the focal length is consecutively changed in the first focal length range,
the distance parameter value between the face and the display screen is determined. A
reference focus is determined according to the distance parameter value. A reference
face image is acquired according to the reference focus. When it is determined that a
definition of the reference face image is higher than a first preset threshold value, the
first focal length range is determined according to the reference focus and a preset
range.

In a possible example, in terms of determination about the second focal length
range according to the definitions of the multiple face images, the instructions in the
programs are specifically configured to execute judging whether a region of which a
definition is higher than a second preset threshold value exists in each of the multiple
face images. The instructions are configured to, when it is determined that the region
of which the definition is higher than the preset threshold value exists in at least one
of the multiple face images, acquire a focal length corresponding to the at least one
face image. The instructions are configured to determine the second focal length range
according to the acquired focal length.

In a possible example, in terms of determination about that the face is the real
face according to the second focal length range, the instructions in the programs are
specifically configured to judge whether the second focal length range is larger than a
preset range. The instructions are configured to, when it is determined that the second
focal length range is larger than or equal to the preset range, determine that the face is
the real face.

The solutions of the embodiments of the disclosure are mainly introduced
above from the angle of an execution process on a method side. It can be understood
that the electronic device, for realizing the functions, includes a corresponding
hardware structure and/or software module executing each function. Those skilled in
the art may easily realize that the units or algorithm actions of each example described
in combination with the embodiments disclosed in the disclosure may be implemented
in form of hardware or a combination of the hardware and computer software in the
disclosure. Whether a certain function is executed in a manner of hardware or driving
the hardware by computer software depends on specific applications and design
constraints of the technical solutions. Professionals may realize the described
functions for each specific application by virtue of different methods, but such
realization shall fall within the scope of the disclosure.

Function units of the electronic device may be divided according to the
abovementioned method examples in the embodiment of the disclosure. For example,
each function unit corresponding to each function may be divided, and two or more
than two functions may also be integrated into a processing unit. The integrated unit
may be implemented in form of hardware and may also be implemented in form of
software function unit. It is important to note that division of the units in the
embodiment of the disclosure is only schematic and is only logic function division,
and another division manner may be adopted during practical implementation.

Under the condition of adopting integrated units, FIG 6 is a possible
composition block diagram of function units of the electronic device involved in the
embodiment. The electronic device 600 includes: a processing unit 602 and an
acquisition unit 603. The processing unit 602 is configured to perform control and
management on actions of the electronic device. For example, the processing unit 602
is configured to support the electronic device to execute actions S201-S203 in FIG.
2A, actions S301-S308 in FIG. 3 and actions S401-S410 in FIG. 4 and/or is configured
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for other processes of a technology described in the disclosure. The acquisition unit
603 is configured to support communication between the electronic device and other
equipment. The electronic device may further include a storage unit 601, configured
to store a program code and data of the electronic device.

The acquisition unit 603 is configured to, when a focal length is consecutively
changed in a first focal length distance, consecutively acquire multiple face images.

The processing unit 602 is configured to determine a second focal length range
according to definitions of the multiple face images.

The processing unit 602 is further configured to determine that a face is a real
face according to the second focal length range.

In a possible example, before the acquisition unit 603 consecutively acquires
the multiple face images when the focal length is consecutively changed in the first
focal length range, the processing unit 602 is further configured to determine a
distance parameter value between the face and the display screen. The processing unit
602 is further configured to look up a mapping relationship between preset distance
parameter values and focal length ranges according to the distance parameter value, to
determine the first focal length range corresponding to the distance parameter value.

In a possible example, before the acquisition unit 603 consecutively acquires
the multiple face images when the focal length is consecutively changed in the first
focal length range, the processing unit 602 is further configured to determine the
distance parameter value between the face and the display screen. The processing unit
602 is configured to determine a reference focus according to the distance parameter
value. The processing unit 602 is configured to acquire a reference face image
according to the reference focus. The processing unit 602 is configured to, when it is
determined that a definition of the reference face image is higher than a first preset
threshold value, determine the first focal length range according to the reference focus
and a preset range.

In a possible example, in terms of determination about the second focal length
range according to the definitions of the multiple face images, the processing unit 602
is specifically configured to judge whether a region of which a definition is higher
than a second preset threshold value exists in each of the multiple face images. The
processing unit 602 is configured to, when it is determined that the region of which
the definition is higher than the preset threshold value exists in at least one of the
multiple face images, acquire a focal length corresponding to the at least one face
image. The processing unit 602 is further configured to determine the second focal
length range according to the acquired focal length.

In a possible example, in terms of determination about that the face is the real
face according to the second focal length range, the processing unit 602 is specifically
configured to judge whether the second focal length range is larger than a preset range.
The processing unit 602 is further configured to, when it is determined that the second
focal length range is larger than or equal to the preset range, determine that the face is
the real face.

Where, the processing unit 602 may be a processor or a controller, the
acquisition unit 603 may be an iris image acquisition device or a face image
acquisition device, and the storage unit 601 may be a memory.

An embodiment of the disclosure further provides a computer storage medium,
where the computer storage medium stores a computer program configured for
electronic data exchange, the computer program enables a computer to execute part or
all of actions of any method recorded in the abovementioned method embodiments,
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and the computer includes an electronic device.

An embodiment of the disclosure further provides a computer program
product, the computer program product includes a non-transitory computer-readable
storage medium storing a computer program, and the computer program may be
operated to enable a computer to execute part or all of actions of any method recorded
in the abovementioned method embodiments. The computer program product may be
a software installation packet, and the computer includes an electronic device.

It is important to note that, for simple description, each method embodiment is
expressed as a combination of a series of actions. However, those skilled in the art
should know that the disclosure is not limited to a described action sequence, and this
is because, according to the disclosure, some actions may be executed in another
sequence or at the same time. Second, those skilled in the art should also know that all
of the embodiments described in the specification belong to some embodiments and
involved actions and modules are not always necessary to the disclosure.

In the embodiments, each embodiment is described with different emphases
and parts which are not elaborated in a certain embodiment maybe seen from related
descriptions in the other embodiments.

In some embodiments provided by the application, it should be understood
that the disclosed device may be implemented in another manner. For example, the
device embodiment described above is only schematic, and for example, division of
the units is only logic function division, and other division manners may be adopted
during practical implementation. For example, multiple units or components may be
combined or integrated into another system, or some characteristics may be neglected
or not executed. In addition, coupling or direct coupling or communication connection
between each displayed or discussed component may be indirect coupling or
communication connection, implemented through some interfaces, of the device or
the units, and may be electrical or adopt other forms.

The units described as separate parts may or may not be physically separated,
and parts displayed as units may or may not be physical units, and namely may be
located in the same place, or may also be distributed to multiple network units. Part or
all of the units may be selected to achieve the purpose of the solutions of the
embodiments according to a practical requirement.

In addition, each function unit in each embodiment of the disclosure may be
integrated into a processing unit, each unit may also physically exist independently,
and two or more than two units may also be integrated into a unit. The integrated unit
may be implemented in form of hardware and may also be implemented in form of
software function unit.

When being implemented in form of software function unit and sold or used as
an independent product, the unit may be stored in a computer-readable storage
medium. Based on such an understanding, the technical solutions of the disclosure
substantially or parts making contributions to the conventional art or all or part of the
technical solutions may be embodied in form of software product, and the computer
software product is stored in a memory, including a plurality of instructions
configured to enable a piece of computer equipment (which may be a personal
computer, a server, network equipment or the like) to execute all or part of the actions
of the method in each embodiment of the disclosure. The memory includes: various
media capable of storing program codes such as a U disk, a Read-Only Memory
(ROM), a Random Access Memory (RAM), a mobile hard disk, a magnetic disk or an
optical disk.
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Those of ordinary skilled in the art should know that all or part of the actions
in various methods of the embodiments may be implemented by related hardware
instructed by a program, the program may be stored in a computer-readable memory,
and the memory may include: a flash disk, a ROM, a RAM, a magnetic disk, an
optical disk or the like.

The embodiments of the disclosure are introduced above in detail. The
principle and implementation mode of the disclosure are elaborated with specific
examples in the disclosure. The above descriptions about the embodiments are only
intended to help the method of the disclosure and the core concept thereof to be
understood. In addition, those of ordinary skilled in the art may make changes to the
specific implementation mode and the application range according to the concept of
the disclosure. From the above, the contents of the specification should not be
understood as limits to the disclosure.
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CLAIMS

1. An electronic device for recognizing a real face, comprising:

a face image acquisition device, configured to acquire a plurality of face
images of a face at a plurality of focal lengths within a first focal length range,
wherein the plurality of face images correspond to a plurality of focus planes
respectively; and

a processor, connected to the face image acquisition device and configured to:

determine at least one face images with a higher definition out of the
plurality of the face images,

form a second focal length range with focal lengths of the at least one
face images, and

determine that the face is a real face according to the second focal
length range;

wherein the processor is further configured to:

determine a distance parameter value between the face and a display
screen;

determine a reference focus according to the distance parameter value;

acquire a reference face image according to the reference focus; and

when it is detected that a definition of the reference face image is
higher than a first preset threshold value, determine the first focal length range
according to the reference focus and a preset range.

2. The electronic device according to claim 1, wherein the processor is further
configured to:

determine a distance parameter value between the face and a display screen,
and,

look up a mapping relationship between preset distance parameter values and
focal length ranges according to the distance parameter value, to determine the first
focal length range corresponding to the distance parameter value.

3. The electronic device according to claim 1 or 2, wherein the processor is further
configured to:

determine whether a region of which a definition is higher than a second
preset threshold value exists in each of the plurality of face images;

when it is determined that at least one of the plurality of face images has an
region of which an definition is higher than the second preset threshold value; acquire
a focal length corresponding to the at least one face image; and

determine the second focal length range according to the acquired focal length.

4. The electronic device according to any one of claims 1 to 3, wherein, the processor
is further configured to:

determine whether the second focal length range is larger than a preset range;
and

when it is determined that the second focal length range is larger than or equal
to the preset range, determine that the face is the real face.

5. A method for recognizing a real face, comprising:
acquiring, by an electronic device, a plurality of face images of a face at a
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plurality of focal lengths within a first focal length range, wherein the plurality of face
images correspond to a plurality of focus planes respectively;

determining, by the electronic device, at least one face images with a higher
definition out of the plurality of the face images, and forming a second focal length
range with focal lengths of the at least one face images; and

determining, by the electronic device, that the face is a real face according to
the second focal length range;

wherein the method further comprises:

determining the distance parameter value between the face and the electronic
device;

determining a reference focus according to the distance parameter value;

acquiring a reference face image according to the reference focus; and

when it is detected that a definition of the reference face image is higher than a
first preset threshold value, determining the first focal length range according to the
reference focus and a preset range.

6. The method according to claim 5, wherein the method further comprises:
determining a distance parameter value between the face and the electronic
device and
looking up a mapping relationship between preset distance parameter values
and focal length ranges according to the distance parameter value, to determine the
first focal length range corresponding to the distance parameter value.

7. The method according to claim 5 or 6, wherein determining, by the electronic
device, at least one face images with a higher definition out of the plurality of the face
images, and forming a second focal length range with focal lengths of the at least one
face images, comprises:

determining whether a region of which a definition is higher than a second
preset threshold value exists in each of the plurality of face images;

when it is determined that at least one of the plurality of face images has an
region of which an definition is higher than the second preset threshold value,
acquiring a focal length corresponding to the at least one face image; and

determining the second focal length range according to the acquired focal
length.

8. The method according to any one of claims 5 to 7, wherein determining that the
face is the real face according to the second focal length range comprises:

determining whether the second focal length range is larger than a preset range;
and

when it is determined that the second focal length range is larger than or equal
to the preset range, determining that the face is the real face.

9. A non-transitory computer-readable storage medium, storing a computer program,
which, when executed by a processor, causes the processor to implement a method
comprising the following actions:

acquiring a plurality of face images of a face at a plurality of focal lengths
within a first focal length range, wherein the plurality of face images correspond to a
plurality of focus planes respectively;

determining at least one face images with a higher definition out of the
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plurality of the face images, and forming a second focal length range with focal
lengths of the at least one face images; and

determining that the face is a real face according to the second focal length
range;

wherein the method further comprises:

determining the distance parameter value between the face and the electronic
device;

determining a reference focus according to the distance parameter value;

acquiring a reference face image according to the reference focus; and
when it is detected that an overall definition of the reference face image is higher than
a first preset threshold value, determining the first focal length range according to the
reference focus and a preset range.

10. The non-transitory computer-readable storage medium according to claim 9,
wherein the method further comprises:

determining a distance parameter value between the face and the electronic
device; and

looking up a mapping relationship between preset distance parameter values
and focal length ranges according to the distance parameter value, to determine the
first focal length range corresponding to the distance parameter value.

11. The non-transitory computer-readable storage medium according to claim 9 or 10,
wherein determining, by the electronic device, at least one face images with a higher
definition out of the plurality of the face images, and forming a second focal length
range with focal lengths of the at least one face images, comprises:

determining whether a region of which a definition is higher than a second
preset threshold value exists in each of the plurality of face images;

when it is determined that at least one of the plurality of face images has an
region of which an definition is higher than the second preset threshold value,
acquiring a focal length corresponding to the at least one face image; and

determining the second focal length range according to the acquired focal
length.

12. The non-transitory computer-readable storage medium according to any one of
claims 9 to 11, wherein determining that the face is the real face according to the
second focal length range comprises:

determining whether the second focal length range is larger than a preset range;
and

when it is determined that the second focal length range is larger than or equal
to the preset range, determining that the face is the real face.
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