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FACE KEY POINT DETECTION METHOD, APPARATUS,
COMPUTER DEVICE AND STORAGE MEDIUM

[0001] The present disclosure claims priority to Chinese Patent Application No.
201811347185.8, filed with the China National Intellectual Property Administration (CNIPA)

on November 13, 2018, which is incorporated herein by reference in its entirety.

TECHNICAL FIELD
[0002] Embodiments of the present disclosure relate to biometric processing technologies,
and for example, relate to a method and apparatus for detecting a face key point, a computer

device and a storage medium.

BACKGROUND
[0003] For applications such as live streaming and short videos, which focus on user
interaction, it is often necessary to detect face key points and locate face key points such as
face contours and facial features contours, for face beauty, sticker effects at facial features,
face deformation and face changing.
[0004] In order to improve the user experience, such as making the beauty finer and the
sticker effects at facial features more stable, it is necessary to detect the face key points
accurately enough. At the same time, in order to ensure real-time detection of the face key
points in computer devices having scarce resources such as mobile terminals, it is necessary to
detect the key points quickly enough.
[0005] Solutions for improving the accuracy in detecting the face key points are mainly
divided into the following two categories:
[0006] 1. Introducing a larger network model for a more detailed global feature expression of
a face so as to obtain more accurate face key points.
[0007] 2. Introducing a more hierarchical network model, i.e., multiple cascaded network
models from rough to fine, to constantly mine global and local detail features of the face and
to constantly correct locations of locating points.
[0008] However, the network model and the hierarchical model are simplex. In order to deal
with different faces, the network model and the hierarchical model are large in size, resulting
in a large amount of computation, high time complexity, and much demand on resources,
which makes it difficult to apply to computer devices having scarce resources such as mobile

terminals.
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SUMMARY
[0009] According to embodiments of the present disclosure, a method and apparatus for
detecting a face key point, a computer device and a storage medium are provided to ensure
real-time detection of the face key point in computer devices having scarce resources, such as
mobile terminals, while ensuring the accuracy in detecting the face key point.
[0010] According to an embodiment of the present disclosure, a method for detecting a face
key point is provided. The method includes:
[0011] acquiring image data containing a face;
[0012] detecting a first face key point of the face in the image data;
[0013] identifying a face type of the face according to the first face key point;
[0014] performing position correction on the first face key point with reference to the face
type;
[0015] extracting a facial features image containing facial features from the image data based
on the first face key point subjected to the position correction; and
[0016] detecting a second face key point of the face in the facial features image.
[0017] According to an embodiment of the present disclosure, an apparatus for detecting a
face key point is provided. The apparatus includes:
[0018] an image data acquiring module configured to acquire image data containing a face;
[0019] a first face key point detecting module configured to detect a first face key point of
the face in the image data;
[0020] a face type identifying module configured to identify a face type of the face according
to the first face key point;
[0021] a position correcting module configured to perform position correction on the first
face key point with reference to the face type;
[0022] a facial features image extracting module configured to extract a facial features image
containing facial features from the image data based on the first face key point subjected to
the position correction; and
[0023] a second face key point detecting module configured to detect a second face key point
of the face in the facial features image.
[0024] According to an embodiment of the present disclosure, a computer device is further
provided. The computer device includes a memory, a processor and a computer program
stored on the memory and operable on the processor, wherein the processor, when executing

the computer program, implements the method for detecting the face key point as provided by
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any embodiment of the present disclosure.

[0025] According to an embodiment of the present disclosure, a computer-readable storage
medium storing a computer program is further provided. The computer program, when
executed by a processor, causes the processor to implement the method for detecting the face

key point as provided by any embodiment of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS
[0026] FIG. 1 is a flow chart of a method for detecting a face key point according to
embodiment 1 of the present disclosure;
[0027] FIG. 2 is a flow chart of another method for detecting a face key point according to
embodiment 2 of the present disclosure;
[0028] FIG. 3 is a schematic structural diagram of a cascade network according to
embodiment 2 of the present disclosure;
[0029] FIG. 4A is an example diagram showing detection of a face key point according to
embodiment 2 of the present disclosure;
[0030] FIG. 4B is another example diagram showing detection of a face key point according
embodiment 2 of the present disclosure;
[0031] FIG. 4C is a yet another example diagram showing detection of a face key point
according to embodiment 2 of the present disclosure;
[0032] FIG. 5 is a schematic structural diagram of an apparatus for detecting a face key point
according to embodiment 3 of the present disclosure; and
[0033] FIG. 6 is a schematic structural diagram of a computer device according to

embodiment 4 of the present disclosure.

DETAILED DESCRIPTION

[0034] The present disclosure will be described with reference to the accompanying drawings
and embodiments. The specific embodiments described herein merely serve to explain but not
to limit the present disclosure. For ease of description, only some but not all structures
relevant to the present disclosure are shown in the drawings.

[0035] Embodiment 1

[0036] Referring to FIG. 1, a flow chart of a method for detecting a face key point according
to embodiment 1 of the present disclosure is shown. This embodiment is applicable to
scenarios in which the face key point is detected in real time in applications focusing on user

interaction, such as live streaming and short videos. The method may be implemented by an
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apparatus for detecting a face key point, which may be implemented by software and/or
hardware and may be configured in a computer device having scarce resources. The computer
device may be a mobile terminal, such as a mobile phone, a tablet computer and a wearable
device (e.g., a smart phone and smart glasses), and the computer device may also be a
non-mobile terminal, such as a smart TV. The method includes S110 to S160.

[0037] In S110, image data containing a face is acquired.

[0038] In practice, in video scenarios such as live streaming and short videos, a currently
played video frame image may be continuously extracted from video data while the video data
is playing, so as to identify the image data containing the face.

[0039] In other scenarios, such as performing a beauty process after taking a photo, a user
may also directly input one frame of image data containing the face. A data source of the
image data containing the face will not be limited in the embodiments of the present
disclosure.

[0040] The face may refer to a facial portion. In the same frame of image data, there may be
one or more than one faces, and the area of the face may be all or part of the facial portion, etc.
Neither the number nor the range of the face is limited in the embodiments of the present
disclosure.

[0041] For the computer device, a face/non-face classifier may be added to detect whether the
current image data has a face. If yes, follow-up operations will be performed, and if no, other
image data will continue to be detected until the image data containing the face is detected.
[0042] In S120, a first face key point of the face is detected in the image data.

[0043] For the image data, the face may be roughly positioned, and the first face key point
may be roughly positionedin the image data.

[0044] The first face key point may not be particularly accurate for describing each key point,
but it is relatively accurate for describing the position of the whole face in the image data.
[0045] In S130, a face type of the face is identified according to the first face key point.
[0046] By applying the present embodiment, the face may be divided into different face types
in advance according to orientations of the face, such as a left cheek (the face faces right, and
the left cheek is exposed more), a frontal face (the face faces right, and the left cheek and the
right cheek are exposed almost the same), a right cheek (the face faces left, and the right cheek
is exposed more), etc.

[0047] For the image data, the orientations of the face may be identified from the first face
key point of the face so as to determine the face type.

[0048] In S140, position correction is performed on the first face key point with reference to
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the face type.

[0049] The faces of different face types have different characteristics. Therefore, position
correction may be performed on the first face key point according to the characteristicsof the
different face types to make the first face key point closer to the face.

[0050] In S150, a facial features image containing facial features is extracted from the image
data based on the first face key point subjected to the position correction.

[0051] After position correction is performed on the first key point, division may be
performed according to the facial features, and facial features images containing the facial
features, such as eyes, eyebrows, nose and mouth, may be extracted from the image data.
[0052] In some embodiments, due to the different orientations of the face, the number of the
detectable facial features may be one or more than one, and the areas of the facial features
may be all or part of the facial features, etc. Neither the number nor the areas of the facial
features are limited in the embodiments of the present disclosure.

[0053] In S160, a second face key point of the face is detected in the facial features image.
[0054] For the facial features image, fine positioning may be performed on the facial features,
and the second face key point may be finely positioned in the facial features image.

[0055] In the embodiments of the present disclosure, for the image data containing the face,
the first face key point of the face is detected in the image data, the face type of the face is
identified according to the first face key point, position correction is performed on the first
face key point with reference to the face type, the facial features image containing the facial
features is extracted from the image data based on the first face key point subjected to the
position correction, and the second face key point of the face is detected in the facial features
image. By distinguishing the face types, the first key points of the different face types are
corrected using different branch classifications, which simplifies the positioning operation,
reduces the calculation amount, ensures real-time detection of the face key point in the
computer device having scarce resources such as mobile terminals, and improves the accuracy

in locating the face key point.

[0056] Embodiment 2

[0057] Referring to FIG. 2, a flow chart of another method for detecting a face key point
according to embodiment 2 of the present disclosure is shown. In this embodiment, processing
operations of a three-level network are added based on the foregoing embodiment. The
method includes S2010 to S2120.

[0058] In S2010, image data containing a face is acquired.
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[0059] As shown in FIG. 3, a global face model and a partial facial features model may be
included.

[0060] The global face model includes a face key point detecting model 310 and a position
correcting model 320, and the partial facial features model includes a facial features key point
detecting model 330.

[0061] The face key point detecting model 310, the position correcting model 320 and the
facial features key point detecting model 330 constitute a three-layer cascade network.

[0062] In S2020, a first face image containing the face is extracted from the image data.
[0063] In practice, a face detector is utilized to find the face in the image data, to generate a
face detecting box, to intercept the image data cut out by the face detecting box, and to use the
intercepted image data as the first face image to eliminate lots of background noise.

[0064] Because there may be some deviations when the face detecting box locates different
faces, it is usually necessary to intercept the first face image by extending to the periphery at
certain proportions based on the face detecting box so as to ensure that the face may be
completely intercepted.

[0065] In S2030, the first face image is input into a preset face key point detecting model to
obtain a first face key point of the face, which is output by the face key point detecting model.
[0066] As shown in FIG. 3, the face key point detecting model 310 is a first-layer network,
the first face image is input into the face key point detecting model 310 to be processed, and
the first face key point may be output.

[0067] The face key point detecting model 310 may use an end-to-end convolutional neural
network model for the purpose of preliminarily acquiring the first face key points such as face
contours and facial features contours, and the position of the first face key point may be rough.
In view of the follow-up network correction, the face key point detecting model may be
designed to be relatively small to guarantee the speed in detecting the first face key point.
[0068] The first face image is scaled to a fixed size and then input into the face key point
detecting model 310 for a rough positioning so as to acquire a rough first face key point.
[0069] For example, as shown in FIG. 4A, the first face image (the box portion) is cut out
from one frame of image data, scaled to 70*70, and input into the face key point detecting
model for processing, and the output isthe first face key point (the point portion) with 212
dimensions.

[0070] It can be seen from FIG. 4A that a prediction result of the first-layer network (the first
face key point) is relatively rough, neither an outer contour nor facial features are accurate

enough, and the input face detecting box may not cover all the contents of the face, and a
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signal-to-noise ratio is large.

[0071] In S2040, a posture angle of the face is calculated using the first face key point.
[0072] Based on the first face key point, the posture angle of the face may be regressed by a
simple posture angle estimating model, and the posture angle includes a pitch angle, a roll
angle and a yaw angle.

[0073] The posture angle estimating model is relatively simple, such as a two-layer
fully-connected network, which takes almost negligible time.

[0074] For example, as shown in FIG. 4A, input of the posture angle estimating model is a
212-dimensional first face key point, and output is a 3-dimensional posture angle.

[0075] In S2050, angle correction is performed on the face based on the posture angle.

[0076] In the present embodiment, in order to facilitate the calculation, face sample data of
the position correcting model may be trained to uniformly adjust a certain posture angle to a
designated position, such as a horizontal position.

[0077] In the present embodiment, for the image data containing the face, the image data may
be adjusted, so that the angle of the face in the image data may be corrected, and the posture
angle of the face in the image data may be adjusted to a specified angle value. Thus, correction
of the first face key point may be simplified.

[0078] In an embodiment, the posture angle includes a roll angle.

[0079] In this embodiment, a face base point may be selected from the first face key point,
such as the first face key point at the tip of a nose.

[0080] A position of the face base point is maintained and the image data is adjusted until the
roll angle reaches a specified angle value (e.g., 0).

[0081] In S2060, a face type of the face is identified based on the posture angle of the face.
[0082] The posture angle of the face may express an orientation of face, so as to identify the
face type of face.

[0083] In an embodiment, the posture angle includes a yaw angle.

[0084] In this embodiment, an angle range to which the yaw angle belongs may be
determined in a preset mapping table, and a face type corresponding to the angle range to
which the yaw angle belongs is set as the face type of the face.

[0085] In this embodiment, a mapping relationship between the angle range and the face type
is recorded in the mapping table.

[0086] In one example, the mapping table records are shown in the following table:
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Angle Range Face Type

YAW<-25° Left cheek
-25°<YAW<25° Frontal face
25°<YAW Right cheek

[0087] In this example, the face type includes the left cheek, the frontal face and the right
cheek. If the yaw angle of the face is less than or equal to -25° the face may be considered as
the left cheek; if the yaw angle of the face is greater than -25° and less than 25°, the face may
be considered as the frontal face; and if the yaw angle of the face is greater than or equal to
25°, the face may be considered as the right cheek.

[0088] For example, as shown in FIG. 4A, the yaw angle of the face is -60° and is less than or
equal to -25°, and the face is considered as the left cheek.

[0089] The above-mentioned face type and the identifying mode thereof merely serve as
examples. During implementation of the embodiments, other face types and identifying modes
thereof may be set according to actual conditions, for example, the face types are divided into
a heavy left cheek (yaw<-60°), a light left cheek (-60°< YAW<30°), a frontal face
(-30°<YAW<30°), a light right cheek (30°<YAW<60°) and a heavy right cheek (60°<YAW),
and the face type of the face is identified by both the pitch and the roll, etc. Neither the face
type nor the identifying mode thereof is limited in the embodiments of the present disclosure.
In S2070, a position correcting model corresponding to the face type is searched.

[0090] In S2080, a second face image containing the face is extracted from the image data
based on the first face key point.

[0091] As shown in FIG. 3, the position correcting model 320 belongs to a second-layer
network, a second face image is input into the position correcting model 320 for processing
and the first face key point subjected to the position correction may be output.

[0092] For each face type, the face sample data (including the face key point) of the face type
may be used to train the position correcting model corresponding to the face type. In an
embodiment, the position correcting model may be an end-to-end convolutional neural
network model.

[0093] For example, as shown in FIG. 3, assuming that the face type includes the left cheek,
the frontal face and the right cheek, a left-cheek correcting model 321, a frontal-face
correcting model 322 and a right-cheek correcting model 323 may be trained accordingly. In

an embodiment, the left-cheek correcting model 321 is configured to perform position
8
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correction on the second face image belonging to the left cheek, the frontal-face correcting
model 322 is configured to perform position correction on the second face image belonging to
the frontal face, and the right-cheek correcting model 323 is configured to perform position
correction on the second face image belonging to the right cheek.

[0094] In embodiments of the present disclosure, if the face type of the face in the image data
is identified, in an aspect, the position correcting model corresponding to the face type is
searched, and in another aspect, a face surrounding box, such as a minimum rectangular box
containing all the first face key points, may be acquired based on the first face key point.
Compared with the face detecting box, the face surrounding box may locate the face more
accurately.

[0095] Since one branch network is operated for each frame of the second face image, the
elapsed time will not be prolonged. On the contrary, by distinguishing the face type, the
position correction will become simpler, and an excellent effect may be achieved only by one
small network.

[0096] Because there may be some deviations when the face surrounding box locates
different faces, it is usually necessary to intercept the second face image by extending to the
periphery at certain proportions based on the face surrounding box so as to ensure that the face
may be completely intercepted. Therefore, background noise may be reduced, and correction
of the first face key point may be simplified.

[0097] In S2090, the second face image is input into the position correcting model to perform
position correction on the first face key point.

[0098] For the rough positioning of the face key point detecting model, the position
correcting models of different face types belong to a plurality of different branches, so that
rough positioning may be corrected.

[0099] As shown in FIG. 3, the second face image is scaled to a fixed size, and the position
correcting model 320 (e.g., the left-cheek correcting model 321, the frontal-face correcting
model 322 and the right-cheek correcting model 323) on the branch matching with the face
type is input to correct the first face key points of the different face types.

[00100] The second face images input at the same time have certain class features or
commonness, and for example, they are both the left cheek. Under the impact of face angle
correction, screenshot of the second face image data and other factors, the correction of the
first face key point may achieve excellent results by using a very light network, i.e., the
position correcting model may be designed relatively small and hus the speed in correcting the

first face key point is guaranteed.
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[00101] Because the first face key points corresponding to the facial features are usually
concentrated and have strong local features, the signal-to-noise ratio is relatively large if only
locating the whole face area, there is correction room for the first face key points
corresponding to the facial features.

[00102] In one example, the first face key point includes at least one of the followings.
[00103] 1. Mouth key point

[00104] A mouth key point is a first key point corresponding to a mouth.

[00105] For the mouth key point, the position correcting model may connect the mouth key
points at corners of the mouth to acquire a first base line.

[00106] A mouth base point (e.g., a midpoint) is selected on the first base line.

[00107] A position of the mouth base point is maintained and the mouth key point is adjusted
until the first base line is located in a designated first position (e.g., a horizontal position).
[00108] 2. Eyebrow key point

[00109] An eyebrow key point is a first key point corresponding to an eyebrow.

[00110] For the eyebrow key point, the position correcting model may connect the eyebrow
key points at corners of eyebrows to acquire a second base line.

[00111] An eyebrow base point (e.g., a midpoint) is selected on the second base line.

[00112] A position of the eyebrow base point is maintained and the eyebrow key point is
adjusted until the second base line is located in a designated second position (e.g., a horizontal
position).

[00113] In order to improve the accuracy in correcting the eyebrow key points, an eyebrow
key point of a left eyebrow and an eyebrow key point of a right eyebrow may be corrected
separately.

[00114] 3. Eye key point

[00115] An eye key point is a first key point corresponding to an eye.

[00116] For the eye key points, the position correcting model may connect the eye key points
located at corners of the eyes to acquire a third base line.

[00117] An eye base point (e.g., a midpoint) is selected on the third base line.

[00118] A position of the eye base point is maintained and the eye key point is adjusted until
the third base line is located in a designated third position (e.g., a horizontal position).

[00119] In order to improve the accuracy in correcting the eye key points, an eye key point of
a left eye and an eye key point of a right eye may be corrected separately.

[00120] The above correction modes are merely examples. During implementation of the

embodiments, other correction modes may be set according to actual conditions which are not
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limited in the embodiments of the present disclosure.

[00121] For example, as shown in FIG. 4B, the second face image (the box portion) is
intercepted from the image data subjected to the angle correction, scaled to 70*70 and input
into the position correcting model for processing, and the output is the first face key point (the
point portion) with 212 dimensions.

[00122] According to FIG. 4B, a prediction result of the second-layer network (the first face
key point subjected to the position correction) may be seen, that is, an input face surrounding
box may cover most of the face, and at the same time, the background noise may be reduced as
much as possible. Compared with the prediction result of the first-layer network, this
prediction result is more accurate, the outer contour fits better, and the facial features are also
corrected to some extent.

[00123] In S2100, a facial features image containing facial features is extracted from the
image data based on the first face key point subjected to the position correction.

[00124] A facial features surrounding box may be acquired based on the corrected first face
key point, such as a minimum rectangular box containing all the corrected first face key points
corresponding to one of the facial features. Facial features surrounding boxes may accurately
locate the facial features.

[00125] Because there may be some deviations when the facial features surrounding box
locates different facial features of the face, it is usually necessary to intercept face images of
the facial features by extending to the periphery at certain proportions based on the facial
features surrounding box so as to ensure that the facial features may be completely intercepted.
Therefore, the background noise may be reduced, and positioning of the second face key point
may be simplified.

[00126] In S2110, a facial features key point detecting model corresponding to the facial
features image is searched.

[00127] In S2120, the facial features image is input into the facial features key point detecting
model to obtain a second face key point of the face, which is output by the facial features key
point detecting model.

[00128] As shown in FIG. 3, the facial features key point detecting model 330 belongs to a
third-layer network, the facial features image is input into the facial features key point
detecting model 330 for processing, and the second face key point may be output.

[00129] For the facial features, such as eyes, mouth, eyebrows and nose, facial features sample
data corresponding to the facial features may be adopted to train the facial features key point

detecting model corresponding to the facial features. In an embodiment, the facial features key
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point detecting model may be an end-to-end convolutional neural network model.

[00130] The facial features image is scaled to a fixed size and input to the corresponding facial
features key point detecting model to detect the second face key points of the different facial
features.

[00131] Because each facial feature has a small range of local area, the input facial features
image is small, and the output dimension is set by the number of key points of the different
facial features.

[00132] Due to the small input of the facial features key point detecting model, the calculation
amount is relatively small, and a large number of local location errors under special
expressions, such as eye closing, mouth opening and eyebrow raising, may be corrected.
[00133] The facial features corrected by the position correcting model may be in one-to-one
correspondence with the facial features key point detecting models.

[00134] For example, as shown in FIG. 3, the facial features key point detecting model 330
includes a mouth detecting model 331, an eye detecting model 332 and an eyebrow detecting
model 333. After the position correcting model 320 corrects the first face key points of the
mouth, the eyes and the eyebrows, the facial features images such as a mouth image, an eye
image and an eyebrow image may be correspondingly extracted based on the corrected first
face key points.

[00135] The mouth image is input into the mouth detecting model 331 for processing and the
second face key point of the mouth is detected.

[00136] The eye image is input into the eye detecting model 332 for processing and the second
face key point of the eyes is detected.

[00137] The eyebrow image is input into the eyebrow detecting model 333 for processingand
the second face key point of the eyebrows is detected.

[00138] For example, as shown in FIG. 4C, the mouth image and the eye image (the box
portion) are cut out from the image data subjected to the position correction and scaled to
30*30, the mouth image is input into the mouth detecting model to detect the second face key
point, and the eye image is input into the eye detecting model to detect the second face key
point (the point portion).

[00139] According to FIG. 4C, a prediction result of the third-layer network (the second face
key point) can be seen, that is, an input facial features surrounding box may cover most of the
the facial features and the background noise may be reduced as much as possible. Compared
with the prediction result of the second-layer network, this prediction result is more accurate,

the facial features are partially corrected, and for example, the second key point of the eyes
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may describe the degree of eye closure more accurately.

[00140] Embodiment 3

[00141] Referring to FIG. 5, a schematic structural diagram of an apparatus for detecting a
face key point according to embodiment 3 of the present disclosure is shown. The apparatus
may include the following modules: an image data acquiring module 510 configured to
acquire image data containing a face; a first face key point detecting module 520 configured to
detect a first face key point of the face in the image data; a face type identifying module 530
configured to identify a face type of the face according to the first face key point; a position
correcting module 540 configured to perform position correction on the first face key point
with reference to the face type; a facial features image extracting module 550 configured to
extract a facial features image containing facial features from the image data based on the first
face key point subjected to the position correction; and a second face key point detecting
module 560 configured to detect a second face key point of the face in the facial features
image.

[00142] In an embodiment of the present disclosure, the first face key point detecting module
520 includes a first face image extracting sub-module configured to extract a first face image
containing the face from the image data; and a face key point detecting model invoking
sub-module configured to input the first face image into a preset face key point detecting
model to obtain a first face key point of the face, which is output by the face key point
detecting model.

[00143] In some embodiments of the present disclosure, the face type identifying module 530
includes a posture angle calculating sub-module configured to calculate a posture angle of the
face using the first face key point; and a posture angle identifying sub-module configured to
identify a face type of the face based on the posture angle of the face.

[00144] In an example of the present embodiment, the posture angle includes a yaw angle, and
the posture angle identifying sub-module includes an angle range determining unit configured
to determine an angle range to which the yaw angle belongs in a preset mapping table, and a
face type setting unit configured to set a face type corresponding to the angle range as the face
type of the face. A mapping relationship between the angle range and the face type is recorded
in the mapping table.

[00145] In an embodiment of the present disclosure, the face type identifying module 530
further includes an angle correcting sub-module configured to perform angle correction on the

face based on the posture angle before the face type of the face is identified based on the
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posture angle of the face.

[00146] In an example of the present embodiment, the posture angle includes a roll angle, and
the angle correcting sub-module includes a face base point selecting unit configured to select a
face base point from the first face key point, and an image data adjusting unit configured to
maintain the position of the face base point and to adjust the image data until the roll angle
reaches a specified angle value.

[00147]In an embodiment of the present disclosure, the position collecting module 540
includes a correcting model searching sub-module configured to search for a position
correcting model corresponding to the face type, a second face image extracting sub-module
configured to extract a second face image containing the face from the image data based on
the first face key point, and a position correcting model invoking sub-module configured to
input the second face image into the position correcting model to perform position correction
on the first face key point.

[00148] In an example of the present disclosure, the first face key point includes at least one of
a mouth key point, an eyebrow key point and an eye key point. The position correcting model
invoking sub-module includes a mouth key point connecting unit configured to connect the
mouth key points at corners of a mouth to acquire a first base line, a mouth base point
selecting unit configured to select a mouth base point on the first base line, and a mouth key
point adjusting unit configured to maintain a position of the mouth base point and to adjust the
mouth key point until the first base line is located in a designated first position; and/or an
eyebrow key point connecting unit configured to connect the eyebrow key points at corners of
eyebrows to acquire a second base line, an eyebrow base point selecting unit configured to
select an eyebrow base point on the second base line, and an eyebrow key point adjusting unit
configured to maintain the position of the eyebrow base point and to adjust the eyebrow key
point until the second base line is located in a designated second position; and/or an eye key
point connecting unit configured to connect the eye key points at corners of eyes to acquire a
third base line, an eye base point selecting unit configured to select an eye base point on the
third base line, and an eye key point adjusting unit configured to maintain the position of the
eye base point and to adjust the eye key point until the third base line is located in a
designated third position.

[00149] In an embodiment of the present disclosure, the second face key point detecting
module 560 includes a facial features key point detecting model searching sub-module
configured to search for a facial features key point detecting model corresponding to the facial

features image, and a facial features key point detecting model invoking sub-module
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configured to input the facial features image into the facial features key point detecting model
to obtain a second face key point of the face, which is output by the facial features key point
detecting model.

[00150] The apparatus for detecting the face key point provided by the present embodiment
may execute the method for detecting the face key point as provided by any embodiment of
the present disclosure, and has corresponding functional modules and beneficial effects of the

executed methods.

[00151] Embodiment 4

[00152] Referring to FIG. 6, a schematic structural diagram of a computer device according to
embodiment 4 of the present disclosure is shown. As shown in FIG. 6, the computer device
includes a processor 600, a memory 610, an input device 620 and an output device 630. There
may be one or more than one processors 600 in the computer device, and one processor 600 is
taken as an example in FIG. 6. The processor 600, the memory 610, the input device 620, and
the output device 630 in the computer device may be connected by a bus or other means, and
connection by a bus is taken as an example in FIG. 6.

[00153] The memory 610, as a computer-readable storage medium, may be configured to store
software programs, computer-executable programs and modules, such as program
instructions/modules (e.g., the image data acquiring module 510, the first face key point
detecting module 520, the face type identifying module 530, the position correcting module
540, the facial features image extracting module 550 and the second face key point detecting
module 560) corresponding to the methods for detecting the face key point in the
embodiments of the present disclosure. The processor 600 executes at least one functional
application and data processing of the computer device by running the software programs,
instructions and modules stored in the memory 610, i.e., realizes the methods for detecting the
face key point.

[00154] The memory 610 may mainly include a program storage area and a data storage area.
In the memory 610, the program storage area may store an operating system and an
application required by at least one function, and the data storage area may store data built
based on the use of a terminal. Moreover, the memory 610 may include a high-speed random
access memory and may further include a nonvolatile memory, such as at least one disk
memory, a flash memory or other nonvolatile solid-state memories. In some examples, the
memory 610 may include memories remotely located relative to the processor 600, and these

remote memories may be connected to the computer device via a network. Examples of the
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network include, but not limited to, the Internet, intranets, local area networks, mobile radio
communications and combinations thereof.

[00155] The input unit 620 may be configured to receive input digital or character information
and to generate key signal inputs related to user settings and functional control of the

computer device. The output device 630 may include such display devices as a display screen.

[00156] Embodiment 5

[00157] According to embodiment 5 of the present disclosure, a storage medium containing
instructions executable by a computer is further provided. The instructions executable by the
computer, when executed by a processor of the computer, causes the processor to implement a
method for detecting a face key point. The method includes: acquiring image data containing a
face; detecting a first face key point of the face in the image data; identifying a face type of
the face according to the first face key point; performing position correction on the first face
key point with reference to the face type; extracting a facial features image containing facial
features from the image data based on the first face key point subjected to the position
correction; and detecting a second face key point of the face in the facial features image.
[00158] According to an embodiment of the present disclosure, a storage medium includes
instructions executable by a computer. Not limited to the above method operations, the
instructions executable by the computer may also perform related operations in the method for
detecting the face key point as provided by any embodiment of the present disclosure.

[00159] From the above descriptions of the embodiments, those skilled in the art can learn
about that the present disclosure may be implemented by means of software and general
hardware, and may also be realized by hardware. The technical solutions of the present
disclosure may be embodied in the form of computer software products that may be stored in a
computer-readable storage medium, such as a floppy disk, a read-only memory (ROM), a
random access memory (RAM), a FLASH memory, a hard disk or an optical disk of a
computer, including a plurality of instructions to enable a computer device (which may be a
personal computer, a server, a network device, or the like) to perform the method described in
any embodiment of the present disclosure.

[00160] In the embodiments of the apparatus for detecting the face key point, the included
units and modules are only divided according to the functional logic but are not limited to the
above division as long as the corresponding functions can be realized. In addition, the name of
each functional unit is only for the convenience of distinguishing, and is not used to limit the

scope of protection of the present disclosure.

16



CLAIMS

What is claimed is:

1. A method for detecting a face key point, comprising:

acquiring image data containing a face;

detecting a first face key point of the face in the image data;

identifying a face type of the face according to the first face key point;

performing position correction on the first face key point with reference to the face
type;

extracting a facial features image containing facial features from the image data
based on the first face key point subjected to the position correction; and

detecting a second face key point of the face in the facial features image,

wherein identifying the face type of the face according to the first face key point
comprises:

calculating a posture angle of the face using the first face key point; and

identifying the face type of the face based on the posture angle of the face,

wherein performing the position correction on the first face key point with reference
to the face type comprises:

searching for a position correcting model corresponding to the face type;

extracting a second face image containing the face from the image data based on the
first face key point; and

inputting the second face image into the position correcting model to perform
position correction on the first face key point.

2. The method according to claim 1, wherein detecting the first face key point of the
face in the image data comprises:

extracting a first face image containing the face from the image data; and

inputting the first face image into a preset face key point detecting model to obtain a

first face key point of the face.

3. The method according to claim 1, wherein the posture angle comprises a yaw angle,
and identifying the face type of the face based on the posture angle of the face comprises:
determining an angle range to which the yaw angle belongs in a preset mapping table;

and
17



setting a face type corresponding to the angle range as the face type of the face; and
wherein a mapping relationship between the angle range and the face type is recorded

in the mapping table.

4. The method according to claim 1, wherein before identifying the face type of the
face based on the posture angle of the face, the method further comprises:

performing angle correction on the face based on the posture angle.

5. The method according to claim 4, wherein the posture angle comprises a roll angle;
and
performing the angle correction on the face based on the posture angle comprises:
selecting a face base point from the first face key point; and
maintaining a position of the face base point and adjusting the image data until
the roll angle reaches a specified angle value.

6. The method according to claim 1, wherein the first face key point comprises at
least one of a mouth key point, an eyebrow key point and an eye key point; and

inputting the second face image into the position correcting model to perform the
position correction on the first face key point comprises at least one of:

connecting mouth key points at corners of a mouth to acquire a first base line;
selecting a mouth base point on the first base line, and maintaining a position of the mouth
base point and adjusting the mouth key point until the first base line is located in a
designated first position;

connecting eyebrow key points at corners of eyebrows to acquire a second base line;
selecting an eyebrow base point on the second base line, and maintaining a position of the
eyebrow base point and adjusting the eyebrow key point until the second base line is
located in a designated second position; and

connecting eye key points at corners of eyes to acquire a third base line; selecting an
eye base point on the third base line, and maintaining a position of the eye base point and

adjusting the eye key point until the third base line is located in a designated third position.

7. The method according to any one of claims 1 to 6, wherein detecting the second
face key point of the face in the facial features image comprises:
searching for a facial features key point detecting model corresponding to the facial
18



features image; and
inputting the facial features image into the facial features key point detecting model

to obtain a second face key point of the face.

8. An apparatus for detecting a face key point, comprising:

an image data acquiring module configured to acquire image data containing a face;

a first face key point detecting module configured to detect a first face key point of
the face in the image data;

a face type identifying module configured to identify a face type of the face according
to the first face key point;

a position correcting module configured to perform position correction on the first
face key point with reference to the face type;

a facial features image extracting module configured to extract a facial features image
containing facial features from the image data based on the first face key point subjected
to the position correction; and

a second face key point detecting module configured to detect a second face key point
of the face in the facial features image,

wherein the face type identifying module is configured to: calculate a posture angle
of the face using the first face key point; and

identify the face type of the face based on the posture angle of the face,

wherein the position correcting module is configured to:

search for a position correcting model corresponding to the face type;

extract a second face image containing the face from the image data based on the first
face key point; and

input the second face image into the position correcting model to perform position

correction on the first face key point.

9. A computer device, comprising a memory, a processor and a computer program
stored on the memory and operable on the processor, wherein the processor, when
executing the computer program, implements the method for detecting the face key point
as defined in any one of claims 1 to 7.

10. A computer-readable storage medium storing a computer program, wherein the
computer program, when executed by a processor, causes the processor to perform the
19



method for detecting the face key point as defined in any one of claims 1 to 7.
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