S11
-

Obtaining face key points and a face deflection angle in a
face image

v /- S12

Determining a submalar triangle center in the face image
according to the face key points and the face turning
angle

v /- S13

Determining a submalar triangle region in the face image
according to the face key points and the submalar triangle
center

v /- S14

Performing color filling on the submalar triangle region

FIG. 1

FIG. 2A FIG. 2B
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-

Determining an estimated location of the submalar
triangle center in the face image by performing
interpolation on the face key points

S122
Y o

Adjusting the estimated location of the submalar triangle
center according to the face turning angle to obtain the
submalar triangle center in the face image

FIG.3

S131
-

Connecting the face key points to obtain a polygon
corresponding to the face key points

S132
Y -

Determining a maximum circle centered on the submalar
triangle center in the polygon as a submalar triangle outer
contour circle in the face image

S133
Y o

Determining the submalar triangle region in the face
image according to the submalar triangle outer contour
circle

FIG. 4
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C

FIG. 5

— S1331

Sampling the facial contour line in the face image to
obtain a sample point on the facial contour line

v ~—— S1332

Sampling the submalar triangle outer contour circle to
obtain a sample point on the submalar triangle outer
contour circle

Y _— S1333

Performing curve fitting on the sample point on the facial
contour line and the sample point on the submalar
triangle outer contour circle to obtain the submalar

triangle region in the face image

FIG. 6
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~— S141
Respectively determining a first target pixel
corresponding to each pixel in the submalar triangle
region, where the first target pixel corresponding to the
pixel is positioned on a line that connects the submalar
triangle center and the pixel

S142
Y o

Respectively updating pixel values of the respective
pixels to pixel values of the corresponding first target
pixels

FIG. 7

FIG. 8

,— S143

Determining a first reference point in the face image

l — Sl44

Determining a vector of the submalar triangle center pointing
to the first reference point as a first reference vector

¢ _——S145

Respectively determining a second target pixel corresponding
to each pixel in the submalar triangle region according to the
first reference vector, where the direction of a vector, of the
second target pixel corresponding to the pixel, pointing to the

pixel is the same as that of the first reference vector

¢ _— Sl

Respectively updating the pixel values of the respective pixels
to pixel values of the corresponding second target pixels

FIG. 9
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S1451
-

Determining a first distance between the submalar
triangle center and a first pixel in the submalar triangle
region

S1452
\ /—

Determining a first coefficient according to the radius of
the submalar triangle outer contour circle, the first
distance, and a modulus of the first reference vector

S1453
Y o

Determining a second target pixel corresponding to the
first pixel according to the first pixel, the first coefficient,
and the first reference vector

FIG. 10

M,

FIG. 11
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S14521
o

Calculating a first difference between a square of the
radius of the submalar triangle outer contour circle and a
square of the first distance

S14522
Y -

Adding the first difference and a square of the modulus of
the first reference vector to obtain a first sum

S14523
v -

Calculating a ratio of the first difference to the first sum
to obtain the first coefficient

FIG. 12

S14531
-

Determining a vector of a first reference pixel pointing to
the first pixel as a first pixel vector

S14532
\i /—

Calculating a first product of the first coefficient and the
first reference vector

A/ ~——S14533

Calculating the difference between the first pixel vector
and the first product to obtain a second target pixel vector
corresponding to the first pixel

] ——S14534

Determining the second target pixel corresponding to the

first pixel according to the location of the first reference

pixel and the second target pixel vector corresponding to
the first pixel

FIG. 13
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S147
o

Determining a second reference point in the face image

S148
Y o

Determining a vector of the submalar triangle center
pointing to the second reference point as a second
reference vector

v e S149

Respectively determining a third target pixel
corresponding to each pixel in the submalar triangle
region according to the second reference vector, where
the direction of a vector, of the third target pixel
corresponding to the pixel, pointing to the pixel is the
same as that of the second reference vector

Y /- S140

Respectively updating the pixel values of the respective
pixels to pixel values of the corresponding third target
pixels

FIG. 14

S1491
i

Determining a second distance between the submalar
triangle center and a second pixel in the submalar triangle
region

S1492
Y o

Determining a second coefficient according to the radius
of the submalar triangle outer contour circle, the second
distance, and a modulus of the second reference vector

S1493
v -

Determining a third target pixel corresponding to the
second pixel according to the second pixel, the second
coefficient, and the second reference vector

FIG. 15
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FIG. 16

S14921
-

Calculating a second difference between the square of the
radius of the submalar triangle outer contour circle and a
square of the second distance

S14922
Y o

Adding the second difference and a square of the
modulus of the second reference vector to obtain a second
sum

S14923
Y o

Calculating a ratio of the second difference to the second
sum to obtain the second coefficient

FIG. 17
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S14931
-

Determining a vector of a second reference pixel pointing
to the second pixel as a second pixel vector

$14932
Y -

Calculating a second product of the second coefficient
and the second reference vector

$14933
v o

Calculating the difference between the second pixel
vector and the second product to obtain a third target
pixel vector corresponding to the second pixel

S14934
i o

Determining the third target pixel corresponding to the
second pixel according to the location of the second
reference pixel and the third target pixel vector
corresponding to the second pixel

FIG. 18
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/_ S141

Respectively determining a first target pixel corresponding to each
pixel in the submalar triangle region, where the first target pixel
corresponding to the pixel is on a line connecting the submalar
triangle center and the pixel

S142
v K

Respectively updating pixel values of the respective pixels to pixel
values of the corresponding first target pixels

S143
\ o

Determining a first reference point in the face image

S144
v K

Determining a vector of the submalar triangle center pointing to the
first reference point as a first reference vector

] —— S145

Respectively determining a second target pixel corresponding to each
pixel in the submalar triangle region according to the first reference
vector, where the direction of a vector, of the second target pixel
corresponding to the pixel, pointing to the pixel is the same as that of
the first reference vector

14
Y K 5146

Respectively updating the pixel values of the respective pixels to
pixel values of the corresponding second target pixels

S147
Y K

Determining a second reference point in the face image

S148
v /—

Determining a vector of the submalar triangle center pointing to the
second reference point as a second reference vector

; — S149

Respectively determining a third target pixel corresponding to each
pixel in the submalar triangle region according to the second
reference vector, where the direction of a vector, of the third target
pixel corresponding to the pixel, pointing to the pixel is the same as
that of the second reference vector

v K— S140

Respectively updating the pixel values of the respective pixels to
pixel values of the corresponding third target pixels

FIG. 19
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Obtaining module

22

a8
First determining module

23

a8
Second determining module

24

a8
Filling module
FIG. 20
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Obtaining module
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| First determining sub- |
module |
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| Adjusting sub-module

First determining module

231
T

| Connecting sub-module

232
I Ve

| Second determining sub-|
module |

233
R e

| Third determining sub- |
module |

Second determining module

FIG. 21
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module
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