/8101

An image to be detected is acquired

v

Position information of skeletal key points configured to represent K 102
a human skeletal structure and position information of contour
key points configured to represent a human contour are
determined based on the image to be detected

v

S103
A human detection result is generated based on the position K
information of the skeletal key points and the position information
of the contour key points

FIG. 1
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Convolution processing is performed on the image to be detected

S401
| by use of the common feature extraction network to obtain a basic /

feature matrix including the skeletal feature and the contour
feature

v

Convolution processing is performed on the basic feature matrix
by use of the first skeletal feature extraction network to obtain a S402
first skeletal feature matrix, a second skeletal feature matrix is /
acquired from a first target convolutional layer in the first skeletal
feature extraction network, and the first target skeletal feature
matrix is obtained based on the first skeletal feature matrix and
the second skeletal feature matrix

_)

Convolution processing is performed on the basic feature matrix
by use of the first contour feature extraction network to obtain a 403
first contour feature matrix, a second contour feature matrix is /
acquired from a second target convolutional layer in the first
contour feature extraction network, and the first target contour
feature matrix is obtained based on the first contour feature matrix
and the second contour feature matrix

FIG. 4
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S601

Convolution processing is performed on the first target skeletal
feature matrix by use of the first convolutional neural network to
obtain a first intermediate skeletal feature matrix

v

Concatenation processing is performed on the first intermediate
contour feature matrix and the first target skeletal feature matrix to
obtain a first concatenated feature matrix, and dimension
transform is performed on the first concatenated feature matrix by
use of the first transform neural network to obtain the second
target skeletal feature matrix

v

Convolution processing is performed on the first target contour
feature matrix by use of the second convolutional neural network
to obtain a first intermediate contour feature matrix

v

Concatenation processing is performed on the first intermediate
skeletal feature matrix and the first target contour feature matrix to
obtain a second concatenated feature matrix, and dimension
transform is performed on the second concatenated feature matrix
by use of the second transform neural network to obtain the
second target contour feature matrix

S603

5602

S604

DR
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Directional convolution processing is performed on the first target /_ S801

skeletal feature matrix by use of the first directional convolutional

neural network to obtain a first directional skeletal feature matrix,
and convolution processing is performed on the first directional
skeletal feature matrix by use of the third convolutional neural
network to obtain a second intermediate skeletal feature matrix

v

Concatenation processing is performed on the second /— 5804
intermediate skeletal feature matrix and the first target contour
feature matrix to obtain a fourth concatenated feature matrix, and
dimension transform is performed on the fourth concatenated
feature matrix by use of the fourth transform neural network to
obtain the second target contour feature matrix

v

Directional convolution processing is performed on the first target /- 5802

contour feature matrix by use of the second directional
convolutional neural network to obtain a first directional contour
feature matrix, and convolution processing is performed on the
first directional contour feature matrix by use of the fourth
convolutional neural network to obtain a second intermediate
contour feature matrix

v

Concatenation processing is performed on the second /— S803

intermediate contour feature matrix and the first target skeletal
feature matrix to obtain a third concatenated feature matrix, and
dimension transform is performed on the third concatenated
feature matrix by use of the third transform neural network to
obtain the second target skeletal feature matrix

FIG. 8
000070 O 0 0 O 0
000 0 0/] 1
0010 ’> 0
0000 0 1
00000 0 0 O G O
| | | L1 ]
a b C
FIG. 9a

5/9



First
target
skeletal

feature
matrix \

First
target
contour
feature
matrix

Concatenation
processing

Shift estimation

neural network

6/9

00000 000070
1 000070
|:“> 010170 0/0/170/0
01/1/1/0 0/0/0/0/0
00/07070 00070
| | |
C
FIG. 9b
Concatenated
two-dimensional Second
Two-dimensional feature matrix target
feature matrix corresponding to skeletal
corresponding to skeletal key feature
skeletal key point point % | matrix
»| o0 > S —»
— g |2
B0 7] 5}
£ 5 =
2 | Shift feature | & E
9 matrix o, B
) » 5 g
2 g S
& 2 | Concatenated 2
= A A § two-dimensional £ | Second
Two-dimensional| S feature matrix | o | target
feature matrix corresponding to| % | contour
corresponding to contourkey | | feaure
contour key point point matrix
> > >
FIG. 10



Concatenation processing is performed on the first target skeletal
feature matrix and the first target contour feature matrix to obtain
a fifth concatenated feature matrix

/- S1101

v

The fifth concatenated feature matrix is input to the shift
estimation neural network, and shift estimation is performed on
predetermined multiple key point pairs to obtain shift
information of a shift from one key point to the other key point in
each key point pair

S1102

/‘

v

By taking each key point in each key point pair as a present key
point, a two-dimensional feature matrix corresponding to the
paired other key point is acquired from a three-dimensional
feature matrix corresponding to the other key point paired with
the present key point

S1103
/—

v

Positional shifting is performed on elements in the two-
dimensional feature matrix corresponding to the paired other key
point according to the shift information of the shift from the
paired other key point to the present key point to obtain a shift
feature matrix corresponding to the present key point

S1104
/—

v

For each skeletal key point, concatenation processing is
performed on a two-dimensional feature matrix corresponding to
the skeletal key point and each shift feature matrix corresponding

to the skeletal key point to obtain a concatenated two-
dimensional feature matrix of the skeletal key point, the

concatenated two-dimensional feature matrix of the skeletal key

point is input to the fifth transform neural network to obtain a

target two-dimensional feature matrix corresponding to the
skeletal key point, and the second target skeletal feature matrix is
generated based on the target two-dimensional feature matrices
respectively corresponding to all skeletal key points

S1105
/—

v

2

For each contour key point, concatenation processing is
performed on a two-dimensional feature matrix corresponding to
the contour key point and each shift feature matrix corresponding

to the contour key point to obtain a concatenated two-
dimensional feature matrix of the contour key point, and the
concatenated two-dimensional feature matrix of the contour key
point is input to the fifth transform neural network to obtain a
target two-dimensional feature matrix corresponding to the
contour key point; and the second target contour feature matrix is
generated based on the target two-dimensional feature matrices
respectively corresponding to all contour key points

S1106
/—

FIG. 11

FIG. 12
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