
An image to be processed, a first convolution kernel and a second 
convolution kernel are obtained, a receptive field of the first convolution 

kernel being different from a receptive field of the second convolution kernel

101

A first feature image is obtained by performing a convolution process on the 
image to be processed using the first convolution kernel, and a second feature 

image is obtained by performing a convolution process on the image to be 
processed using the second convolution kernel

102

A first crowd density image is obtained by performing a fusion process on 
the first feature image and the second feature image

103
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A first self-attention image is obtained by performing a first feature 
extraction process on the image to be processed, and a second self-attention 
image is obtained by performing a second feature extraction process on the 
image to be processed. Each of the first self-attention image and the second 

self-attention image is used for representing scale information of the image to 
be processed, and the scale information represented by the first self-attention 
image is different from the scale information represented by the second self-

attention image

501

A first weight of the first feature image is determined based on the first self-
attention image, and a second weight of the second feature image is 

determined based on the second self-attention image

502

The first crowd density image is obtained by performing the fusion process 
on the first feature image and the second feature image based on the first 

weight and the second weight

503

FIG. 5

5 / 11



FIG. 6A         FIG. 6B

6 / 11



FIG. 7

7 / 11



Image to be processed

First crowd density image

Convolutional 
layer

Pooling layer
Scale-aware convolutional 

layer

FIG. 8

8 / 11



Input image
Self-attention module

Sixth feature 
image

Seventh feature 
image

Eighth feature 
image

Ninth feature 
image

Tenth feature 
image

Eleventh feature 
image

Output image
Convolutional 

layer
Dot 

product
Fusion 

processing

FIG. 9

9 / 11



Device for image processing 1

Obtaining 
unit
11

Fusion 
processing 

unit
13

Feature 
extraction 
processing 

unit
14

First 
determining 

unit
15

Second 
determining 

unit
16

Training 
unit
17

FIG. 10

10 / 11



Memory

Processor

Input device

Output deviceBus

23

24

22

21

2

FIG. 11

11 / 11


