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FIG. 1A 

A first feature map of an image to be processed is acquired

A final weight vector of the first feature map is determined

A target normalization manner corresponding to the first feature map 
is determined in a preset normalization set according to the final 

weight vector
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Normalization processing is performed on the first feature map in the 
target normalization manner to obtain a second feature map
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FIG. 1B 

A final weight vector of the first feature map is calculated according to 
a first hyperparameter, second hyperparameter and learning parameter 

in a preset parameter set

A target normalization manner corresponding to the first feature map 
is determined in a preset normalization set according to the final 

weight vector

Normalization processing is performed on the first feature map in the 
target normalization manner to obtain a second feature map
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Feature extraction is performed on an image to be processed by using 
a convolutional layer in a neural network to obtain a first feature map
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FIG. 2A 
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A mean vector and variance vector of the first feature map are determined

A mean final weight vector corresponding to the mean vector and a variance final 
weight vector corresponding to the variance vector are determined according to a 

preset constraint condition and a learning parameter respectively

A first mean sub-normalization manner and a second variance sub-normalization 
manner are correspondingly determined according to the mean final weight 

vector and the variance final weight vector respectively
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The mean vector and the variance vector are correspondingly normalized 
according to the first sub-normalization manner and the second sub-normalization 

manner to obtain a normalized mean vector and a normalized variance vector 
respectively
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A first feature map of an image to be processed is acquired
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A second feature map is obtained according to the normalized mean vector, the 
normalized variance vector and the first feature map
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FIG. 2B 

A first sub-weight vector is determined according to a second 
hyperparameter and a learning parameter

If a distance between the first sub-weight vector and a first 
hyperparameter is greater than or equal to the second hyperparameter, 

the first sub-weight vector is determined as a final weight vector

If the distance between the first sub-weight vector and the first 
hyperparameter is less than the second hyperparameter, a second 

sub-weight vector is determined according to the first hyperparameter, 
the second hyperparameter and the first sub-weight vector
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If the second sub-weight vector is greater than or equal to zero, the 
second sub-weight vector is determined as the final weight vector

S233b

Feature extraction is performed on an image to be processed by using 
a convolutional layer in a neural network to obtain a first feature map
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If the second sub-weight vector is less than zero, the first 
hyperparameter is updated according to the second sub-weight vector 

to obtain an updated first hyperparameter

An updated second hyperparameter is determined according to the 
second hyperparameter, the updated first hyperparameter and a first 

hyperparameter that is not updated

A third sub-weight vector is determined according to the second 
sub-weight vector and the learning parameter

S233c

S234c

The final weight vector is determined according to the updated first 
hyperparameter, the updated second hyperparameter and the third 

sub-weight vector

A mean vector and a variance vector are correspondingly normalized 
according to a mean final weight vector and a variance final weight 

vector respectively to obtain a second feature map
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FIG. 2C 
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FIG. 3 

（a）softmax （b）sparsemax （c）r=0.15

（d）r=0.3 （e）r=0.6 （f）r=0.816

（g）r=0.3 （h）r=0.6 （i）r=0.866
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FIG. 4 
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FIG. 5 
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FIG. 6 

 


