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Fig. 1 
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Fig. 2 

Acquire a training sample set and first defect label 

information corresponding to each group of samples 

in the training sample set
S202

Acquire a first defect image and a first template 

image corresponding to the first defect image S204

By means of using Stochastic Gradient Descent 

(SGD), train a model to be trained with the training 

sample set, the defect label information, and a target 

loss function to obtain a target defect detection model

S206
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Fig. 3a 

 

Fig. 3b 

 

Fig. 4 

Acquire a first defect image and a first template image 

corresponding to the first defect image S402

Perform geometric transformation processing on the first defect 
image and the first template image in the same processing 

manner, take the first defect image subjected to the geometric 
transformation processing as a defect image sample, and take the 

first template image subjected to the geometric transformation 

processing as a template image sample

S404
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Fig. 5 

Respectively input a defect image and a template image into a model to be trained, and 

acquire second label information output by the model to be trained S502

Input first category information and second category information into a defect category 

loss function to obtain a first loss function value, input first posit ion information and 

second position information into a defect position loss function to obtain a second loss 

function value, and store the first loss function value and the second loss function value
S504

By means of using the SGD, adjust model parameters of  the model to be trained through 

the f irst loss function value and the second loss function value S506

Acquire all the stored f irst loss function values and the second loss function values , and 

in a case where a difference between any two first loss function values among a 

consecutive preset number of first loss function values is less than a first preset 

difference, and a dif ference between any two second loss funct ion values among a 

consecutive preset number of second loss function values is less than a second preset 

difference, determine that the adjusted model to be trained is a target defect detection 

model

S508

 

Fig. 6 

 Input a defect image and a template image into 

a backbone network of a model to be trained S602

Acquire second label information output by the 
model to be trained according to a defect feature 

image and a template feature image
S604
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Fig. 7 
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Fig. 8 

第二特征融合层
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Fig. 9 

Acquire a verification sample set and third defect label 

information corresponding to each group of samples in the 

verification sample set
S902

In a case where the number of adjusted models to be 

trained is multiple, determine mean Average Precision 

(mAP) of each of the multiple adjusted models to be trained 

through the verification sample set and the third defect 

label information

S904

Determined that the adjusted model to be trained with the 

largest mAP is a target defect detection model S906
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Fig. 10 

Determine a defect image to be detected and a template 

image corresponding to the defect image to be detected S1002

Input the defect image to be detected and the template 

image into a target defect detection model, and acquire 

defect position information and defect category information 

output by the target defect detection model

S1004

Determine a preset number of target defects in the defect 

image to be detected closest to a center point of the defect 

image to be detected according to the defect position 

information

S1006

Determine a category confidence of each target defect 

among the preset number of target defects, and determine 

that a defect category of the target defect with the largest 

category confidence is a defect category of the defect 

image to be detected

S1008
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Fig. 11 
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Fig. 12 

Input component120

 First processing 

component122

Second processing 

component124  


