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Capture 20,000 images

Enlarge the image data through rotation, 

translation, scaling, flipping, stretching, and 

clipping

Label primary sample set and enlarged 

sample set, save the categories and 

coordinates of defects to text files

Calculate the average of intensity value of 

each channel of all the images, and the 

average value is subtracted from the 

intensity of all sample image 

The sequence of images is randomly 

disordered without repetition

Start

End
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Calculate the similarity 

between each two adjacent 

regions and add to set S

Merge the two adjacent 

regions with max 

similarity value in set R

Delete all similarity 

values related to these 

two regions in set S

Find the max similarity 

value in set S

The set S of similarity values 

is initialized to an empty set

Calculate the dissimilarity 

between each pixel in the image 

and its 8 adjacent pixels.

Do the merge operation for 

each edge according to the 

dissimilarity

Start

Set S is empty?
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Set R is the pre-

targeting result

End

Calculate the 

similarities between the 

merged region and its 

adjacent regions and 

add them to set S  
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Use the defect pre-targeting algorithm on all data 

sets to obtain defect pre-targeting regions

Divide the pre-targeting regions into negative 

sample and positive sample according to the 

coincidence degree

The maximum number of iterations is 40000, the 

learning rate is 0.001, and the number of images per 

batch is 128. 

The stochastic gradient descent method is used to 

train the network to reduce the gap between 

network output and the one expected.
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Initialize the camera and mechanical 

transmission component, calibrate the 

light intensity, and focus the camera.

Control motor to stop at fixed 

position and capture images.

Execute the same defect pre-targeting 

algorithm to obtain defect pre-

targeting regions in each image.

Use the depth neural network model 

to classify and identify the pre-

targeting regions, and output the 

categories and coordinates of the 

defect regions.

Adopt the non-maximum suppression 

algorithm to eliminate the redundant 

object box and determine the optimal 

location of the defect region.
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