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performing distress detection on a road radar image based on a fully 

trained large-target detection model and a fully trained small-target 

detection model, and obtaining a large-target detection result and a 

small-target detection result

fusing the large-target detection result and the small-target detection 

result to determine a distress detection result of the road radar image
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acquiring a large-target distress detection dataset, the large-target 

distress detection dataset includes large-target road radar image 

samples and corresponding large-target distress results

constructing an initial large-target detection model, inputting the 

large-target road radar image samples into the initial large-target 

detection model with large-target distress results as output, 

calculating sample intersection over union values, performing 

weight redistribution on the large-target distress detection dataset 

based on the sample intersection over union values, and performing 

iterative training on weight-adjusted large-target distress detection 

dataset until the fully trained large-target detection model is obtained
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acquiring an initial distress detection dataset, the initial distress 

detection dataset includes road radar image data and corresponding 

distress annotation information

filtering out road radar image data containing subsidence-type 

distresses and hidden-crack-type distresses as first large-target road 

radar image samples, and using the distress annotation information 

corresponding to the first large-target road radar image samples as 

first large-target distress results
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designating road radar image data containing loose-type distresses as 

second large-target road radar image samples, and determining that 

the distress annotation information corresponding to the second 

large-target road radar image samples is empty
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inputting the large-target road radar image samples into the initial 

large-target detection model, performing target division on the large-

target road radar image samples according to the dual-path detection 

head to obtain large-target region of interest images

performing irregular convolution processing on the large-target 

region of interest images according to the deformable convolutional 

layer to obtain large-target radar feature maps
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performing detection box screening on the large-target radar feature 

maps according to the smooth non-maximum suppression operation 

layer to obtain large-target distress detection boxes
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acquiring a small-target distress detection dataset, the small-target 

distress detection dataset includes small-target road radar image 

samples and corresponding small-target distress results

constructing an initial small-target detection model, inputting the 

small-target road radar image samples into the initial small-target 

detection model with the small-target distress results as output, 

calculating sample loss values, and performing iterative training on 

the small-target distress detection dataset where the sample loss 

values are less than a preset loss threshold until the fully trained 

small-target detection model is obtained
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inputting the small-target road radar image samples into the initial 

small-target detection model, performing multi-scale convolution on 

the small-target road radar image samples according to the multi-

scale convolutional layer to obtain multi-scale feature images

performing irregular region division on the multi-scale feature 

images according to the deformable ROI pooling layer to obtain 

irregularly deformed region images
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performing target division on the irregularly deformed region images 

according to the dual-path detection head to obtain small-target 

region of interest images
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performing detection box screening on the small-target region of 

interest images according to the smooth non-maximum suppression 

operation layer to obtain small-target distress detection boxes
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performing loss value evaluation on the small-target distress 

detection boxes and the small-target distress results according to the 

balanced line loss function, and determining the initial small-target 

detection model when the loss value is minimized as the fully 

trained small-target detection model
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