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Abstract : Concrete crack detection is difficult to accurately classify, segment and locate due to the complexity of
multiple classification. To solve the above problems, this paper proposes a steel fiber reinforced concrete (SFRC)
crack detection model based on improved Mask R—CNN. In order to improve the detection rate and accuracy, a
distraction module is added to the backbone network of the scheme model to span the feature graph group and
improve the capability of feature learning. Based on intersection of union(loU), the distance between the target
and anchor frame, the overlap rate, the scale and the penalty term were increased to improve the regression ac-
curacy, and compared with the original Mask R—CNN model. The simulation results show that the mean average
precision of crack and number classification, segmentation and positioning is 96.09%, the model can accurately
locate cracks and make pixel-level segmentation and the single image takes 198 ms. The proposed model in-
creases the accuracy and reduces the image processing delay. Compared with the original Mask R—CNN model,
the mean average precision and image processing rate are increased by 6.2% and 5.7% respectively. Experimen-
tal results show that the proposed model has strong robustness and generalization ability.
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Tab.1 Basic parameters of the model

Parameters of the

category Number
Class 1(Background)+3(Crack , Number, Vocabulary)
Anchor box (8,16,32,64,128)
Batch Size 4
Learning rate 10°
Epoch 100
Momentum 0.9
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Tab.2 Accuracy on test set

Class Crack Number Vocabulary

Accuracy/% 91.89 95.39 97.84
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Fig.8 Mask R-CNN prediction graph after training
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Fig.9 Improved Mask R—-CNN prediction graph after training
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Tab.3 Compared with the original Mask R—CNN algorithm

Average precision/% Mean average

Algorithm L Single image time/ms
Crack Number Vocabulary precision/% °
Mask R-CNN 84.32 91.26 95.73 90.44 210
Improved mask
92.57 97.63 98.08 96.09 198
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