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Data Acquisition and Detection

B UAV image acquisition and intelligent detection
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Fig. 1. The UAV takes pictures of the steel structure of the railway
bridge steel, and the deep learning visual algorithm is used to
detect the surface defects of the bridge steel structure



Adaptive cropping strategy

Fig. 2. Comparison diagram of adaptive cropping strategy and overlapping
cropping strategy: (a) Adaptive cropping of large detection targets;
(b) Overlapping cropping of large detection targets; (c) Adaptive
cropping of small detection targets; (d) Overlapping cropping of
small detection targets



Structure of Detection Network

B Adaptive cropping shallow attention network (ACSANet)
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Fig. 3. Architecture of ACSANet.

Fig. 4. Detection results of ACSANet.



Advantages of ACSANet

BResults of the ACSANet compared with other networks

Nut normal Nut corrosion Steel corrosion 0.7
======= Missing detection =—--=— False detection = ‘== Overlapping box w
& 0.6
— YOLOv5s
0.5+ —— OCNet
—— ACNet
e
- ~—— ACNet+CA+a-10U
03+ — ACSANet
0.2 \ = 2 Ao
6 5IO 1 CI)O 1 I50 2(|'.)0 2.I‘:'a0 3(I)0
Epochs
Fig. 5. Detection effect comparison of Fig. 6. Loss curves of
YOLOv5s (a) and ACSANet (b) on ACSANet and other

railway bridge steel. networks.



Conclusions

The ACSANet model firstly
performs adaptive cropping of
UAV images, inputs suitable
targets to be detected and
Image scales, and outputs
cropped images with excellent [
detection effects. ===
Secondly, the YOLOvV5 network structure is improved by
incorporating the shallowest features of the backbone network, and
a shallow attention network is proposed, so that the target to be
detected with simple features will not be affected by the deeper
network structure or other similar targets and backgrounds.

Finally, the CA mechanism module is added to the shallow attention
network, which makes the detection process pay more attention to
the shallow features, while the a-IOU loss function is used in the
IOU loss function in the model to improve the detection effect on
small data sets.






