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Abstract

The safety of bridge structures is an important concern in the engineering field, and crack detection
is a key link to ensure the safety of bridges. In this paper, we propose a bridge crack recognition
method based on YOLOvS8 instance segmentation, aiming at solving the problem of insufficient ac-
curacy of traditional detection methods. First, we improve the data enhancement method to en-
hance the robustness and generalization ability of the model to crack images in different environments,
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which makes the model perform more stably in complex practical applications. Second, the Coordi-
nate Attention attention mechanism is introduced in the C2F module. This mechanism improves the
accuracy of crack detection by modeling the channel relationship of the feature map, which en-
hances the model’s attention to the key information. Coordinate Attention fuses the information in
both spatial and channel dimensions, enabling the model to capture the detailed features of the
cracks more accurately. The experimental results show that the method proposed in this paper per-
forms well on several bridge crack datasets, with an improvement of 3.5 percentage points in pre-
cision and both recall and mAP, which is of great significance as a guide for practical engineering
applications.
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Figure 1. Data augmentation effect diagram
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Figure 2. Structure of the C2f Module
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Figure 3. The constructed C2fca Module
& 3. #3ER C2fca HEHR

DOI: 10.12677/airr.2025.146144 1547 PR ASY IR YN T


https://doi.org/10.12677/airr.2025.146144

ZL]

3.3. BUERIMGEIER

B, 7E input BB ST exposed Fl blur FUEHEIG K, FEIET mosaic 358, 7EIIZRdFEH 5 50 epoch
AT mosaic 3. B ACPE B SE R JG, TEE T WL B TRMIESEE, AR AL £ E X 2L P3.
P4. PS5 ForEATAL S e, B JRURE TR cof R E Il c2fca MR, Ut SR EVER W 4 B,

backbone Input
[ conv | { mosaic
oo | ]
et | I
| cow | [ c2fca*3 | Output3
c2fca™3 cat
[eon ]| | [oomompe] [comw] head
| c2f£a’3 - | c2fca'3
Output2
2fca*3 |upsample |
neck @

Figure 4. Improved network model
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Figure 5. Annotation example
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Table 1. Comparison of experimental results
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