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Abstract

Aiming at the low detection accuracy of underground engineering lining apparent disease, an im-
proved YOLOv7 algorithm for lining apparent disease detection is presented. Firstly, CBAM atten-
tion mechanism is added to each output position of the backbone network to enhance the feature
extraction capability of the backbone network for key regions. Secondly, the non-parametric at-
tention mechanism SimAM is introduced into SPPCSPC module, and the redundant CBS module is
cut out, which enhances the feature extraction ability of the backbone network for dense small
targets, and reduces the computation and parameter scale. Finally, the algorithm model is trained
with self-made data set. Compared with the original algorithm, the P, R and mAP0.5 of the proposed
algorithm are improved by 12.7, 5.4 and 8.6 percentage points respectively. The results show that
the improved method can effectively improve the detection performance of the algorithm on the
apparent diseases of the lining.
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Figure 1. CBAM Attention Module
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Figure 2. SimAM attention module
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Figure 3. SImAM-SPPCSPC and SPPCSPC Module
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Figure 4. SimAM-SPPCSPC and SPPCSPC Module
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Figure 5. Acquisition equipment and image annotation software
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Figure 6. Lining apparent disease image data
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Table 1. Ablation test results
< 1 JHRhSCIRHER

4y SimAM-SPPCSPC CBAM MAPO.5 (%)
1 — — 824
2 v — 87.6
3 — v 89.0
4 v v 91.0

N B B AE AR SCAT IR R G YOLOVT BV RIAS I M BE B iZ B VAR YOLOVS [14].
YOLOv7-tiny PA K YOLOV7 HEAT X LR . A SC 1 Hl B s SRRt FaR b T I gk,  FERTead v sk
ITECERL, SEERZERANGE 2 PvR. B 2 AIAL, AR SOOI SR & TR R AR T HoAth B AnAsr I L #8 B A 1
e, HAMET YOLOVT HyLM Py R fl mAPO.5 70 ll#2 Tt 7 12.7. 5.1 F1 8.6 NNH 4 o SIS 45 R IGTE
T A SO R R M RE AL B

Table 2. Algorithm comparison experiment results

R 2. BEMLE SRR

RGN P (%) R (%) mAP0.5 (%)
YOLOV5 75.4 78.3 80.4
YOLOV7-tiny 76.9 79.0 81.0
YOLOV7 75.8 83.9 82.4
U 88.5 89.0 91.0

W A R E SR X S YOLOVT #E47 Ik, 45 RanlE 7 s, BP0 6 5k B R R If) 2 i Y
TEVNGESEAEE B ERaR 8. AMPUSKE S 3% 5 P. R mAPO.5 Fil mAP0.5:0.95 DU TifE #r
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Figure 7. Training result graph
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Figure 8. Comparison chart of test results
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