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Abstract: The identification and detection of tunnel lining diseases are crucial for tunnel
maintenance and operation safety. To develop image acquisition and software algorithms, a
simulation detection system, which can be used to simulate the working environment of tunnel
lining disease identification and detection, was designed and developed, and a surface disease
identification and detection software for tunnel lining based on deep learning technology was
developed. The two factors affecting the identification and detection effects, namely the object
surface illumination and observation angle, were experimentally studied, and the concepts of
“illumination offset of the object surface” and “observation angle offset” were proposed. The results
show that the detection rate and identification accuracy of tunnel lining diseass when the camera
equipmentis facing the observation surface of the lining are non-linearly and negatively correlated with
their offset values, while the identification time is determined by hardware and algorithms.
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Table 1 Parameters and performance of several common neural networks®"
AR TR TFRPRGREIE/ % RWUR/(T-s™) AR AR FHERSIAR R WA HERARER
Faster R-CNN 73.2 7 1 6 000 1 000%600
Fast YOLO 52.7 155 1 98 448%448
YOLO 66. 4 21 1 98 448%x448
SSD300 74.3 46 1 8732 300x300
SSD512 76. 8 19 1 24 564 512x512
SSD300 74.3 59 8 8732 300%300
SSD512 76. 8 22 8 24 564 512x512
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