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Adaptive real-time recognition and measurement of tunnel rock settlement

Deng Youwei' Li Gang’ Xin Yi' Zhang Shengpeng' Hao Yijie'

(1. School of Electronic and Control Engineering, Chang’an University, Xi’an 710064, China;
2. School of Energy and Electrical Engineering, Chang’an University, Xi'an 710064, China)

Abstract: Aiming at the problems of poor robusiness and are difficult to monitor the settlement value of tunnel timely and effectively. An
adaptive recognition and measurement algorithm of tunnel settlement is proposed by combining coordinate attention with object detection
algorithm. Using industrial camera to get object images in different environment to build datasets, then training object detection model
with coordinate attention, prediction accuracy of the model is 97. 9% in the test sets. Using the target figures and LED lights of the pixel
coordinates in images to do the camera calibration and calculate settlement value. The results show that the measurement error of tunnel
surrounding rocks is less than 1 centimeter within 25 meters, less than 5 millimeters within 10 meters.
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Fig. 1  Tunnel surrounding rock settlement

recognition and measurement system
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Fig.2 Instruments and equipment of tunnel surrounding

rock settlement monitoring system
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Fig.3 Work flow of tunnel surrounding rock settlement system
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Fig.5 Coordinate attention module structure
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Fig. 6 Coordinate attention feature map

convolution procedure
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Fig. 8 Part of datasets in complex background
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Table 1 Performance comparison table of improved

algorithm and original algorithm
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Table 2 Performance comparison table of

object detection algorithms

Bk Precision Recall mAP@0.5 mAP@0.5: 0.95
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