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Research on the Infrared Thermal Image Detection Approach for Composite Masonry Wall Damage
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Abstract: The exposed part of the light steel core column insulation sandwich composite masonry wall is prone to wall damage
due to natural factors, which affects the service life of the wall. Therefore, an infrared thermal imaging detection method for
damage of composite masonry walls is proposed. This method uses ultrasonic infrared thermal imaging technology to obtain
infrared images of damage to composite masonry walls, filtering out pixels below the optimal threshold. Based on the bilateral
filtering method, Based on image processing technology and morphological detection technology, accurate extraction of damaged
edges in composite masonry walls is carried out to determine the severity of the damage and achieve precise detection. The
results showed that when the number of images was 20 to 100, the mAP value and recall rate detected by our method were both
higher than 90.00% . The wall damage detection was relatively complete and the damage branches were obvious, which
intuitively demonstrated the detection effect; The accuracy is higher than 95. 00% , which improves the completeness of the wall
damage detection method; The average loU is higher than 85.00% , effectively improving the overlap rate between the damaged
area and the calibration area. This method has good detection effect and high detection performance.

Keywords: light steel core column — thermal insulation sandwich composite masonry wall; infrared thermal image detection

technology; wall damage detection; damage edge extraction; wavelet transform
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Fig.1 Structure diagram of ultrasonic infrared thermal imaging system
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Fig.2 Brightness map of illuminance image
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Table 1 Test results of wall damage detection performance
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Fig. 3 Test results of image processing effects of different methods
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Fig. 4 Test results of different detection methods
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