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Identification Method of Structural Adhesive Damage Area of Glass Curtain
Wall Based on Thermal Image Reconstruction and Enhancement

Chen Yuming'?* Lin Jinfan> Ren Zeming® Chen Junhao®
(1.The Fifth Institute of Electronics, Ministry of Industry and Information Technology, Guangzhou 510610, China
2.Key Laboratory of MIIT for Intelligent Products Testing and Reliability, Guangzhou 510610, China
3.School of Mechanical and Automotive Engineering, South China University of Technology,
Guangzhou 510641, China)

Abstract: Scanning thermal wave detection technology for structural glue damage of glass curtain walls detects damages from
thermal images. The original thermal image sequence has the disadvantages of large amount of data, less effective information, low
resolution, and large noise. In this paper, data reconstruction of single-row position, image reconstruction based on wavelet transform,
image enhancement technology based on wiener filter and damage localization method based on heatwave effect of the damaged
structure, are all proposed to complete the processing algorithm and damage identification function of hidden frame glass curtain wall.
The experimental results show that the wavelet decomposition technology uses adaptive threshold coefficient to effectively reduce the
noise component in the high-frequency component of the thermal image and retain the characteristics of the thermal image; Wiener
filter uses 3x3 template to further smooth the image to ensure most of the important information, and the damage identification result
reaches 93.7%, which can provide a new idea for automatic monitoring and damage location of curtain wall glass.

Key words: active thermal sensing; wavelet transfer; damage identification
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Location and Mapping System Based on YOLO v3 and Sensor Fusion

Chen Wenfeng Zhang Xuexi Cai Shuting Xiong Xiaoming
(School of Automation, Guangdong University Of Technology, Guangzhou 510006, China)

Abstract: The existing thermal wave detection technology for structural adhesive damage of glass curtain wall has some
problems, such as large amount of thermal image sequence data, less effective information, low resolution and large noise. The thermal
image sequence of glass curtain wall is completed by using data reconstruction of single column position, image reconstruction based
on wavelet transform, image enhancement based on Wiener filter and thermal wave location based on damage area recognition rule
Column processing and damage area identification. The experimental results show that: the wavelet transform technology using
adaptive threshold coefficient can effectively reduce the noise components in the high-frequency components of the thermal image and
retain the characteristics of the thermal image; Wiener filter uses 3 % 3 template to further smooth the image to ensure most of the
important information in the thermal image; the recognition rate of the damage area is 93.7%.

Key words: sensor fusion; object detection; dynamic object; location; multi view geometry
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