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Optimization of infrared thermography detection technology
for hollow and bulging defects of exterior wall tiles in existing
buildings
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Abstract

Urbanization has heightened concerns about the maintenance and renovation of existing buildings, with exterior wall tiles being
particularly vulnerable to quality issues. As a critical component of building facades, hollow drum defects in these tiles not only
mar the visual appearance but also compromise structural integrity. Traditional inspection methods prove inadequate for large-scale
evaluations due to significant measurement errors. Infrared thermal imaging technology emerges as an effective solution by detecting
temperature variations on exterior walls to precisely identify defect locations and extent. However, practical applications often face
challenges such as environmental factors and operational limitations that affect detection accuracy, efficiency, and reliability. To
address these challenges, this study proposes optimized methodologies through algorithm improvements and equipment optimization,
significantly enhancing defect detection precision. Experimental results demonstrate that the refined infrared thermal imaging
technique can efficiently and accurately detect hollow drum defects under various environmental conditions, providing robust support
for building reinforcement and safety assurance in existing structures.
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