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Application of Al Intelligent Monitoring Systems in Quality Defect Identification for Civil
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[Abstract] Civil engineering construction sites involve complex working conditions and a wide variety of
quality defects. Traditional quality inspection has long relied on manual inspections and spot—checking methods,
which generally suffer from limited identification accuracy, insufficient monitoring frequency, significant
subjective bias, and delayed detection of potential hazards. These limitations make it difficult to meet the
requirements of modern engineering quality management characterized by refinement, dynamism, and
whole—process control. This paper focuses on the application of Al intelligent monitoring technology in quality
defect identification for civil engineering construction. It systematically reviews the core technical principles of
machine vision, deep learning, automated sensing and data acquisition, and cloud—based data transmission.
Focusing on four major construction scenarios—concrete engineering, steel structure engineering, decoration
and finishing engineering, and high—risk construction projects—the paper analyzes in depth the identification
mechanisms and application approaches of intelligent systems for various common and concealed quality defects.
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