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Abstract 
 

The aging of constructed facilities is a widespread global issue that raises significant concerns about public safety. 

In Canada, many facilities — particularly infrastructure assets — are located in sparsely populated or Indigenous 

regions. Meeting the required frequency of inspections in these areas is challenging due to limited manpower and 

accessibility. Consequently, there is a critical need for an efficient and effective automated inspection system. This 

paper presents the development of real-time or near-real-time defect recognition algorithms for detecting steel 

corrosion and concrete cracks, integrated with a drone-based automated surface inspection framework. Artificial 

intelligence (AI) and machine learning techniques were employed to develop the proposed recognition algorithms. 

For steel corrosion detection, the system identifies rust spot boundaries and analyzes corrosion severity based on 

extracted rust coloration. For concrete crack detection, the system quantifies crack length and width to assess 

structural severity. Both algorithms incorporate methods to address non-uniform illumination, thereby reducing 

the adverse effects of shadows and overexposure on detection accuracy. To enable automated surface inspection, 

GPS-guided drone flights were implemented. Key parameters — including the distance between the drone camera 

and the facility surface, camera resolution, drone flight speed, and feasible flight paths — were considered to 

generate an optimal inspection route capable of acquiring the required image or video quality within the shortest 

possible time. The integration of drone-based imaging with real-time or near-real-time corrosion and crack 

recognition algorithms results in a highly efficient inspection system. This system has the potential to significantly 

reduce time and labor requirements for large-scale assessments and inspections in remote or difficult-to-access 

areas. 
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