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Large-scale infrastructures have to be repeatedly maintained in their long lifecycle. In conventional diagnosis for large-scale 

infrastructures, inspectors visually estimate the amount of scaffold and wear to decide whether restoration is required. To precisely 
and efficiently estimate the amount of scaffold and wear, dense point-clouds of infrastructures would be useful. In this paper, we 
propose methods for diagnosing deterioration by estimating reference surfaces using point-clouds. To detect small deterioration 
such as cracks, registration errors cannot be ignored. In our method, we divide inspected regions into grids, and combine the 
results from multiple point-clouds. Since sizes of detectable deterioration depend on resolutions of reference surfaces, we 
introduce multi-resolution methods for detecting various scales of deterioration. 
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