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Verification of Pile Center Position Measurement Accuracy Using Drones
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Abstract

To reduce labor in measuring pile center positions at construction sites, a verification study was conducted using point cloud models generat-
ed from drone imagery to evaluate measurement accuracy. In this study, photographs of a pile construction site were taken at regular intervals
from above using an autonomously flown drone, and Structure from Motion (SfM) processing was applied to generate a point cloud model of
the site including twelve steel piles. To measure the pile center positions on this point cloud model, the CAD drawing and the point cloud model
were superimposed, and the differences between the designed pile center positions on the drawing and those obtained from the point cloud
model were calculated. The differences between the designed pile center positions on the drawing and the corresponding positions in the point
cloud model were calculated. When compared with the actual measurements obtained using layout markings as ground truth, the maximum
error observed in the point cloud model was 37mm. This result suggests that applying this method directly to pile center position measurements
may be challenging. However, it is highly likely that misalignments during the manual superimposition of the CAD drawing and point cloud model
also affected the measurement accuracy. Therefore, if more accurate alignment with the drawing and selection of pile center points can be
achieved using Image analysis technology, higher measurement accuracy can be expected.
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