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Measurement Accuracy Verification of UAV-SfM Technique
for River Bed Forms in a Mountain River Basin:
A Case Study in Higashigouchi River
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Abstract

Accuracy of Digital Surface Model (DSM) with orthochromatic image for river bed forms in a mountain
river basin by using Structure from Motion (SfM) technique based on photographs taken from Unmanned
Aerial Vehicle (UAV) was verified by comparing with topographic survey using GNSS (Global Navigation
Satellite System) and laser range finder. The Root Mean Squared Error (RMSE) values taking the difference
between Ground Control Points (GCPs) measured using GNSS and DSM were found as 0.036 m in latitude
direction, 0.039 m in longitude direction, and 0.045 m in elevation: 0.007 m in oblique distance. The RMSE
values taking the difference between surveying points measured using laser range finder and DSM were found
as 0.03 m in latitude direction, 0.05 m in longitude direction, and 0.06 m in elevation: 0.09 m in oblique distance.
These results with same surveying accuracy as in previous studies in plain areas indicated that the UAV-SIM

technique is effective for measuring river bed forms in a mountain river basin.

Key words: Mountain River, Riverbed Variation, Structure from Motion (SfM), Unmanned Aerial Vehicle (UAV)
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