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Development of a high-precision UAV-LiDAR sea ice observation method
for ice navigation support
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Safe navigation in ice-covered waters requires accurate observations of sea ice conditions. This study developed a high-

precision sea ice observation method using UAV-LIiDAR. Field observations were conducted in the Saroma-ko Lagoon
and Utoro Port, Hokkaido, using a 905 nm LiDAR system. The RANSAC algorithm was applied to the acquired point

cloud data to estimate sea surface height, enabling accurate freeboard measurement with a coefficient of determination of

R?=0.869. Furthermore, restricting the LIDAR scan angle effectively reduced water surface variances and improved the

stability of freeboard estimation. These results demonstrate that the proposed method has strong potential for practical

application in ice navigation support and can contribute to safer vessel operations in ice-covered waters.
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