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Development of an unmanned surface vehicle for lake environmental monitoring

Kaizu, Yutaka

4,200,000

An autonomous, electric-powered, unmanned airboat was developed for the efficient
measurement of depth and water quality of inland water bodies. Compared with a gasoline engine, an
electrical brushless motor was lighter, cleaner, quieter, less vibrating, and more controllable. The
maximum distance and maximum operation period were estimated by measuring the vessel speed and power
consumption with respect to the rotational s?eeds of the propellers. The accuracies of staying controlled
on fixed points and in line following control were evaluated as the basic performance test of the boat.
The results showed that the accuracies were sufficient enough for creating a map of the entire lake.
Field trials were done in Churui Bay, Lake Akan, and Lake Onneto in Hokkaido, Japan. Depth maps and
various water quality maps were successfully drawn for these lakes using the prototype.
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Table 1. Results of the experiment at Lake Akan

Total cruising hours 2.09 h
Total cruising distance 6.9 km
Average speed 0.91ms™t
Lateral error (RMS*) 0.73m

Heading error (RMS¥*) 104°-°
Battery voltage (start) 26.23V
Battery voltage (end) 26.15V

*Root Mean Square
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