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This study aims to develop an autonomous mobile sensing device that can be used to continuously
and long-term observe changes in water quality and ecosystems in aquatic environments.

Conventional methods for observing these changes involve humans visiting the site and collecting
water samples, however this can be risky and costly. The autonomous device that the study aims to
develop has several requirements, including the ability to maintain a fixed point, a small size, easy
management and operation, and low-cost manufacturing, in addition to being able to move
autonomously. The device has two types of movements for observing the water environment:
position keeping and traveling. We focused on the power consumption of the device, as it needs to
be able to operate for long periods of time. The study found that for the strategy of keeping a fixed
point, it was effective to consider the localization error and place the device at the center of the
tolerable area in order to reduce power consumption. The traveling strategies were composed of a
traveling time interval and a distance among waypoints, and the performance of each strategy was
evaluated through simulation experiments. The results showed that the power consumption can be
reduced by reducing the traveling time interval, but this also reduces the observation accuracy.

Finally, the study identified future issues that need to be addressed in order to bring the proposed

autonomous waterborne sensing device closer to realization.



