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Localization with Moving Anchor Node
for Underwater Wireless Sensor Networks

KEIJI MATSUMOTO,! Ryo KATSUMA,™ NAOKI SHIBATA 2
KEICHI YAsumoTo!! andMINORU ITOT!

Recently, underwater wireless sensor network (UWSN) has attracted public attention for
ocean investigation. To identify the place in the target field where some event occurs or
some sensor node fails, it is important to know the position of each sensor node in WSN.
However, GPS cannot be used in underwater environment due to rapid attenuation of radio
wave in the water. In this paper, we propose a localization method for UWSN that effi-
ciently estimates the positions of all sensor nodes in the ocean with an anchor node (i.e., a
ship) moving on the surface of the sea. In the proposed method, the anchor node moves to
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an appropriate position, exchanges acoustic signals with a sensor node, and measures the
distance to the node based on the time duration to exchange the signal. From the distances
to a sensor node measured from three linear independent points on the surface, the position
of the node can be estimated by the trilateration. In the proposed method, we propose an
algorithm to decide the positions on the surface and the minimum distance route to visit all

of the positions that enables estimation of positions of all sensor nodes and minimizes the
cost for moving the anchor node.
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