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Development of an Janus-type Ultrasonic Transducer
for Underwater Doppler Log Applications
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In measurement of ship speed with a Doppler log sensor, we encounter the nonhorizontal movement of a ship, i.e.
pitching and rolling, and that causes inaccuracy of the measurement. In this study, we develop a Janus type ultrasonic
transducer that can resolve the problems in accuracy due to the pitching and other environmental factors of common
ultrasonic sensors attributed to the underwater usage. For the development, we analyze the operation mechanism of the
transducer, fabricate a prototype of the sensor, and evaluate its performance through experiments.
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Fig. 1. Ultrasound of a Janus-type ultrasonic transducer.
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Fig. 2. Pitching of a ship in use of a Janus-type ultrasonic
transducer.
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Fig. 4. Schematic diagram of the Janus-type ultrasonic transducer.
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Table 1. Acoustic properties of rubber for simulation(casc)

and results.
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