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Study of Doppler compensation of underwater acoustic camera images under high-speed conditions
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Abstract: Recently, acoustic cameras have become increasingly important with developments in autonomous underwater vehicle
(AUV) technology. An acoustic camera is a device that visualizes nearby underwater targets and plays a major role in the au-
tonomous operation of AUVs. For acoustic cameras that use multi-frequencies, the Doppler effect inevitably occurs during the
operation of the platform. This Doppler effect causes a transition in the frequency component of the received signals, resulting
in a locational distortion in the underwater target image. This study describes the image distortion caused by the Doppler effect
of an acoustic camera using multi-frequencies and performs correction of the acquired images using numerical datasets. The
study confirms that the position distortion of the acquired image using the acoustic camera is quantitatively generated through
numerical tests. In addition, the applicability of the proposed technique to compensate the Doppler effect is verified.
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