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ABSTRACT: In the signal processing of synthetic aperture sonar, it is subject that the platform in which the sensor
array is installed moves along the straight line path. In practical operation in underwater, however, the sensor
platform will have trajectory disturbances, diverting from the line path. It causes phase errors in measured signals
and then produces deteriorated SAS images. In this study, in order to develop towed SAS, as tools to remove the
phase errors associated with the trajectory disturbances of the towfish, motion compensation technique using
Redundant Phase Center (RPC) and also Phase Gradient Autofocus (PGA) method is investigated. The performances
of these two approaches are examined by means of a simulation for SAS system having a sway disturbance.
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Motion compensation
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Table 1. Simulation parameters for synthetic aperture
sonar system having a sway motion,

No. Channels in towfish 32
Towing speed 1.5m/s
Ping repetition frequency 3Hz
No. RPC at each ping 7
Tone burst length 40 psec.
Carrier frequency 400 kHz
Sampling frequency 100 kHz
Sway motion sinusoidal
Sway amplitude 4 mm
Wavelength of sway 12.5m
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