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Study on the calibration method of acoustic Doppler velocimeter
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Abstract: In order to improve the accuracy of acoustic Doppler velocimeter, the deviation angles between the velocity
transducer and the carrier in the process of installation can not be ignored. The deviation angles include yaw angle, roll
angle and pitch angle. A calibration method in three dimensional space is proposed in this paper. By using high-precision
GPS navigator and Doppler velocimeter to measure bottom velocity, the yaw angle can be calibrated in terms of the
velocity ratio. Then, by the geometric relationship of longitudinal profile, the magnitudes of pitch angle and roll angle
are obtained from the yaw angle. Thus, the calibration of the 3D directional Doppler velocimeter is completed and the
Doppler velocimetry coordinates and the carrier vector coordinates can be transformed accurately, which makes the accu-
racy of acoustic Doppler velocimeter improved. The effectiveness of this method is proved in field tests. The analysis results
show that the main error of velocity measurement in two dimensional plane is caused by yaw angle, however, in three di-
mensional space, particularly for measuring vertical velocity, the error is mainly caused by roll angle and pitch angle.
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Fig.1 Position relationships between velocity array, carrier
and earth
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Fig.2 Conversion relation of three kinds of coordinates
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Fig.8 Curve ship tracks in three dimensional space
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Fig.9 Curve ship tracks in two dimensional plane
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Fig.10 Lateral displacement error of straight line navigation
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Fig.11 Longitudinal displacement error of straight line navigation
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