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Design of an Initial-position Update Mooring Alignment Algorithm
for Dual-axis Rotational INS Using a Kalman Filter
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[Abstract]

INS(inertial navigation system) aligns itself using gravity and Earth’s rotational rate from accelerometers and gyro sensors when
stationary. Typically, ZUPT(zero velocity update), which is based on a linear error model Kalman filter, is used when it is
stationary. However, such algorithms assume stationary conditions, leading to increased alignment errors or filter divergence during
maritime mooring due to wave-induced motion. This paper designs a mooring alignment algorithm for maritime platforms using
a Kalman filter, which uses large heading angle error model and an initial position correction technique. And it is validated by
simulation. Furthermore, it is confirmed that applying this to a rotational INS dramatically improves performance through the

principle of bias cancellation.
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