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A Calibration and Compensation Method for PIGA's Cross Coupling Error

WEI Zongkang, GAO Rongrong
(Beijing Institute of Aerospace Control Devices, Beijing, 100854)

Abstract: Aiming at the rotor axis of PIGA with a zero bias, the transverse acceleration will be coupled to the direction of the
input axis to form a cross-coupling error. For the decoupled nonlinear PIGA output expression, the influence of a time-varying input
acceleration and the transverse acceleration which is applied to the output are considered, the computing method of PIGA's output
analytic expression relying on the base acceleration of three orthogonal direction and angles of outer axis and rotor shaft as input
information is given. On this basis, the model parameters are calibrated by recursive iteration method, in addition to which, the output
value compensation method of gyro accelerometer is given. By comparing the error results before and after parameter compensation,
the input acceleration error is reduced from 0.05g to 0.002g, which verifies the effectiveness of the cross coupling error compensation
in the output model in the way of improving the measurement accuracy.

Keywords: gyroscope accelerometer; cross coupling error; error calibration; error compensation; measurement accuracy
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Fig.2  Acceleration overload graph
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