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Kalman Filter Design For Aided INS Considering

Gyroscope Mixed Random Errors
Sang Man Seong* and Ki-Ho Kang**

ABSTRACT

Using the equivalent ARMA model representation of the mixed random errors, we propose
Klaman filter design methods for aided INS(Inertial Navigation System) which contains the
gyroscope mixed random errors. At first step, considering the characteristic of indirect
feedback Kalman filter used in the aided INS, we perform the time difference of equivalent
ARMA model. Next, according to the order of the time differenced ARMA model, we achieve
the state space conversion of that by two methods. If the order of AR part is greater than MA
part, we use controllable or observable canonical form. Otherwise, we establish the state apace
equation via the method that several step ahead predicts are included in the state variable,
where we can derive high and low order models depending on the variable which is
compensated from gyroscope output. At final step, we include the state space equation of
gyroscope mixed random errors into aided INS Kalman filter model. Through the simulation,
we show that both the high and low order filter models proposed give less navigation errors
compared to the conventional filter which assume the mixed random errors as white noise.
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