Journal of the KIMST, Vol. 19, No. 4, pp. 435-442, 2016 ISSN 1598-9127
DOI http://dx.doi.org/10.9766/KIMST.2016.19.4.435

A Study on Performance Improvement Method of Fixed-gain
Self-alignment on Temperature Stabilizing State of Accelerometers

Inseop Lee™"

U The 3rd Research and Development Institute, Agency for Defense Development, Korea

(Received 22 January 2016 / Revised 25 April 2016 / Accepted 8 July 2016)

ABSTRACT

For inertial navigation systems, initial information such as position, velocity and attitude is required for
navigation. Self-alignment is the process to determine initial attitude on stationary condition using inertial
measurements such as accelerations and angular rates. The accuracy of self-alignment is determined by inertial
sensor error. As soon as an inertial navigation system is powered on, the temperature of accelerometer rises rapidly
until temperature stabilization. It causes acceleration error which is called temperature stabilizing error of
accelerometer. Therefore, temperature stabilizing error degrades the alignment accuracy and also increases alignment
time. This paper suggests a method to calculate azimuthal attitude using curve fitting of horizontal control angular
rate in fixed-gain self-alignment. It is verified by simulation and experiment that the accuracy is improved and the

alignment time is reduced using the proposed method under existence of the temperature stabilizing error.
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Fig. 1. Accelerometer output on temperature stabilizing
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