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In-Flight Alignment for Guided Warheads of Genuine MIRV System

Mei Chunbo Qin Yongyuan You Jinchuan

(Department of Automatic Control Northwestern Polytechnical University Xi‘an 710072 China)

Abstract: An effective inHlight alignment algorithm for the guided warheads accompanied with MEMS IMU/GPS
integrated system suitable for genuine multiple reentry vehicle (MIRV) is proposed. The attitude quaternion is
decomposed into three quaternions: the first one describing the warheads’ inertial angular motion is updated by in—
tegrating gyros measurement; the second one reflecting the warheads’ position change is analytically solved with
GPS postion measurement; the last one is the warheads’ attitude at the time of the alignment start-up and solved
with Quest algorithm. Influence of sensors’ errors initial pitch angle and the warhead motion on the alignment
precision is analyzed. Monte Carlo simulation results and their analysis indicate preliminarily that for 10°/h gyro
and 0. 1 m/s GPS under two-stage deceleration motion the level error is less than 0. 12° (1¢) and the yaw error

is less than 0. 4° (1g) within 20 seconds; this can satisfy the requirement.
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