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Optically-aided Transfer Alignment of Vehicle-launched Missile
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Abstract. The requirements of vehicle-launched missile for the initial alignment in modern warfare are
analyzed from the aspects of launch preparation time and alignment accuracy. A new alignment method
combining optical collimation and transfer alignment is proposed. A system construction scheme is pro-
posed, and an optical azimuth transitive relation between master inertial navigation system ( MINS) and
slave inertial navigation system (SINS) is derived. The relative azimuth obtained by optical collimation is
introduced into the measurement equation of “ angular rate plus acceleration matching” to estimate the
installation angle between MINS and SINS by utilizing the Kalman filter. In the laboratory, the principle
experiment is implemented to verify the optical azimuth transfer algorithm. The mathematical simulation
for optically-aided transfer alignment is carried out. The simulation results show that the proposed method
has fast convergence speed and high alignment accuracy to meet the demand of the initial alignment of
modern vehicle-launched missiles.
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Fig.1 System composition for initial alignment

of vehicle-launched missiles
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Fig.2 Coordinate relation of optical azimuth transfer
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Tab.1 Experimental results of optical azimuth transfer
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