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Inertial Navigation System of Ship Weapon Transfer Alignment Algorithm in the Polar Regions
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Abstract; The strap-down inertial navigation system (INS) for ship weapon faces two problems in the polar regions, and
the problems make that the INS for missile of naval ships is disable. At the polar point of the earth, it is difficult to establish
the heading. To solve the problem, the grid coordinate frame is presented, and the grid mechanization equations and error
equations are derived by using the technique. The rapid and high precision transfer alignment also effects the ability of naval
ships missile. In the grid coordinate frame, the velocity and angular rate matching Kalman filter is designed to estimate and
correct the INS’ s velocity, attitude and inertial sensor errors. Finally, the simulation results show the navigation and trans-
fer alignment algorithm makes the INS for missile of naval ships can be used in the polar rigions.
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Fig. 1 The results of heading alignment at different latitude
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Fig. 2 The schematic diagram of grid coordination
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Fig. 3 The results of grid navigation
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Fig. 4 The estimate of installation error and drift at N45°
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