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Calibration of Low-cost Inertia Navigation System
with Sun Line of Sight Vector
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Abstract :

The inaccuracy of inertial sensors used in low cost IMU's limits the usage to ARS, at best. Sensor fusion

technologies are widely used to overcome this problem. GPS is the most popular secondary semsor, but GPS alone cannot
fully compensate the IMU errors in the initial alignment process and rectilinear flights. This paper presents a new concept of
aiding the low cost IMU with the sun line of sight vector. The simulation and experimental results in this paper proves that
aiding of INS/GPS with the sun line of sight vector increases the observability and improves accuracy remarkably.
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Fig. 1. Sun line of sight vector in navigation frame.
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Fig. 2. Sun line of sight vector in camera frame.
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Fig. 3. Camera type sun sensor.
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Fig. 5. Schematics of the INS/GPS/sun LOS vector.
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Fig. 9. Results of experiment attitude estimation.
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