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Optimization Design Technology of Environmental Worthiness for
MEMS Inertial Attitude Reference System

Liu Jianye, Hang Yijun, Li Rongbing, Sun Yongrong
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&. Astronautics, Nanjing, 210016, China)

Abstract; The influence of the working environment on MEMS inertial sensors in the MEMS attitude
reference system and the key technologies are analyzed. A thermal analysis model is built based on finite
element method. Some heat dispersion schemes are proposed and the optimal selection is made based on
the finite element analysis. The selected heat dispersion design is validated by the prototype of the
MEMS inertial system. A piecewise linear model is put forward to solve the strong nonlinear errors of
MEMS inertial sensors overall temperature. The calibration method is improved and the accuracy is im-
proved in practice. The worthiness condition for the attitude integrated algorithm is investigated and the
constraints for the attitude filter based on the flight state identification from the data of MEMS inertial
sensors are optimized. The tests based on the rotation table and flight test are carried on and the valida-
tion of optimization method is demonstrated. The attitude errors are no more than 2. 5° overall the {light
and they are no more than 1° at the stable flight state. The result shows that the MEMS inertial attitude
reference system can be used in micro and small UAV or as the backup of main inertial navigation sys-
tem (INS) in aircraft.
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