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High order iterative attitude optimization algorithm based on
large dynamic environment

Feng Wei Wu Ying Deng Yiting Kang Pengchuan Lu Yongle Liu Yu

( Chongging Key Laboratory of Autonomous Navigation and Microsystem, Chongqing University of Posts
and Telecommunications, Chongging 400065, China)

Abstract: Aiming at the problem of non-commutative errors in the large dynamic environment of MEMS inertial navigation system, an
improved high-order iterative attitude optimization algorithm is proposed. In order to solve the influence of non-exchangeable errors on the
entire inertial navigation system in a large dynamic environment, the traditional equivalent rotation vector algorithm is deduced. For this
algorithm, it only relies on increasing the number of subsamples to improve the solution accuracy, ignoring the problem that high-order
terms will cause large errors in a large dynamic environment. Using the method of fast and slow loops, the rotation vector solutions of
different orders are obtained respectively, and then the iterative solutions of the fast and slow loops are obtained through the periodic
iterative algorithm. Finally, through the large dynamic environment simulation experiment and the high-frequency swing dynamic
experiment of the high-precision three-axis turntable, the performance advantage of the higher-order iterative algorithm is verified. The
experimental results show that in a large dynamic environment, compared with the traditional algorithm, the improved high-order iterative
attitude optimization algorithm improves the accuracy by two orders of magnitude.
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Fig. 1 Algorithm simulation flowchart
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Fig.2  Simulation of traditional three-sample algorithm
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Fig.3 Improved higher order iterative algorithm simulation
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Fig.5 Traditional algorithm attitude angle solution curve
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Fig. 8 Multiple sets of experimental attitude angle error curves
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