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Fig.4 Simulation experiment results
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Fig. 7 Attitude angle comparison chart
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Research on indirect coarse alignment method
of MEMS based on improved wavelet denoising

CHEN Guangwu™'?*, CHENG Jianhao'*, LI Shaoyuan®, LI Wenyuan'’, ZHANG Linjing'*

( 1. Automatic Control Research Institute, Lanzhou Jiaotong University, Lanzhou 730070, China;
2. Gansu Provincial Key Laboratory of Traffic Information Engineering and Control, Lanzhou 730070, China;
3. School of Electronic Information and Electrical Engineering, Shanghai Jiao Tong University, Shanghai 200240, China )

Abstract: Due to the low accuracy of the MEMS inertial sensor gyroscope and the initial signal-to-
noise ratio of the MEMS strapdown inertial navigation system is small, the error of the initial
alignment is large, the initial offset is obvious, and the subsequent solution accuracy is affected. To
improve the accuracy of positioning information a method based on an improved threshold function in
wavelet denoising and using the magnetometer to assist the MEMS indirect coarse alignment is
proposed. By introducing the adjustment coefficient, the threshold function has both soft threshold
and hard threshold, so that the improved wavelet function has obvious edge characteristics away from
the threshold and good continuity near the threshold to avoid mutations in signal reconstruction, then
effectively avoid the limitation of using a single soft threshold or hard threshold. In order to avoid the
influence of the accuracy of the gyroscope on the initial alignment result, the magnetometer is used to
assist the alignment, and the wavelet threshold denoising is used to denoise the original data of the
accelerometer and the magnetometer, and then the attitude calculation is performed to improve the

initial alignment accuracy.

Key words: MEMS; initial alignment; wavelet denoising; wavelet threshold function; attitude solution



