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Denoising of paddy field grader inclination signal
based on wavelet Kalman fusion

LIANG Youbin®, XU Jiankang*, ZHOU Jun'", ZHANG Yinghua?, HE Ruiyin®

(1.College of Engineering, Nanjing Agricultural University, Nanjing, Jiangsu 210031, China; 2.Lianyungang Shuangya
Machinery Ltd, Lianyungang, Jiangsu 222000, China)

Abstract: Based on the global satellite navigation system(GNSS), the angle signal of the grader during the leveling
process was detected by using paddy field rotary tiller field test. The wavelet hard threshold method was used to obtain
the low frequency signal, and real-timely estimate the noise variance of the angle signal as the corrective information of
Kalman filter. And then the second correction on the signal was performed using Kalman filtering with the system input
of the low-frequency signal. The experimental results show that the wavelet hard threshold-Kalman fusion algorithm has
better filtering effect than the single wavelet threshold method and Kalman filtering, respectively. When the inclination
signal is processed by the fusion algorithm, the signal-to-noise ratio of the signal is increased from 21.704 to 39.116, and
the root mean square error reduced from 0.035 1 to 0.012 6.

Keywords: paddy field rotary-leveling machine; inclination signal; wavelet threshold method; Kalman filter; de-noising
fusion algorithm
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Filtering effect by using different filtering methods on inclination signal
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Fig.4 Noise signal estimation based on the wavelet theory
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