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Study on the Noise Reduction of Tractor Power Take-off Load by
Empirical Mode Decomposition Soft-Threshold Method

YAN Xianghai, ZHOU Zhili, LI Zhongli

(College of Vehicle and Traffic Engineering, Henan University of Science and Technology, Luoyang, Henan 471003, China)

Abstract: Aiming at the prejudgment on prior characteristics of the power take-off (PTO) load
measured during tractor rotary tillage, an empirical mode decomposition (EMD) soft-threshold
denoising algorithm is proposed. The intrinsic mode functions (IMF) at different frequencies in
the same time domain of PTO load are obtained by using EMD. The endpoint effect of IMF is
suppressed by the boundary local feature scale extension algorithm. Compared with the mirror
symmetric extension algorithm and polynomial fitting extension algorithm, this algorithm is
dominant in the three evaluation indexes of running time, orthogonal index and IMF number. By
analyzing the correlation coefficient between the IMF components and PTO load, the first three
orders of the IMF components are identified as the noise dominant component. Soft-threshold
denoising is performed on the first three orders of IMF components, and the denoised PTO load is
reconstructed by superposition with the residual components. The denoised PTO load frequency

is 4. 492 Hz, which is consistent with the rotation frequency of the rotary cutter shaft in the test.
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Compared with the EMD low-pass filter denoising algorithm, the EMD soft-threshold denoising

algorithm belongs to adaptive data driving and does not need to set the cutoff frequency. The

noisy signal-to-noise reduction error ratio (d,sg) is used as the denoising performance evaluation

index. The d,swr value of the EMD soft-threshold denoising algorithm is 12. 712 5, smaller than

the d.sng value 13. 266 6 by EMD low-pass filtering denoising algorithm. The comparison results

show that the EMD soft-threshold denoising algorithm has obvious effect on the noise reduction

of tractor PTO load.

Keywords: tractor PTO load; empirical mode decomposition soft-threshold denoising; intrinsic

mode function; endpoint effect; denoising performance evaluation index
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