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Noise Reduction Method of Capacitive Cotton Seed Monitoring Signal
Based on CEEMDAN — Wavelet Threshold

YANG Miao"?> REN Ling'? WANG Shuang'? LI Tao'> ZHANG Yuquan'®
(1. College of Mechanical and Electrical Engineering, Shihezi University, Shihezi 832003, China
2. Key Laboratory of Northwest Agricultural Equipment, Minisiry of Agriculture and Rural Affairs, Shihezi 832003, China)

Abstract; Aiming at the problem that the signal generated in capacitive cotton seeding monitoring
contained noise and thus the seeding information was not easy to be extracted, the CEEMDAN — wavelet
threshold joint noise reduction method was proposed. Firstly, according to the detection principle of
cotton seedling quality, the noisy simulation signal was constructed, and the empirical mode
decomposition (EMD) , ensemble empirical mode decomposition (EEMD) and complementary ensemble
empirical mode decomposition with adaptive noise ( CEEMDAN) denoising effects of three traditional
methods were compared on normal seeding, missed seeding, and repeat seeding simulation signals.
Secondly, the wavelet threshold denoising method was integrated into the CEEMDAN denoising method,
and the threshold formula of the correlation coefficient was designed to differentiate a large number of
intrinsic mode function (IMF) componented with a large number of noisy and IMF components with
effective signals, and the noise in the noisy IMF components was removed and more of the shape
characteristics of the original signal were retained, and the signal-to-noise ratio (SNR) of the omitted
rebroadcasting was increased by 4. 950 9 dB and 6. 849 3 dB, respectively. The similarity of the curve
(NCC) was increased by 0. 028 0 and 0. 054 9, and smoothness (SR) was decreased by 0. 002 4 and
0.004 5, respectively, which improved the problem of the poor noise reduction effect of the CEEMDAN
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denoising method alone on the omitted replay signal. Finally, a rowing signal acquisition test platform was

built to validate the proposed method, and the results showed that the method had good noise reduction

and signal feature reduction capability, and after noise reduction, it implemented a noise reduction effect

on the number of distinguished seeds. The results showed that the method had good noise reduction and

signal feature reduction ability, and the noise reduction could realize monitoring of number of sown seeds.

Key words: capacitive cotton seed monitoring signal; CEEMDAN denoising; wavelet threshold

denoising; toothed plate dibblers
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Fig.2 Internal working principle of toothed disk hole seeder
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broadcast noise reduction results
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Fig. 12 Capacitance signal acquisition circuit diagram
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reduction results for different row types
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