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Anti-vibration method for checkweigher based
on variable step-size adaptive notch filter

Hu Qing', Teng Zhaosheng', Sun Biao', Tang Sihao', Lin Haijun’

(1.College of Electrical and Information Engineering, Hunan University, Changsha 410082, China;
2. Polytechnic College, Hunan Normal University, Changsha 410081, China)

Abstract: The relative motion between the moving parts and the shell of the checkweigher and the resonance of mechanical natural
frequency point under external force result in the vibration disturbance. To address this problem, the variable step size least mean square
(LMS) adaptive notch filter based on improved versiera algorithm is proposed. Compared with the traditional anti-vibration methods,
such as moving-average filter, Butterworth low-pass filter, Butterworth notch filter and fixed step size LMS notch filter, the variable step
size LMS adaptive notch filter is proved to be accurate and superior in filtering vibration interference by analyzing the checkweigher’s
vibration characteristics. The method combined with moving-average and asymmetric tail-cutting mean filtering is used to finalize the
result on the checkweigher at various speeds. Experimental results show that the average error is <0. 171 g and the standard deviation is
<0.240% , which can meet the requirement of category XIII(1).
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Fig.1 Belt drive structure of Checkweigher
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Fig.5 No-load maximum output curve of sensor under

different weighing belt speeds
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Fig.19  Waveform of variable step size ANF combined
with MA and fixed step size ANF combined with MA
at 1. 85 m/s and 100.0 g
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Table 2 Mean error and standard deviation of 100. 0 g
standard weight obtained at 1. 85 m/s and different methods

UYL Nk TR/ g it 2/ %
MA 0. 102 1.147
EEL 0 S0 4 0 + MA 0.078 0.917
4K ANF+MA -0.053 0. 301
ARICE 0. 020 0. 240
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Table 3 Mean error and standard deviation obtained
by this method of 100. 0 g standard weight at

different velocities

HE (m/s) SRR g PRAfENm 22/ %
0.5 -0.091 0.164
1 0.035 0.208
L5 0. 090 0.221
2 -0.171 0.237
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Fig.20 Material object of checkweigher
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