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Abstract

The problems about extracting cleaning signals in the heavy noise and its hardware implementation
were discussed. The Butterworth filter was proposed to distinguish the vibration noise and the grain
signals. The lowest order of filter to meet performance was determined according to its transition region
width and stop-band attenuation. An 8-order Butterworth filter used VCVS topology structure as basic
units was constructed by class-bind method. Analogue simulation of the high order filter was proceeding
on EWB and refining test was proceeding on the combine. Experimental results was well coincided with

simulation results and showed good filtering property in extracting grain signals in the heavy noise of

combine.
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Fig.1 Frequency spectrum about vibration signal of combine
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Fig.2  Frequency spectrum about cleaning signal of combine
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Fig.3 Class-bind mode of 8-order filter

1
Bl 4 VCVS i FhEEHY — B e 30 0 4 HL B
Fig.4 2-order filter based on VCVS topology structure
MG I B, BETE /A B g G D8 L B A S
FI7R o U FL B R A5 A L TR 8 kHz, UK A%

A =1,
Ry
— R;
3870 —
752Q
Cq C
? | cy
. B :
22nF 22nF ) 6
R, 22nF 22nF
9220 R,
1088 Q
R R,
503
Q 177Q
<
Cs | Cg U3
i B 741 | G| ¢y | u4
6_| 3 741
2onF 22nF L 2 7 6
Re 22n0F 22nF 2
16290 ] w Ry
4638 Q ]~

BlS /N Bi e 26 8 I HL B
Fig.5 8-order high-pass filter
Hi Butterworth 8 ¥ # 4 — fb & 3K i /\ B
Butterworth Ji§ ¢ &3 4 7 U SR A Q {H, W3k 1 B
No
%1 Butterworth j&iE 27—

Tab.1 Normalization of Butterworth filter

K A% 2 Kl 0t
1 1.0 0.509 796
2 1.0 0. 601 345
3 1.0 0.899 976
4 1.0 2.562915
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