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Design of PVDF Sensor Array for Grain Loss Measuring
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Abstract

The online monitoring of grain loss was important for improving the effect of harvest. Based on the
requirement of measurement, the polyvinyliden fluoride (PVDF') piezoelectric-film was applied to develop
a novel grain loss sensor array. The design of conditioning circuit was also discussed. The spatial
distribution of grain loss could be easily obtained by proposed sensor array. Three kinds of full rice seeds
with different moisture were prepared for the experiment, and the results indicated the measuring error of
the sensor were within 5% .
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Fig. 1 Unit structure of PVDF sensor

&1 PVDF [EIERESY

Tab.1 Parameters of the PVDF array sensor
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Fig.2 Schematic of the detection circuits
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Fig.3 Schematic of PVDF sensor and electricity amplifier
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Fig.4 Schematic of charge amplifier
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Fig.5 Frequency discriminating detection circuit
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Fig.6 Detection signals of grain impulsion
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Tab.2 Sensor veracity test with samples of different moisture

Bedh 1(& KA 15.1% )

Bedh 2( &K% 18.32% )

Bedh 3(HK%23.19%)

s s
IS SEPR(E R DEAER RZE/%  SERREoR DR RZE/% SRR WEMER RE/%
1 1 000 1057 5.7 1 000 989 -1.1 1 000 959 -4.1
2 1 000 1058 5.8 1000 1039 3.9 1000 961 -3.9
3 1 000 1051 5.1 1000 952 -4.8 1 000 982 -1.8
F 9% £5 /mm 225 215 182
LHRMBEE/(°) 34 45 44
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Tab.3 Testing data of sensor distribution measurement
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Fig.7  Grain loss distribution map
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