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Abstract Precision agriculture reduces input materials but increases productivity and is increasing in
importance. Yield is basic and necessary information used for variable fertilization and establishment of
a farming plan. However, a rice yield monitoring system that is suitable for a head-feed combine in
Korea has not been commercialized, so it is required to develop one. This study was conducted to
develop an impact-plate flow sensor for yield monitoring. The impact-plate flow sensor is composed of
an impact plate and loadcell and installed in a part where grains are put inside a grain tank. In this
study, grain weight was measured according to design factors of the width, height, thickness, and
distance of the impact plate. A noise-cancelling filter was designed, and a grain-weight prediction model
was identified. When the width, height, thickness, and distance were 100, 90, 1.5, and 20 mm,
respectively, the error of measured grain weight was 0.17%, which showed the highest accuracy. The
grain-weight prediction model shows high correlation with a Coefficient of determination ®RY of 0.9979.
The error of the developed flow sensor was 3.4%, so that it is judged to predict grain weight with high

accuracy.
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Fig. 1. Outline of flow sensor of rice yield monitoring
system for combine harvester
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Fig. 2. Concept of impact-plate type flow sensor
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Table 1. Specifications of loadcell used in flow sensor

Ttem Specifications
Model Number PC22
Company/Nation Flintec/UK
Maximum Capacity (kg) 10
Combined Error (%) +0.02
Rated Output (mV/V) 2+1%
2.3 KM A0 71F
2.3.1 AI&QQI
BB SN BAT AAS A e 3
Ae] 7kz4ol, AlZ4do], FA L FAW] A 91F|
£ AdAstalon Z+ A9l 2212 Table 29 Zth.
AW 712, A2dol= AlZolEe A%t S=%= 2
e 5919 A710 2A 7k=Zo] 110 mm, AlZZe] 90

mm W2 821& At on, AL IEo| £H5
] A= FZ0 9o SHTe A/gHF o] LAYSHA
AEE 1.5 mm oFoE Aot

Table 2. Design factors of impact-plate type flow

sensor

Factor Dimension(mm)

Width 100, 110
Height 80, 90
Thickness 1.5, 2
Distance 20, 10

MY Fig. 49} Zo] Al2ol&o 79} ZEe
AstE|= 9)x]o] ZTEE g WHogRE AR A9

Fig. 4. Definition of distance of impact plate

306

ol

F2mo| k2, Al2go] U AL Table 29 X4
=

= & 87HE Fig. 59 o] dASt AFsioitt.

(@)

(© (d)

Fig. 5. 2D modeling of impact plate used in experiment
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ABE AR F229] o] 40 keo] WS A

2 7 Yo A&HoR FBS FYsiglon], 57
nZ2OPe oM ARIAC] FDC1  version

2.10.0.0(Flintec, UK)& A&t o427 4t
Q& Al FAEKES} FLoHA 890 rpmOE -5k
o ZF A ¢ 3HkECc R £4E st9lon, S4H Hlo]
Bl Eq. (D 2ol AE9 7140 wet AAzte s &
A kS Aot T =S ALl



o ot BP9 AN A

w.=2>(m) (1)
r=1
Where, W, denotes estimated measured grain

w,

weight(kg) and W, denotes realtime measured

grain weight(kg).

ANEL F S8 Bq. (9} Lol BUREST =
Bt SQlo) Holo] ulgw 0X A

W,

i

Frror(%) = % 100 2

Where,
weight(kg) and W, denotes input grain weight(kg).

W, denotes estimated measured grain

A7t Foaks BAEY AZE 0]l SAS9.4
£ o]&ato] §95E 5%014 ANOVA E4S HAI5H
o, AZFRL HAFIAAA(LSD)S A5t
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(a) thickness of 1.5 mm and distance of 20 mm (b) 2

mm and 20 mm (¢) 1.5 mm and 10 mm (d) 2 mm
and 10 mm
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S, =0.01665 < G}+0.013525 3)
Where, S, denotes Sensor Output(mV) and G

denotes grain flowrate(kg/s).
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