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Abstract: The yield is basic and necessary information in precision agriculture that reduces input resources and
enhances productivity. Yield information is important because it can be used to set up farming plans and evaluate
farming results. Yield monitoring systems are commercialized in the United States and Japan but not in Korea.
Therefore, such a system must be developed. This study was conducted to develop a yield monitoring system that
improved performance by correcting a previously developed flow sensor using a grain tank-weighing system. An
impact-plated type flow sensor was installed in a grain tank where grains are placed, and grain tank-weighing
sensors were installed under the grain tank to estimate the weight of the grain inside the tank. The grain flow rate
and grain weight prediction models showed high correlations, with coefficient of determinations (R2) of 0.9979 and
0.9991, respectively. A main controller of the yield monitoring system that calculated the real-time yield using a
sensor output value was also developed and installed in a combine harvester. Field tests of the combine harvester
yield monitoring system were conducted in a rice paddy field. The developed yield monitoring system showed high
accuracy with an error of 0.13%. Therefore, the newly developed yield monitoring system can be used to predict

grain weight with high accuracy.

7| M9 G, : Grain weight estimated by grain tank weighing
sensor, kg
S,; - Sensor output of flow sensor, mV G, : Real-time grain weight estimated by flow sensor,
Gy - Grain flow rate, kg/s kg
S,., . Sensor output of grain tank weighing sensor, mV ¢, : Correction factor
G, : Corrected real-time grain weight, kg
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Fig. 2 Schematic diagram of impact—plate

type flow sensor
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Table 1 Specifications of loadcell used in
flow sensor

Item Specifications
Model Number PC22
Company/Nation Flintec/UK
Maximum Capacity (kg) 10
Combined Error (%) + 0.02
Rated Output (mV/V) 2+1%

|

Fig. 3 Impact—plate type flow sensor installed
in grain tank
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Fig. 4 Schematic
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(b)
Installed grain tank weighing sensors
(a) top view (b) side view

(¢

Fig.

Table 2 Specifications of loadcell used in
grain tank weighing system

Item Specifications
Model Number DSB7
Company/Nation Flintec/UK
Maximum Capacity (t) 2
Combined Error (%) +0.15
Rated Output (mV/V) 2+1%
Material Stainless Steel
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Fig. 6 Experiment of combine

equipment

harvester and grain input device

(Daedong, Korea)< AHESITE AU A& 28 &
Wil Zo] Jh2ol40r] FUTE ME A FY
& + AEF Fig. 63 o] Ex9 ¥ BYHAXE

o S 0525 kgs7HA 24T F YE=
AR NHE 6z Zulele] Sako] H)
sto] BEYEE W FEFS

i\
b

5
N
o
ST
N
i)

o

1M
il
\( HE
()

Jor HU
A
QL

e S AT T

38
o

Bl

ey
P‘ﬂ
f

J Mo
o o

ol iy
£

(]

O,
==
=

T - )

ol

=
=

SAS 9.4(SAS Institute Inc., USA)
A& AT

222 REMM AFEZ
NEAT} FE2 F%F 0.5, 1.0, 1.5, 2.0, 2.5 kg/sol

A Al 3RS ZFZE 0.0223, 0.0298, 0.0380,
0.0473, 0.0631 mVE ZAEo] HiFo] ZV|T4=E

1=}
54

Fghe F7MsE 20 etk 98 Ay
AAFRHE 09792 I&E F33
FBBATE JE AR YER
I 2t webA, o5 2l

o] g3t HE9 fFHE
FHTE QAT

il

)

L
.

|

o
=
5
28

0.0400

Output(mV)

0.0200

0.0000

05 15

Grain Flow Rate(kg/s)

Fig. 7 Relationship between grain flow rate
and flow sensor output
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