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Development of a Rice Weighing System for Head—Feed Combine
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Abstract

Yield mapping is necessary for precision farming. An on-site rice weighing system for a head-feed combine was
developed to measure the total weight of rice grain harvested while the combine was operated. A load cell system was
used to monitor rice weights accumulated into the combine grain tank using a load cell. This method gave cumulative grain
weight readings as a function of time. The system consisted of a load cell, two supporting brackets, and a computer-based
data acquisition system. The weights measured with the system from two fields were compared with those obtained with
a commercially available electronic balance. The response of the load cell to varying grain weights was linearly modeled,

showing a coefficient of determination of 0.998 and a standard error of +4.09 kg.
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Fig. 1 Schematic diagram of grain flow in combine.
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Fig. 2 Operational concept of rice weighing system using a load
cell.
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Fig. 3 Components of paddy rice weighing system.

333



RgY OIS Bl P SYA2Y Y

A/D
:Converter .

Fig. 4 Block diagram for computer-based data acquisition system.

Fig. 5 Attachment of rice weighing system to head-feed combine.

Table 1 Specifications of the Load cell used in the study

a8 5e ﬂ% —‘%71] ZAA LS A Fullel] FAeE B
oz Ay FuRlel] HA7t §olslnF
H *;liHLZ o AREe 41 2] Al #eld
zEiEte] Al AR ¥ ARE Sl 72 A
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2o w7} 715 S W9 A s A9 L, 7=
ZA] BIEY Fol HAEA ATF 7] A8 F 50 mm,
0] 30 mm, 77 2.3 mm&] 4713 7 Carbon steel pipe)
& o] g3 A= Atk

zede B AgEol @71 ve) FHulFo] 1,200 Lo,
23}7) W) AT L oF 620 kg/m’ Q) F(Shin Heung,
2003)7 AXZ7r Aok 5& wst] Al SHHAE
9,810 N¢l ¢13 Z=A(SBA-IT, CAS, Korea)& A3
th ¥ 18 25A FoAREE Uehlx gt

A - x{];d-g W A Zx-l)\]/\al o 4z ApErs #n ]‘J(KC
575G-CP AF=3, Kukje, Korea)oll BAISI3I oM, 3% 2
HRel FoARES Ve 3t

N

= 5
\__13

Model No. SBA-1T Input resistance 4003 Q
Rated load 9810 N Output resistance 3514 Q
Rated output 29994 mV/V Compensated temperature range -10~40 C
Zero balance -0.0044 mV/V Operating temperature range -30~80 C

Table 2 Specifications of the head-feed combine used in the study

Model No. KC575GCP, KUKJE
Length (mm) 4,330
. . Width (mm) 1,860
Dimension -
Height (mm) 2,320
Weight (mm) 2,740
Model 4TNE84T
. Type 4 cycle, 4 cylinders
Engine
Displacement (cc) 1,995
Power (kW) / Speed (rpm) 40/2,300
Center distance of crawler (mm) 1,025
Width of crawler (mm) 450
Length of ground contact (mm) 1,435
Transmission Average pressure of ground contact (kg/em®) 0.20
Speed change type HST
) Forward 0~2.26
Travelling speed (m/sec)
Reverse 0~226
Reaping parts Reaping width (mm) 1,485
. . l Diameterxwidth (mm) 420x710
Threshing parts Threshing drum
‘ Speed (rpm) 520
Grain tank capacity (L) 1,200
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Table 3 Information on fields tested in the study
Test date Field name Field area (ha) Variety Name of field test
Oct. 31. 2005 Suwon 0.35 Chuchung Test 1
Oct. 14. 2006 Pyeongtaek 0.30 Chuchung
v 4 0.45 Chuchung
T
Oct. 26. 2006 Suwon 0.40 Dacan et 2
U d 0.25 Junam

Fig. 6 Four rows head-feed combine (left) and measurement of rice weight using an electronic balance (right).

335



RfEiy 2018 b ) ZPAI2Y Ty

2T AR 13079 TS gk oiet AU AE 28
E3lo] Fagsiglon 8w Wo] I8 M= 17.2~19.5%

Row, 7t AlFGANA B AdEoE FYEE 8o FA
+ 28.8~588.8 kgol| Rtk 18 72 H A HY AAES
.ET]:]].O]O{I P3| ;‘(]-5-}.0:1 y,].sgx_%lo] H]—lﬂjl,]- 5013].7.] /‘ﬂ-ﬂo‘je 1
3] PP o] W FA S AAReERE 55 A

= vehd Jg|Zojth W A7l e vzt A gl o
2t AlAES] ZEglo] &xtAoR SRk e Sith
ol2fdt 7t7be] dlolHEE 5 & wHe] xed wol=
59 e Hasleh] 98 olF Huaks HPE 1 olF
Btwk Foll 7F Al gloix] HF Hat gk vl Aol
249 W FA9E nluE s 297 3% 8otk

o] A3}, W FAE A4 S8 B3t NP ALPow
ZAe 7] dAE ARAAF7) 09980130, FFELAL
E4.09 kg FA =2 AAF] IAES YeRo] Ao &

e

Fig. 7 Samples of the raw signal from the load cell during cali-
bration.
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Fig. 8 Relationship between load cell output and weight of rice
measured with a standard electronic balance.
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Fig. 9 Samples of the raw signal from the load cell during per-
formance tests.
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Fig. 10 Relationship between rice weight of field I (2005) deter-
mined by the load cell system and by standard method.
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Fig. 11 Relationship between rice weight of field IT (2006) deter-
mined by load cell system and by standard method.
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determined by load cell system and by standard method.
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Fig. 13 Investigation of the effect of rice variety on the accuracy
of weight measurement using the load cell.
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