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Abstract

Agriculural harvesters currently used in rural areas are configured in a manual manner in
which all drving operations are directly operated by the driver. However automation is
possible because the driving path is a repetitive, regular, and standardized pattern. In order
to implement drving automation of agricultural harvesters, theoretical research on steering
control, the most important element, is necessary. Accordingly, a study was conducted to

‘ analyze and derive the driving environment, steering kinematics of the driving mechanism,

'.) steering control algorithm, and steering angle for onion harvesters that are actually used

Check for in field agriculture. In this paper, we would like to introduce a steering control method that
updates

allows agricultural harvesters to drive stably without deviating from a certain path made of

a OPEN ACCESS ridges and furrows.

DOI: https://doi.org/10.12972/jame.20240003 ) . . .
i g J Keywords: Self-Propelled Harvester, Steering Control System, Ridge Tracking
Received: November 27, 2024
Method
Revised: December 16, 2024
Accepted: December 17, 2024

Copyright: © 2024 Journal of Agricultural
Machinery Engineering

This is an Open Access artide
BY__Ne distributed under the terms of

Introduction

SR iuedriteesd o017} 53] 7] e 598 71 SAIE A7) I AR R 717152 5o 8ol
License (http: //creativecommons org/licenses/by- 2 IA =5 57 A s AR 57| AR :ILEI—@'ZF e} &z o]Y7], 271, EHIRl S o=
TSI oy i85S 5 74 ol AR RS BEE A Folat 3t ol
provided the original work is properly cited. ko of oL 7jHkS0| ZI8E] 11 Q) OD:] 12 Q15| AlA| zo] ike HHB.9. 7| A|5}5lo] =sAle] Al

Journal of Agricultural Machinery Engineering 4(1) December 2024



A research on steering optimization to prevent deviation from the driving path trajectory of an onion harvester

AP o) 2 71012 5t glek,
SHAIEF oo} Te] WHsARE 57 1AISS ke A2 Apul, 45} szt clopst A19) B So] ole) Wz 2gE
S Ae] EHEE 2I510] ol A= AlFe] o] BEE Sofrjof s 45 WA 571A50] thri4olm, o] 2

RS AFAAER ] F.2 5 220 2R HA) T =5 Ake] 7]A80] 5% ool A3, Wisake] 7| 2he
2 ok 0% 430 w22 glol, W5 7145k Folelt Tkt BTt A7 A A lo] F75) 3 YICMAFRA,
2016).

ool & t=RolHi s Ato] Bol AGEE UG 227IE Foll 23 AFHE THT 4 U PPO2 EE]
PTO (Power take oftoll 12 §lo] 2ol 17l0] Fhaslo] Az 758 4 9 A4 Pt 487|2 A7 BUE 43

N
Stoict s Gk 4T 75 AL A Gefo] 7] kAl S Alele] Bt BE T5ES AW AH 450

2 2735l 2 MAR o] 9] wfolc) TejnE £ Q7o We o Z W A A, 23 A58t FHEcY A
A2 AR 2 Ego] B 4 OB AT Juk 28717 2 H20| WAL ook ki, 2L M T 4

A= Alo] {ekE AAskith

7|20l A3 AR F7IA 23 Ao 9 A= 35 Wk} weisto] Alotehs RS2 GPS, Lidar, 7Hl2 HIA R &
= F2 AREsto] vl A] W7KEE)e] SRS AlAERS A5kl QItH(Chung et al., 1999, Kim et al., 2018, Paul et al., 2016,
Lucaetal., 2016, Son etal., 2018, Yun et al., 2017).

3 1 75k7] SAsholck. st
520 JIHES T YA oF K7k A B E el 7|43

N
'
1o
o
o
o
>,
[>
o,
rulln
9
4
i
)
2
>
rlr
o,

"

A 8E, &%, 22, A2F Fo| YA g2

o,

il $71 ko] 7] w2 s
Aagle) i, 3L, 54, A 5 o2 2R B4 24500 vt Wi+ 2APH A tiH| =4 82 B9, 24
Bz 2 =R 719 A& F/go] obd Z|71e) AllA 7|HEe = AJTHA O = Thedh AlAR] S Bl dalE S

g 58 R AT 4

Materials and Methods
o 27| A

A7 Juk 87|} 25k Aeh we) B 22 we) R B /YR © ¥YHel emes vHoR
A F53 1% el 2 o] Lol Ak F) 3.8 Fut it x =
3}, T3} 139 Uul(widh), 3, 0] SolA Aintck ozha ] xjol= ISAIT, 2 A] £87 o] Blo] Fig. 17}
Zro] £87|7} F5-& wet F3sh Sut 2258 =3, £6loF B B 2R S sliof H B2 Hhbd o 2 fAle
GO 2 thsoj A T, HYsHE A2 = A= o ATk

2

o)
o
1

ol

)
©,
i)
o}t
i
I
L)
bt
2
nC
—d

o

Journal of Agricultural Machinery Engineering 4(1) December 2024 22



A research on steering optimization to prevent deviation from the driving path trajectory of an onion harvester
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Fig. 1. Width of ndge and furrows
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Fig. 2. Field environment quantification
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Fig. 3. Mathematical modeling based on Ackerman Steering Kinematics
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Table 1. Allowable steering angle range at moving speed 1km/h to 5km/h.

FY &5 v A8 Zbe () HiFe F5 oA A7 (cm) @2 1% = Yol (cm)
1km/h 0 0 30
1 5.89 24.11
2 11.77 18.23
3 17.65 12.35
4 23.53 6.47
5 29.39 0.61 e
6 35.25 -5.25 2
2 km/h 0 0 30
1 6.37 23.63
2 12.75 17.25
3 19.12 10.88
4 25.48 4.52 e
5 31.83 -1.83 2
3km/h 0 0 30
1 6.86 23.14
2 13.72 16.28
3 20.58 9.42
4 27.43 2.57
5 34.27 -4.27
4km/h 0 0 30
1 7.35 22.65
2 14.70 15.30
3 22.05 7.95
4 29.38 0.62
5 36.71 -6.71
5km/h 0 0 30
1 7.82 22.18
2 15.64 14.36
3 23.46 6.54
4 31.27 -1.27
MIME o| 22t =5 ZX| tiot
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Fig. 4. Ridge detection principle and ridge detection sensor mechanism
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Fig. 6. Steering control algorithm flowchart of agricultural harvesters
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