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mAfeililnguszasdifiooonuuy afafuuuusounsninesSrudiliauduimiseszuy GPS dwiuinumsnssa
arfelvyl uazeonuuudane3sumauauiumisnsiadouiinuduniaedeuiivuuidunse uasiduldswazaninenis
nageUMIAIANLErNsaluNTINUITIweIsIunsnnes Tassaunsnines agUsEnouiiy saunsninesLALASesEUA
WU 15 HpduAIuANTIANILATAILNUY0IMT0dIUTEURUALILAEIANIIBIATaAIUAIUANLATUTEUIANALAY
aavhedumuauNIIBLTiuszerlng :INMITMAEUNARUIINUI SEUUAMUANTAATNILAgALisesiasailldeanuuy
thu ansoavaulisaunsnimed indeuinndunaininedeudld udvnsiisounsnines indouiifanandunianis
indeuiifidudunsslutiiiniubnd sounsnineds azdiarauianainvesiumisdoutand dunansliiiuing
muguiinaueiidsdidodiaog na1ide ldausavhldeauiianaindeianadldsn uazdanudnirdenauaiusaly
AsvheuiAy 3.57 Rai hr! finnnadalunsiens 0.9 km hr' wagyiieaiu 1,440 hr year® sgannsnAuyudvinslali
I§Usinaiuiivinfy 1,646 Ralassounsnimasduuuun fussgaain 15,168 N daudrlunisineu 025 m s
UsgAnBamnisvineu 85.30% Snsnsauddesiiiudomas 3.99 Liter hr'fidnisaulaa 9 Slip) 21.4 fefidsan
81N 3.792 kW uaglA1aua1unsatunisyinaiu 3.57 Rai hr' auaisu

Mmdfty: saunsnnesnluiRlinudy, ssuuihnaGps, invnsnssuadeln, n1saulea, Mdweain

Abstract

The purpose of this research is to design and fabrication of the prototype of unmanned autonomous
tractor with GPS guidance system for modern agriculture, design of position controller algorithm and linear
movement along the route and moving curve, and the final test for the working ability of the tractor. The
unmanned autonomous tractor is composed tractor with gasoline engine size 15 Hp, control the direction and
position of the tractor, specify of the position and direction of the vehicle, control and processing part, and
finally remote vision system. According to the study was found that the field test system is designed to control
the movement for autonomous tractor based on GPS guidance and intelligent unmanned controlling system for
modern farming, a tractor moves along a linear path with straight lines and curves. The motion control systems
were designed to control the tractor's moving along the path but while the tractors tracing the trajectory of a
straight line at a constant speed during the tractors are mistakes of a relatively stable positionthat mean the
controls are also present limitations.It was also found that the ability to work at 3.57 Rai hr' at the speed of 0.9

km hr' and 1,440 hr year’1 will be able to return if the plow to the area of 1,646 Rais by tractors. Drawbar force
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was 15,168 N at the working speed of 0.25 m s™', performance of 85.30%, rate of fuel consumption of 3.99 Liter
hr'" with a slip value (% Slip) of 21.4, with a drawbar power at 3.792 kW and the ability to work on 3.57 Rai hr.

Keywords: Unmanned autonomous tractor, GPS guidance system, Modern agriculture, Slip, Drawbar power
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Figure 1 Autonomous tractor based on GPS guidance

and intelligent unmanned controlling system for

modern farming; (a) Overall configuration, 1. Frame 2.
Gear ratio 3. Solenoid valve 4. Control box 5.
Hydraulic pump 6. Hydraulic motor 7. Hydraulic
valve 8. Hydraulic oil tank, (b) Power transmission

and steering system.
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Figure 2Connection diagrams, equipment used to

control the direction and position of the tractor.
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Figure 3 Overall proceduring of program used to

control the direction and position of the tractor.
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configuration. Remote vision system for unmanned

tractor.
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Figure 5 Linear trajectory.
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Figure 8 Control diagram.

24 ITNAEOUNIAIAIINGINITOIUAITIIINIUITIYITD
unsnmesaensINIsA U e uasaien s
msauUsoslnits

ﬂmﬁu%yjaluiwdwmiwmaa‘uaxﬁ‘i‘%ﬁwLﬁumiﬁqﬁ
1) msaulaa (slip)

sdunislaenisiieiomunefidesaunsninasuay

JUTIUIUTOURBVDITOUNINLADS IALATIUIY 5 S8UUN

$rurusovdeunguiuidusevisfiazldszognieiide

ideuiildlunmangquiuazazfosinsinszesnisated

SowndeuiilalagldimuSannuealunsiauazldimanun

TunsunSaaot sl uTUdsuas i st Ut o3 uanaTY wagIausunanisidinudemadunsazassivianuasa

Tu 1 wlamageumigdnnesNaIaRnNIINITTUDNLUUBY
Alazdennalvuingg

(a)

(c)
Figure 9 The ability test of the tractor in field. (a) Tractor with cultivators; (b) Distance measured of 10 meters for

the % Slip; (c) The width measured of the cultivators.
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Figure 10 Specifications of the sensors. (a) Autonomous tractor based on GPS guidance; (b) Gear reducer for
steering; (c) 3 point hitch for drawbar; (d) Proportional electro-hydraulic pressure control valve; (e) Hydraulic

motor.
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Main control box; (b) Network and DAQ cards; (c)
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11 Specifications of the control system. (a)
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Figure 12 Kinematic model simulation and tractor

controller with MATLAB/Simulink program.
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Figure 13The result of the trial, the position of the
tractor driver to follow a straight line motion path.
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Figure 14 The error in the movement of the tractor along the axis Xand V.
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Figure 15 The result of the trial, the position of the
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Figure 16 The error in the movement of the tractor when moving straight and curved lines.
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Table 1 Test data of the unmanned tractor-driven by

installing the equipment with GPS navigation system.

Operating data An
autonomous
tractor based

on GPS
guidance and
intelligent
unmanned

controlling

system
Drawbar force(N) 15,168
Working speed(m/s) 0.25
Performance(%) 85.30
Fuel consumption rate 3.99
(Literhr-1)
% Slip 214
Drawbar power(kw) 3.792
Working performance (Rai hr) 3.57

(a)

52

@

Figure 17 Specifications of the working performance

tested. (a) Low altitude image data for working path;
(b) The position of the tractor driver to follow a path;

(c) Wireless vision sensor (front view and rear view).
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Table 2Relationship between the input voltage
value, input current and control pressure of the
automatic install

unmanned tractor-driven

equipment with GPS navigation system.

Input Voltage Input Current Control
(V1) (mA) Pressure
(MPa)
1.26 20 0.125
3.42 270 0.625
5.93 550 1.25
9.87 950 242
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