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Design and Implementation of 4D Virtual Reality Tractor Simulator

Chan-Ho Kuk, Kyu-Sik Kwon'

Department of Carbon Convergence Engineering, Jeonju University
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Abstract The 4D virtual reality (VR) tractor simulator developed in this research allows the user, wearing
a VR device and operating the pedals and steering device of the simulator, to virtually experience driving
a tractor within the graphic environment shown on the screen of the simulator. This 4D virtual reality
tractor simulator consists of the control module of each detailed system and the connection network of
steering and pedal devices of the tractor through tractor design and the simulator modeling and
implementation. In particular, this tractor simulator was developed by combining the simulator
operation, virtual reality contents, tractor contents, and sound system to provide a tangible virtual
education and training system on tractors and could meet the needs of the simulator research and
experimentation. Consequently, we have accumulated the necessary technological and developmental
experience from developing this 4D virtual reality tractor simulator and are developing low-weight

simulators in various fields that can be moved anywhere easily.
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Fig. 1. Unreal Multi-Channel System
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Fig. 3. The steering system of the tractor
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Fig. 4. Hydraulic Cylinder Structure
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Motion Platform 2 axis 4 axis
s 5 -~ -~ AlEFolH Y] Zs &S o9 Fig. 99 Fig.
riving Operation ealism ealism
a " — 107 &t} Lxx@ Rxx9] Aol= AlEdolH Y] 29 &
ideo output onitor irtual Screen
A #H= UEdH, drdEe thaat 2k
A=A Al g oleo] g5oto 23 22 9 7o
o) et 242 B AYS T 5 ==, TAS

Fo] o)) 413 Asio] U ol 4AE shaick |

th2-9] Fig. 72 Pro Engineer Programe Z-&3}9
A3t AAE 1% i A+ Bgolth 71E AlEY| f(R,P)<=0
olg 9] FHS Eol1 A= AP 99 45 2AE

f(R,P)>=255

ALg3tgom, fHo] ol VR/VZ B4 A@Ae] m w m
Y=g Srjslaioichial.

f(R,P)2U2 16
Tl HEXX

Fig. 9. Lxx calculation algorithm

2l
(Roll Pitch)

Fig. 7. Lightweight design o(R.P)<= 9(R.P)>=255

g(R,P)2t2 16
Tl XX

ZE242H(Rxx)

Fig. 10. Rxx calculation algorithm

AFE A RollZt Pitchgke ¥ o L3 R gt
Fig. 8. Simulator Landing 9] AxHEIE AXeE Yehdth 352 0 3} H|wsto]

63



A ettel =24 A23d A6E, 2022

Zrow 002 7HFskl 255 Kok I 2552 7HEaich
9] 1074 S 16348 ¥HEsk [xx, Rxx 2
THETh FarelE AL 39 Table 29 Zo| A
2 4 Stk

Table 2. How to calculate algorithms

Division Ranges and Calculations
0-255 . _ _
Roll (Right and lef) minRoll=0 maxRoll=255
Pitch [0-255(back-front) minPitch=0 maxPitch=255
L ((maxRoll-Roll)*0.705)+(maxRoll*0.152)+(maxPitch*0.1
255)+(Pitch*0.479)
R R=((Roll*0.705)+(maxRoll*0.152)- 1)+(maxPitch*0.1255)
+(Pitch*0.479)
ek 6byte datagbd
X = 1635 <A+ 3 #|9 0-F
e e v [ v [y
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Fig. 11. Hand Tracking Program: Creating leaf
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Fig. 18. Corresponding scenes for Scenarios 1 and 2
(a) Scenario-1, (b)Scenario-2, (c)Scenario-2
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Fig. 19. That scene for Scenario 3
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Fig. 20. Corresponding scene for Scenario 4
(a)Scenario-4, (b)Scenario-4, (c)Scenario-4
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Fig. 21. Corresponding scene for scenario 5
(a)Scenario-5, (b)Scenario-5, (c)Scenario-5, (d)Scenario-5
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Table 3. Achievement in comparison to target

Original Goal Weight(%) De\i)e:;?;em AC}}lle(;,OeU;Sem
Tractor Tractor
simulator simulator
driving and 20 driving and 100
operation operation
equipment equipment
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Simulator Simulator
motion 20 4-axis motion 100
platform platform
Video output Monitor output
device 20 HMD output 100
System Simulator video
| oysten 20 output device 100
integration . .
integration
Simulator less Simulator
than 150kg 20 98.7kg 100
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