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(Design of a Unity—based Digital Twin Control System for Efficient Operation of an Automotive
Press Factory)

HEgs, 288, B8 Xher, LT

(Doyoon Jung, Heejeong Moon, Heeja Jeong, Namho Kim)

2 o

A Tl AL B AN FA iR AN ola) B0 9 2 Pelsk BRI AEHQ
W ozt AN S AN Ju) seksta dEay] oldrhe @A} Ak B Al A Alkshe m
e A A4S Talx 3] BA B4 dolEE AP B4 AANOR weshs UAY EAL 75
oh 3D Azt % ABACIA 715 BEdt] 9 dololy, A B, AW 3y 52 JuHow ﬁwfg
F YRR ek B A2E A AE P Q5] S8, Aol EE BaelE o) Ae) 240t £
87 7o) dlole) 44 R $EHES U iiﬂc(Mulu thread) WA 02 A43E TAL FAaU o8
Fal B4 34 delee) AN A R A A% Aolel 7149 e 3D ABee A Fa Eels
itk 25 S0KB/s olake] Hlo]g) AHg oL T w Aol7k F5ee UFdch B ATE 457 2o s
340 29 G249 ST, An] fARTY oF AL Foln, A el AT = gtk

W S0 AsA Zaa 3 UXE EY; Ao AlzaE ) fUE ; MEYA 22 ey
Abstract

Automotive press factories are characterized by complex production processes and large-scale
equipment, necessitating efficient operation and management. Traditional methods face limitations
in accurately monitoring and predicting equipment status in real time. The system proposed in this
study constructs a digital twin that reflects the physical environment and data of an actual
automotive press factory into a virtual environment in real time. Utilizing 3D visualization and
simulation capabilities allows for intuitive understanding of the factory layout, equipment behavior,
and production processes. To validate the feasibility of this system design, an implementation
connecting control logic, including a waypoint algorithm and other control mechanisms, with the
digital twin environment through multi-threaded data transmission and interaction was performed.
This demonstrated the technical feasibility of real-time processing of complex process data and
virtual-real linkage control, visually confirmed through 3D simulation. This study can contribute
to maximizing the operational efficiency of automotive press factories, enhancing the predictability
of equipment maintenance, and improving productivity.
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3% 2. Overview of the Fischer Technic production line
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12! 3. Production line demo scene in Unity
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% 4. Virtual digital twin factory with integrated
simulator
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1% 5. Conveyor belt production line in assembly
line

B Afo A= A& DR Rdgste] PC 37
oA fAE EY 7w AZ2FFE FE5L 9
CE ston, 1 AAAQ AA eE 19 79
NEFEel YeR AT U El(Unity) 34 oA+ 74
3D FF QA7 W EE 7]0k] Listen AE|Z
grlo], o W ol vloly FAle] ThsatEE
A,

12l 6. Large press facility of 300 tons or more

34 Aul

g A8d A AT (Edge

Computing) & Unity 293 MM st A%5o], 4
oz HoleE P ASAY Aol Yeg 5E
% gleH10]



64 20253 058 ADLED|CIO{ X 4

Control
| Software | | Hardware | Heais |
. Edge .
| Unity 6.1 | ’ Computing | | Client |
3D 3D 3D
Object 1 Object 2 Object n
Listen Listen Listen Call: Edge Com

to Server

Call: Control Room
to Server

Call: Unity
to Edge Com

Call: Unity to
Control Room

&l 7. Schematic diagram of Unity-based Edge
computing environment and control room system
AR BAAClend A A3 H1 e AAE
Jom e FAE AlAHE 2Q] AL H

g o], AA Ax®lo] Gr)|Ho 7 A 2
< @ RS TAEHI-12].

o

_

oo offf ¥

2. ZAje]o] W E t)st WayPoint ¢31g]
= A7
2 oAdgoA A3 uwolo] HES sk
WayPoint= 718 8%} o] AA =0, f1E
ATl A 57)¢] FFE. QB AE} 579 go]x3]

E 9x2 sgur=r}

HCOECN
LY
EOEEE

i | i i i
i i i i i
] | i | |
A B C D E

2! 8. Waypoint cyclic logic for
conveyor belts

;‘401]*1 Zsto], 5719 Tll

2
rlo
<
o
a
S
w
=
>
®)
)
@)
5
0.
»n
iyt
ad
ofo
ol
ol
£
e,
o,

LR APu, golilE w3 #AHL A

o] Al gh(arrivalThreshold) o] & F-& it}

W ARkl YAE B AlEYold $4E 7
2 AAA 37 A
oA Ao g

3D xdd TEE M @74l
T A=A TS THHeR Wkt

1. 23 37
A 317 ¥ 19 2o Cuda 1245 A&
sk,
= 2
0S MS Windows 11 Education
CPU Intel Core i7 12MIi 12700(3.2Gh2)
RAM 64GB(DDR5-5600)
GPU Geforce GTX 1070 (GDDR5 8GB)
Disk SSD 1TB + HDD 2TB
Python 3.11
Framework | PyTorch 2.12 + Cuda 12.4
IDE Unity 6.1 (C# Game Engine)

2. 3D AlEYolA

s}t 74

=]

1>
02
rg

E 1.

nm
&

Avojo] WES] s 9ol
o @%—s}oq, Sel WET 99

s golg Ans vt



2 9. Applying waypoint algorithm to conveyor belt
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