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A Study on Establishing a Digital Twin Model for Automated Layout Robots
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Abstract : In the process of developing an industrial robot, various simulations should be conducted to evaluate the driving, movement, and
performance of the robot. Space and time constraints exist to manufacture existing robots and implement various simulations, and efficiency is
reduced due to high costs. To solve this problem, many simulations can be conducted by implementing the same movement and working environment
as the real environment in virtual reality using digital twin technology. This study proposes a process for establishing a digital twin model of
automated layout robots. Using the digital twin model, it is expected that it will not only evaluate the hardware performance of the robot in the future,
but also verify the robot's algorithms such as motion planning and work process, identify and solve potential problems in advance, and prevent
problems caused by software.

7|9 E : HIfHIAL HHEER, CIXHE S, A3XSst
Keywords : layout work, construction robot, digital twin, construction automation

P
(U

AAAET 712 AEH M ARAY B3 Q43 138, 5] J5o] BE ALY 2L EA A3 BAS 23] 913
SETIREOR AN HI GUEHI]. o F 25 V)8 AT AEHE T W A, e JUEES AT5AL SR Al 2 Ao
A Q1ee thAlste] el AARY 9 B2, QA Aol 71of8 4= glom, olo] AYRE AL whEA 44t olrh2]

By A AS T2 F7 D SAF Sl uhek 45874 B 877k 8 A F shpolt. o]o] A U 9] AAAL
o} A5 8} Bl Aol ] 25 718 AHE 8L 7] o] A H T gL ow], FUhel A BEFA eluhe) A5 $I5 A28 Ae] o] 2
o1 A3 Qlek. 2 79 Ao Al AT THIA A 20 Fa, $AY, A% 5 B 114 thap Aol 4 A Bl
o] B AR, UL AIZL, B2, 119 GAZE EAfsv, ol i3 B W] §18) /A AACA A4 23te] Eel 4
TR MR A Y 29 BE Fo] RTHTE olo] & AT A ) Beiy) AT AEoE 220 XY 29 B 7
o2 A A 5t B,

2. WA AI2AISs 22 CIAEER I J1x 8ot
2.1 Unity 7|8t 25 x| 7Hdst

ek 2ol 20| HAES v o g 2R M9 /St Dasi, g TR AL 79 13} o] AsE ). A, Rigged

n_o

Model A|4H& 25:9]3D ERS 7902 2io] A75E $49S FA5] 913 ARjo] mejot aS A4 T Aol 2
2ol EAYE UG Animator 4 ABSHL DAL 4YE BlondorSJ2ks 1242 Aol 2 AU AL

T o
< &2 Aol 2 2153817 $13f Rigidbody £ #]-8-3E Tt HH%‘ T AA 2] B Hgol k] §i5to] Al CAD =S A
£-510] Sketch up 22 T3 0 2 3D L d-& A 2}t F L& 5%t T2 259 A2 HA 9 Nav Mesh Agent HEHEE A
sto] =2 2142 25l st AR AR Aolled) ohE A2k w5k T A 2] Avtsto] o] = 3tk

Rigged Model: Unity 3D[4] 2 o]§5t0] 25 Al A4S Y st Box ColliderS #8510 220 S5& AAIsHH, A3} 2
o
ols

1) ZAdshE A%g sk, 44

2) 24 Tsh AEp ek, sty

3) 2 e Az=gahkal, _EL»’,‘— A1 A R thoonkim@chosun.ac.kr)
4) & Rpeysh Ao,

SERELEEES b

I=
N

=
FJPH

* 155



uojg) A% A58 230 HAY B9 BY T wet A

| Rigged Model A& |—— EfA24d"d |—— #z3d | —— o578 |

| Colider 8% | | Rigidbody 47 |

a8 1. Holg 2R JHyEh oK

2.2 ROS ¢/ CXEHEY 2™ 3=

ROS(Robot Operating System)a} QELNAZE QAN Z B2 & T2 1 A Z o] who] AFRE oH5]. 18 2% ROSE} Unity
3DE ST HAE EY 2d 415 T YAk A 2RE o] &sto] H|IAES NS Al 259 o5 AL, ZeEo olF 4k,
BEI YA FA Y, S EH AL 55 259 TD B Eof A% 5 ROSE 53 21712 l=E(node) = H| 0] 7} 501 24
Floh 274 Hlo] ¥ Z Unity 3D A - 517] 913 d| o] Bl gha ROSOA] BEem T gof ] & o] -§-5Fo] -5 7H Rdof] AA =
Bl 2ol5t £ 2] 0)S 1§ Ek 2= 9lr},

5! Unity 3 ROS Robot
[ i prism 2% HOIE  J¢ Prism_topic ¢ @
(=3 print % HOIE] Je— { E:;g;;‘ I Printer_topic ¢ {primel sixl HlolE__)
S Alarm_topic ¢ (wmww )

[ A v = = Hojg }.1 Steering_topic 4 @
a3 2. CXIZES =Y P& D3
3.8 E
A= M A el Alg As st 2580 &Y W AlE o] A 13t AE E Y LA ek A|AsHITh A A
e 5 qle HSle S5 Alo], Ml B2, BA 12, 23 SA 0l ThE o] F Folw, AAl 259 L3 Bagt A 8 aE S
Atk 5 7 ROSE 53 AA| 229 vlog & ot tAd EQ Bd 0] 5 HSS AT Aot tfAd E wdls g
§oto] =i -2 Al B A A 291, AR s ol S Al A A 5 BE 71T E 4 ot
ZAIS| =
H R0 20y XENER TENET]SE X ALAY (A E: 21CTAP-C163790-01)2] U3Fo 7 4305 9119l d3|H o]

A2
L A9, Anke AN ANAEokeL AN T R oR e et A ol A%(thaAZ8t81A). 2021. Al65U 35 p. 56-57
2. GFAMY|EATY. A4 2 AY L 75T U7 A0kE AL ZE. 2020,
3. https://unity.com/
4. https://www.blender.org/
5

o5 ¢ 69 X8 ES me .8 ROS /) w2 milele] 92 Alo] Alaw A S e Yo eT 8] =B, 2019,

*156 ¢





