nsWasEUURURRSaTe sYannaasnanUsEnautuuiiansiaTesin
TdwdenuvaueuAgnaIn sy
DEVELOPMENT DIGITAL TWINS SYSTEM OF DISASSEMBLE EXPERIMENTS
FOR ENERGY CONSUMPTION ANALYZE OF INDUSTRIAL ROBOT

ansud anse’ JFuns s’

Songkran U-thathong'’, Watcharin Pongaen?

daipanuniandmnssuiuanvmseiing augasAansanamnIN Inedemalulagnszaeuinanszunsinie!?

*Corresponding author. E-mail: $6202017810158@email.kmutnb.ac.th

UNANED
AINAUITZUURILNARTVIA (Digital Twin System) ﬁfmqﬂisaﬂﬁLﬁaﬁﬂmuazﬁmmﬂﬂﬂdmi
Ussgnilfnuiugamnansnealsenauiunuremusuigrannssy esiomaijususgramnssuan
UYLy esinty siludugranssvomenisunng sufidnuarauifinnusunese
fldfanu uaAdsdesldnuusiudilunismuny MIneUALBINIAIUANTTIAEY MIUARSHANTINLIUY
Sealnyd (Real Time) lugduuunin 3 17 uazdoyariugus N153ATIENTUTUUTINTZUIUNTTINOUTDS

o w

vusudanamnssuluduvesnsldndanu §ITeudaiuiinsauaunddnatuludiudidyues
nsruIuNInudslafnuiaunssuurwlnAdvaieUssendldnuiugnnnasinenUsenouduiuuag
n153AsERnTlnduresjusudgnamnssy lun1siadouding 8 JULUUYBIjusud laenanis
AduNTIRENUIILeaNe NSNS TENEINUNMSIAGRUTINIIA 5 AuMe NeNTalgnaed 3 Ausdn
& a a 6 1 % g v = e o Poa ' - P
U 60% Imsmmm'mmmwa'1Wuaqmi‘wEmimm‘waamwumimmﬂmq@agm AU 5 Y1M99 2

-2.8609W waztioeitanogiiiumad 1 viwneil 2 7 0.1317wW

AEARY: NWHARIa YusudanaInsy

Abstract
The Development Digital Twin System aims to study and develop to be applied for
disassemble experiments of industrial robot. Humans rely more on robots in industrial and medical
fields including dangerous work but require accuracy, quick response, real-time 3D visualization and
sensor data, power consumption analyze. The researcher saw that tele operate control is one of
the crucial parts of the work process has therefore been studied and developed a digital twins
system to apply for disassemble experiments and Energy consumption analyze of industrial robot

int the movement of 8 gestures of the robot. The study found Energy Consumption Model forecast
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(L 5 position the forecast is correct, 3 places account for 60%. The most used power forecasting

error was at position 5, gesture 2 at -2.8609W, and the least at position 1, gesture 2 at 0.1317W

Keywords: Digital Twins, Industrial Robot
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Base 0.11 0.22% 0.164 0.22%
Shoulder 0.129 0.073% 0.171 0.08%
Elbow 0.201 0.164% 0.241 0.237%
Wrist1 0.0693 0.125% 0.0917 0.139%
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EC Model Real [W] Estimation [W] %Error
Instruction 1 29.3679 29.6703 1.0297%
Instruction 2 29.6513 29.783 0.4442%
Instruction 3 29.9747 30.4628 1.6284%
Instruction 4 30.1105 30.2839 0.5759%
Instruction 5 28.7069 29.5592 2.969%
Instruction 6 28.6854 29.6778 3.4596%
Instruction 7 28.3321 29.1262 2.8028%
Instruction 8 28.1239 29.1792 3.7523%

I 1
r MSUSEUFULUINSEIMSUILEUDNAIUSTES:AUALASDLTUROANL
U a—l

KSnendoswsinmaktie ASon 22 “g5a3ttkuvaomsAnutudonAUGSH




5

&)

w1 Andensiindsmudesigavestoyaasseyluimai 8 lnedAnafendsnuildegn

28.1239 W uazAnden1siindsmutesngavedteyaivinnisnennsalogluvimned 7 e8m 291792 W

wansneaaslufumiedl 2 9aiFuduiidwmi Joint = [0 90 0-90 0 0] fuvdsUanemsludiie
XY,Z =[0.25,0.25 0.35] , RXRY,RZ = [PI/2, 0, PI/2]

Power Estimation UR3 Whitout Load 1

15 __Power Estimation UR3 Whitout Load 2

& _Power Estimation URS Whitout Load 3

5 __Power Estimation URS Whitout Load 4

ﬁm

Extimato Power

Rl Power
Ecimaro Power

g &

8 N R BB 8RB 2SR

Power Estimation UR3 Whitout Load §

~ Rt Power
Estimate Power Estimaie Power
T

Rl Power

PowerW]

Power Estimation UR3 Whitout Load 6
5 e e

Power Estimation UR3

MR 8 NauanINaN S ENEsUsETIRYayaTsaiudeyaiihMsUsEnan s 2

M19199 4 NM3ldndavesiugUARAEYINTTUAWLN 2

EC Model Real [W] Estimation [W] %Error
Instruction 1 30.8448 30.1111 2.3787%
Instruction 2 31.1067 30.2384 2.7914%
Instruction 3 315252 30.8957 1.9968%
Instruction 4 31.435 30.6501 2.497%
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EC Model Real [W] Estimation [W] %Error

Instruction 1 - - -
Instruction 2 30.3191 30.1704 0.4904%

Instruction 3 30.9681 30.4781 1.5823%
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Instruction 5 29.3645 29.7799 1.4146%
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Instruction 8 28.6796 29.391 2.4805%
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Instruction 5 29.0802 29.6085 1.8167%
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EC Model Real [W] Estimation [W] %Error
Instruction 1 33.1461 30.9361 6.6674%
Instruction 2 337463 30.8854 8.4777%
Instruction 3 33.8661 31.7352 6.2921%
Instruction 4 33.1532 31.3377 5.4761%
Instruction 5 31.8412 31.0596 2.4547%
Instruction 6 31.7579 30.5752 3.7241%
Instruction 7 31.4045 30.2453 3.6912%
Instruction 8 31.7818 30.2717 4.7515%
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