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1. ME

1.1. &+ HHE

Ao A ggollA gAE EY(Digital Twin)# A EH(Predictive Maintenance) 71&
< 43 AHdET o] A4 Yo g Bk Qlk o] F 7]e2 ARUT ofvA] A S4e
2 A gl gAE Skl 9low, A R, Bl d3, 1E AL A&7/ SHioll A
Z1odskal ik [2™ 119 291 Root Analysis®] Z| EuAlo] M=, 2035W7HA] A AlA|
71949 70%7F A9 EQ 7SS Q3 Ao 2 dAlE Y, ol AEF 41%Eks Sk AR
EZ Ho{FaL Ut} o]#Rt G453 71E M2 4] Anto] 24 A28 oS J4dskal
NoH, 7P A Asto] Al TS star JITH1,2,41[19].

F

Digital Twin Market Roots Analvsis
By Type of Twin, Till 2035 (USD Billion) i i ..Y .

Parts Twin Product Twin Process Twin = System Twin

USD 12.8 Billion
. . Current Market Size
- 41% CAGR
[ Till 2035
4.1
3.8 ==

21 —

—_— USD 240.3 Billion
Value in 2035

2024 2025 2026 2027 2028 2028 2030 2031 2032 2033 2034 2035
Source: https://www rootsanalysis.com/

[EX:https://https://www.rootsanalysis.com/reports/digital-twins—market.html

[T 1] TAMIA CXIE EL A MY
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2.1. OX|E E72| H2

YA EAL S8 Ay T2AAE 7H S04 JusH Adet tXE ®dolt. o]
+ &=t 33 2EY(3D Modelling)= dolAl, [T17 2]2f o] AA| AA| 9] 75184 £,
=94 £4, 35 Hd, 183 G #3] E A 27K 2otk BRI HAE A
(Digital Ecosystem)°|tH20]. HX8 EYQ] A2 AAZE Ho|H & 7|90 2 31 54 A&

old, ¥4, Z2aL H&st 5ol St ol & 53l =7

2 Aol Wsle 2240z gAd 9
Aol Miegsh, o2 tixe adolAle] Aldlold Zhe Beld ANl 48 4 gl oF

H}5F A}S 2k2 0] 7S5 At 16,17].
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Physical Virtual

(33 2] OXIE E3Q| 712 X

22 OXE EZSl 78 24

ol

HAd EALZ ofg] a4 3459 f7]3Ql Ao {AEHY F8 84+ (19 3]
2ol A Yl 7HA 8 FH8 AR o|FojXItt. WA &84 AA| F(Physical Layer)= U
S AlA el AS77F A2 AA] AL oushal, o] EY4] AA|9] AFEiet T4 AEH 0
TUEHYE I Aojdt o207 fRE 24 Z(Digital Model Layer) o] 2|4 A&
o 2HgollA Aes] 283 A 02, CAD ZEREH EXSH 59 7|9 A& old ZA7HA] o

S FHIE ;T o A

=24 474 S HAE 2E 5 Alo]9 %’ﬂ 2 glolg A J(Communication and
Data Processing Layer)2 AF38& 54 T2 EZ(Industrial Protocol) OPC UA(OPC
Unified Architecture), MQTT(Message Queing Telemetry Transport) 52 & O]Fo{Z]
o} o]t S tloly AL "yAd E/Q] AR HeAdS HAsks S 8400
FAE et F9] HolE= AAE TlelEHo]A(): InfluxDB) Ei= #AF A7 A&
Hadoop)#t 22 E314 dlofE A% 4o A= o] a&F o= HejHrt

2

O‘O'Or

uAeto 2 o] RE HloEE BAsti ou] Qi ANl ER wE5)] g3t B4 o] B
Qsit} o] L Theket vl U Al FaelES Agsto] o, HAs) ol 74X 5ol 1
T B4 7152 S9aid. olgiat R450] Fujlo] A&Ho s AARc] 45T 1), fAd E

Y2 AAZE HYEY, oI5 24, 283 A LT HASE 7eA ke FET =72 755
=3l

=
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—{ Cloud Computing

Big Data

%, J\) Analytics
Internot of Things

Digital Twin

.:.,»

Data Driven
Product Design

2.3. LEMML CIX[E EA HE At

A" EH 7|59 4] A8-2 ofn] thdRl FopollA ZHA A1 TS Wil itk AR &
ofof| A= A A(Siemens)7t 713t vR-E AT of(Mindsphere) E3HE0] 53 Tt AlF|o]
o o] ERAFZ A ERI9) HAE EYS F5oto] A AR Z2AAE 7MY oA 2Y
st 23kt 4= QA gtk o& Sl Ak 5789 BEAS FABE Sl Aol 15%
FHEAL, A T AT A AA R 52 B8 EFE 25% A4, oA B
2 34 AHFE BT oAUA AR 20% ARESCoH, MHEFFREE(OEE: Overall
Equipment Effectiveness) 12% 7RA#4 2|7t o2 Fds)Fioh.

ofuA] AFelME HAd E «] Z-go] F=FAHh GE 2lwol& ol A/(GE Renewable
Energy)= ¥ ERI HAd EAS F50t0] TET Tt s 74112—04‘:}. o] yAd EH
< AAZE 714 glolE| et ERI] 2 HolEE Zdsto] ZF BRI A5 2slstal, FAE

TAIE APl AARIT. 11 Ay}, A7 Rl 20% SIS %— Ao HE-2 15% 4
=3It} o= AR S BA YT AlE/dE A FIAI7 = A=, AE7Fse oA A
2ol 583t 7]o1E Skl UTH22,231.

olZigt AHIE2 HAE EH 7lgo] @ttt JEA HES Hol, AA| A dFlA
tangible¥t 7 &1L U5 HE0] HojErh o R B E2 Al oA tAE E
9] Ago] g A E A=, o]= 4ty AREe] HAE MeRE 7H&E3lsk= A4 50|
g Aot
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CIXIg E& HHIA
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dxa
ONE ES el uy
[ JlotstA Q4 ] [ Physical Al2dll0l & ] ( dnels ]( SH 2L ]( JIEt SS ]
y
sdAs oIS Ha DIA, BOI4Y(RUL
SX =2 A
( OPCUA ] [ MT Connect ] [ Bluetooth ]( 5G ] [ JEtSS ]
Scl AS \ 4
2udd
IEUEEE ¥ STes s
Scl& OHA
( s J ( axe ] [ RO| AI~E ]( Battery ]( Sl ]
[O3 5] OIX| EXS 25t CIX|E EIQ] AUl mH
4.2. HH 7|5 QIZ XS} BiHI0lE 24
g24g EY 7|9t x| 2 2Eo] iAo Hek QIS 53 Hdo]g 4 7|&o] ARl
ULk ol 7[e=2 BT A|AFIS] SAS olsfistal dl&5k= T 4o, v [ 212t
22 38 Al 7|e=0] 840
I 2] QI3X|S3} YHOIERM F2 &S
2R a2E 49
AIZHO| 2 A|ARIS] X HalE DHSH 02 HEE
AAZ GI= LSTM, Prophet, ARIMA =, LSTME &7| =M SI&5I0 2R5H A|AH] SXt
OIE0| RE.
O|AL ZHX| LEQITL, A SE IHEHOA SO HIZMXO S&g A QEQI
° = Isolation Forest, DBSCAN T IXHH GIO|E{0 AL 04 ZHX|0l 4.
X 22 Random Forest, XGBoost, LISt I RES Mgty 25, 2 Y1i2|Ee S40f o
TewT SVM 2f LIS 2o M.
_ . L SIXH AEHE HIEEOZ AJAEIO|L} ZHH|Q &0 £HE 0=,
Lo==30= Particle Filtering, H.o S ofg |; | f; 151 2101 32 O
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Eng., JICCE ) is an official English journal of the Korea Institute of Information and Communication
Engineering (KIICE).

It is an international, peer reviewed, and open access journal that is published quarterly in
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convergence engineering including the following areas: communication system and applications,
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