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DE=|A 109 ZHEL J|uoE ODIEA 20 ZEe
AMS, =2 HokM Ol T1zof AL HoNg 22#el |
2ol M AL IS0l A| X B Zdolct

DHE=2{AQ| H|O|E MQI2 740l HE B S 741 K& &X|E 7|Ho =
7= & AYLcH MSH S=EMNS2 LY HojH MES I
A0, HE2  IJHLHOIEAM  EH2  Jjeldel  ¥ES0|
EXMSLICE el olole HAl= HHolH S SXs SFo
X SE[HRASLICE of=2{et 2= 5t7| fldiA= o= 7HelSzhel H|olH
SRt HQAMUELICE o|2{3t O| 2 ¢ld, ES M0l A= |o|E Et 5
NIEE E=7t IR SRYSLICE ot HEEAS| HO[H N[22,
Crefet e HiOo|H £-d& X ot0] HIo|E 2 3 ALE ot} H|0[F
2frdsS #AEN SLICL

HE2A Al WEYS 22X BAE2 9lof MH3 T2 Glo[E Lot
£ U El0lE 7|52 ASEE MARUALICH

HEE|AS| SHE= CHE3 Z5LICEH

SHASHQI AL X HIO[E{S] 7HQI™ME HSE J7|HIO 2 [|0|H & &l
7{eli(Transaction)E S7tAI7|= ZA.
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3) BIHIO|H &2o0p7t MAETs JALE “HI0|H M"S2 NME HZAAH
Clo|E MA, C|o|e 2EHE 3 o{E2[AH|0|He| 22 SH-SHA| 2tldt=
74

A

OHEE|A S| SEAH[Q! OF7[EHIN= L2t 22 Lol THAIE 7t7l ME
£2ME NS Ct.

EZIA Al IEQI = 22X019| Hl0o[E] Bote XIS 2I8) SMC(

Data
Application
Layer
TR R
Data Big Data Senvice Platfo ig Data Service Platfo ig Data Service Platfo :
Application g rnice Platform Big Da Delce atform Big rvice Platform :
as DaaS
Layer '
i

_______________________________________________________________________

.......................................................................

i

Data Modeling I
and Computational Private data compuation node Private data compuation node '
Layer '

1

|
Private data storage node Private data storage node Private data storage node
]

1
1
1
1
|
Private data storage node X
1
i
1

Feee e ——————

Data

Layer

P —————

.......................................................................

Chart 5:

Data Application Layer = G|O|E{ 0{Z2|#|0|M 2|0]0f

Data Modeling and Computational Layer = Ef|O|&| Z2&I 5! F At 2{[0]0f
Data Storage Layer = G| O|E{ X{Z} 2{|0]0f

Data Collection Layer = Ci|0|E{ £Z! 2{|0|0]

Big data External Application Serwce =HI H0|H 8 S& T2 MH|A
Big Data Service Platform Daa$S = 4| H|O|E{ AMH|A E24E DaaS

Private data Computation Node = 742! H|O|E{ A&t =

Private Data Storage Node = 7HQ! H|O|E{ K& &

Data collection = H|0|E{ £Z
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Secure Multi-Party Computation) XHHE JHEe ZALICH SMC
MHE=, dioleel JHRIMEE HoosH M7 HRgls 2E0A
MBS 7o Y ARE S 7tsoHA gLct sMce| &E2, Y=is

OTro= [ 2 = Rrumpy
Ufﬁ%‘(Maskmg)%*I'-f SA0| SEM AL HSALE U2 ALEXIE
AOjol - /XY = AsAYLCE gEEo= SMCe|

oA 3 (FrameWork)=, 21, M7, Ao, HAIX] 38 2 A MH
HIAM S A= 0123|91|0|*‘|01| F2 MRE'LIEf SMC =gl

3 (FrameWork)= 22IRE AFE, SEM 2, ! eIZX[s XS
A7l daEel gdgg o 7*°'|—|Ef st SMCE
HZX|AB5EH(Zero Knowledge Proof) & 53t 71252 EE5H0,
Mz 28H0| Fo XA ARE SSE % offo| =H Z0| #=5HA|

K| &Lt

flel EEZOl, EEAHel UEXKIS U3 (FrameWork)o|

Blockchsin m
Network
---------- »

MPC Node

Chart6:

Private Data = 7i¢! C|O|E{

MPC Node=MPC E

Data Flow =El|0|| S &

Blockchain Network Exchange = 2E#|¢l HER3 wst
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EXots ZE L EE2 M RN Hog = JUSLICL LEE2 S
Ao HHE SHAALE ol0] HELZN EXist= P
UASLICE 228 (Routing), =2 (Addresing), & A4t HXIE2,
HIO|E ! A4t XSS B SH= S{E = (Hub Node) =01l 2|8 MI0{7}
2 ZALICt. ZF MPC(Multi-Party Compute) =EE2, FO{X|=
H A= XL [Efﬂf 2Z AFHOIM ZHHE fASHD ML CE 2=
iEZS 2IREHE Sl XNEE =2 ZIE HELL|CL of2{gt
o UAA NN =, ALt HHS0| CH2f JIFEIEEEEOH olsf etE=E|1
SHO0| &2 ﬁﬂf’*o OFSO{'RHLICt, o218t MA| 2tHoM HO|E = 2E&
MOIE(Local Site)E HIOILIX| 4o, 2= ol7t E[X] @42 O[O|F =
SHEIX| 42 AYLICE O|=, Bt 2K HERII0AM ALt
70|, detot Zutghs orMsHA MEe AL|CH

—

3.3 =582 2FHK

dEXel 22t HAREY RN XXz ZitEl SERE
HXS2 55 AOIEHO| & HHE ZMF0| H2E & ASLICH of2{¢t
—TLEEE dH9| Y "';”2}5' AMAES ZHSLICE OHERA A L1 39|

=2 —‘i’—%‘iﬂlﬂ“ NAZE Eo F0t OfL[2f, HE|St et Y
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s Z*(Middleware-Solution), AOtE A2k MM Dapp 7HE 5! CHFst
59 EyIes3 CiYet FFQ MHASES IHUXSA
HS2LICL of22], IHEZA SEAQIe 2NN =, AFEXL X=tA ol
QIE{HO|A(Interface)E QIZtat 7[A|1o] S Sdll %o 22M2
JIX=E Mg AQYJLICH 3 DHE=RIASl 2FMA= AFE2XS0A
ArAlgtel  2EHQl  &FM(Solution)g WUEX|HE £ JYXE
B =(Modules)at MH|AZE XM ZsH SLIC.

3.3 ==Hel ZA
HEXNQI CIX|Y stHS2| BH2 Ch3Th Z&LICH
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2. 37 HLAS B 47} et

a2 CIXEgstn MEXNIel 28 7|z UZEZE THAEAISHH,
XtAt7e] HIES 3AH £ £ 1, 28 2 M T2 HAS| S 2MHE
= £ QEL|CL o]0, EEH|Q! 7|Ht EFM(Solution)2 £2dt=
AMEXIO| KAt RSME A SFAMAZE = JASLICH EEAHQ! 7|8 C|X =
EoE2 =H 522 Hell #4458 HF= A 20 ot 2 X2 SE9|
£ E5H BIANA ZHRHE STIAZE 5 ASLICE
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API12| AHE0= MIZFX] 2 H ATt JAELILCE:
-AP] el
1. API A|EE E4l| 2l 3 X5 MH|A W=

2.API= =EX42l =2t HZL[0] JS ZO0|H, API E[ZIS MMst1
E?_H"—'.**._"(Transaction)E%APlE1IXI¢EE|01|(Reg|stry)01|
2Z(Logging)&tLICt.

-APIS] M2 T SOI:

1. AF2XH= CIXE ESIE APl AZOIA Foist EXH D=0 CHSt 7|2
o|2dl|, MH|AS| M2 (Access) Het2 wh&L|LCE.

2. 72 HE(AHA 7|78 A ID BEhe 44 3, B xAE2|of
J|2E|H, AN A 7|22 HAIZIOZ AH|O|ES ALY,

I}

-API EE‘(Orchestration):

soh= 712 AMA A S ALESHO, APl AJH|A0]| CHet
*3 stot=d| AFEE LT

o >
fot U

M=
Rl

HJ

2/ (Public)2t Z2t0|Hl(Private) 7|22 QM2 AAtsts
ol 2lsf A= ALY,

In =
ruIn rulu

H‘I\)

3. 7|7t Edst=[H, ALEXIZLAPI ZEO| M2E wiotCh AT}
AHEELICE.
4, DAO| M A= APIS Saoff BretE L|Ct
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4, IHEEIA 2.0
tMEHA|

4 10HEEIA 2.0 9] & A[AH

CHE  mME2/(Public) AHeISa H2l, ODHIEEA 2.0 Hel2
2H|21(0On-Chain) =22 StCsto| 25K CHE 22
OlZ2[A|0|M(Application)E§2 =A8Y AQLICE 23X[s 7[=2
OHE2IA ESiE0AM 7HX| =2 ECi7t 2 AQULICE QI3X|s 7|&2
2-H|21(On-Chain) AFESH HO[E{e 27 Ab Sl 2t H|EJX|
AAreh = QELICE o|2{st MEN A M 2 XIE2 HEHIN HEL &
U= SIERHE N3 AFE 7152 HEfA 0| HSELICH AEul A
MNEA MSXE2 H0|H 8 2EH A E2 /o] 24E MEAE THSL|CE
O MSXES2 AZEQHE 7|8tOZ H|0|HE YZESHH, CHXHA
ZEE OolEe &S FHSHA oHELICH Mol IfstXiEs2 24
HELIZo|A ol REES st&AIZ A0|H, O HO|HE 0|&3dtH
MEE 2I3X|s AMHIAE 2ot REZ HE AQULICH SEAXQ 7=t

=i X F 4 (Storage)= ARFE N HIOIH 8 E12[ES EE[ot=H
M2 T20| ELICt Ol=fst RAS2 IHEEA 2.0 SHES Z4tE[ 1,

o= =
AAR TP THs T HOIlE 01F XI5 AlAROR Bt HQILCt,

—
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Decantralizad Storage

Data Supplier

-~
1
1
1
v memmemmm e mmmm e e
| |
Pay to tha data Get the data for Publish trainad : Geot the needed I

suppliar fraining Al madals i rmodals form the chain :

PR
Computing powears Computing powars & Publish

for training for running models Al Apps
Data Sciantists | [ —.

Matrix Al
Computing Platform | —
{Marix 1.0)

Decentralized Storage = &t S YStEl M &4

Fragmented Storage = ZZt:t X &4

Data Supplier = H|O|E{ ®|ZX}

Data Asset Chain = CI|O|E{ X}&t A|Q!

Al Model Market = 213 X|5 2 A|Z

Users = At&XIE

Data Scientists = H|O|E{ 1}&tx+=

Matrix Al Computing Platform = HE2IA Al ARE ZHE
App Developers = O Z2|#|0| M IHLXHE

App Center = 4 MIE]

Sharing Data =H|0|H 3¢

Authentic Right = 22|

Update Model on Chain = #|Ql0j A 2EE IC|0|E

Pay to the Data Supplier = H|0|E{ SZXS0H|A| Il%

Get the data for Training=3t& 2 28t HI0|H &

Publish Trained Al models = %3 &l 213 X|5 E‘:*'o M3
Get the needed models from the chain = #|Ql0j| A L3t B 17|
Computing powers for Training = &2 9{3t ZFE It
Computing powers for running models = &30 Q= ZHSS /st AFE oteY
Publish Al Apps = I3 X5 A E M3

Payment for the models = 2 &S /3t H|E XIE
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) Als #EE HE]:
=EMQ MEfA =, AFE IRIE XSot= M=AES0A 22l0l2t=
HMZ MSote, MEfAI0 M=XS2 HHE FHHPLICE o2
HEZQIO| MANAM 7tE 2 ARE HESRZJ} & O|]fF StLILICE.
StX|2h 2x|el = M= HIEZQIZ 2 CIX|E St 2o 7HKIE
A=SHX| ASLICH ol2{st K= HZ LIS (Y DE|E U MME ALE At
ToNS HiE 0 QOHH, SEAQI2 24 HREE SSHECEN M
Z HMHS 7HE £ JSLIC

Wt 5 2= HOolE 7|S50| S50 MEE AYLICH AHEXE2
AMEXH S (Portal)2 Soll, 218Xs 22 8l H0|H MES HOotEY
Hote & UASLICh ol =0, ER0| maf, APIZES Sdl o
JlsE8 MER QS Xls SET 2T SYAZ = JASLICH £
API=, HIO[H S 29| JtA ™S X|Hot0 H|O|E et Z&AS| JIX[S
SHHLZ SHELILE H|o|E et RRAS2, EEXQIS Sl CIX|E=tot
EH, MEHE Hog £+ U =2S SLICL olz{et HES2 Hlo|H
Sait, B LA, SET2 I JHUX}, RE0AH STt HojH 3%
HEMS MSELCt.

44 THEZIA 2.0 SSHE 0 M| 4K} AP E

AEY HE AL, AEY

S XSt

=& ZZI™s Sl JE0| Jtset A0|H, 4
b ILICE S0 2lstH, 2S5 X|s
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1.C|X|e E2l 7|&(Digital Twin Technology)

CIXIE A AR Z2[H A|ARS 882, H4HQl X5 M= A|AHQ
=20t SHYULICH @Y MAS2 AT FH| Aru CjXl 5=
Mot Ao HuY £ U= 7|eS= TS| ERZ of JUSLICL
CIXIY E@l 7|=(Digital Twin Technology)2 $4!9| ZH| HIO|HE
CIXIE S0l S7|=t 8 MESHH nj2{ds & = UAA| Lot CXE
E?l 7122 BE| 27|¥ 5to|m 2[H2|AE] CHO|LE] 2H5Y o =20
B &( Multiscale Hyper-Realistic Dynamic Probability Emulation
Models)S& 0|23l Crket -d240] et Z2MA, HEf 3 &Y
CIOJHE SEAIZLICL oA Sgtel tlojEHE=2 2R, AZ20[N,
Mol AAE o ZIEkat o0 o|2& + UASLICH HERA 2.09
24 OlolE EE2 CX[E ERl REO 50 R8¢ X0 E

AL|Ct.

Fleet Aggregate
data

Operational g
History '

Physics Based Models

Statistical Machine
Models Leaming

Real Time o : T TTTTTrmmmmmmmmm
Operational Data " 1

o Maintenance
' History

4 FMEA ._:L_,: - H""&W‘l h

f-- CAD Model -3

_______________________

Physical Asset Digital Twin

. FEA Model ‘-

Chart 8 : C|X|¥ Egl Clojo{O %4

Physical Asset = 22| % Xjit

Fleet Aggregate Data = E2|E TA| G| 0| E
Operational History = 2% 0]
Maintenance History = 22| LHH

Real time Operational data = & A|Zt 2 G|0|E
FMEA = FMEA

CAD model =CAD 2

FEA model =FEA 2!

Physics based models = 22| 7|t 22
Statistical models= £ 2

Machine Learning = 7|4 &&

Digital Twin =C|X|& E&l
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2. 0% ZIch (Fault Diagnosis)

HESH AMEEl= FHIQ F2 718 K45 CIXZ2 ML E M+ E5HE,
JefE REE HHEE A2 =2(Hel HAER QaAS(MZQ
eI 2l 2A)S =felstn BEYE + JAFLIC o2 =l 3
HE 2, AefxE2 dE J|E ZES 0|8ote] dE LEY(Deep

Neural Network)2| HHEefet 22, Co|E] 7|8t o|x RES HFstn
safed = JASFLCt ol2fet RES2, 7|A et & (Machine Learning)t
2 4o E4 a5 olF J7ls2 2810, 2 2ASHA MES
ANZ £ UASFLICL o2t HFHLIBO| S7|=t=H, HH &0
HIAESHH, 20| LIQE 2F HIO|HE2 MEYY = ASFLICL 0|=

Mot gerst Y MAP|Stm 22 Chst Hopo| M52 2ME 4
QUEE  BLCh O2fs EM2 o, MET gt £3
Eo

It2t0|E(Characteristic Parameter)S0| ¥ME|H, 0|2{$t HIO|E{ES2
olgs A Tt REZS s 71 JYSLICEH o2t RITHER2 At
IXEN 22| 52 & £ o[, o|2{st A% A H|O|EHE
0 ol FX|Hp HEASS HSEL|CL,

? —
o | e e YT { R

.
Fault Tree | [ [ —
- et ::b::(ﬁ: 5-1 :ﬁ:'—..........., -.&EE ==
-

{1111
0000000

Diagram based concept model Logic model FMECA

Graph database | '

=== - ==

= —  Diesel Engine  AndysisFlow 1
= \I'I' 2 3.y - ° A - :

| ! 1

w2 .2

Retrieva  Analysis Predication

Chart 9 : Al ZITE A|AHI (Al Fault Diagnosis Inference System)

Diagram Based concept Model = Ct0[0{ 13 7|k 2444} =
Logic Model==2| =&

Graph Database = 22| I §|O|E{t|0] A

Diesel Engine =C|& 2%

Fault Tree=At:l 2t Ol A S

FMECA=FMECA

Analysis Flow =S & 24

Retrieval = Z4 M

Analysis = 24

Prediction = 0| %

(1) MATRIX
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3.2R 0=

IHEEIAE= ALE QIEUIQ| QITEIE 0| 8510 @F EAM 3l o|F A|AHIS
“71I5P-T'_Xf SrLICH Of2{3t A|ARI2 NI7HX| Xt 2 FEE|0] Q&L

KEHW X2 MA| ZHIE AHESHH, H|0|E #Fut Chst HH| B2EQ
o RS J|8te = FH| 45 XoIE 0| Fst= 0| RRZCZ
T O] E{USLICH F HI *f JS +XEl Ho|Ee] MESt&(Deep
Learning) ZES °M*|5’4 U0 HME EHESS YEFe=
CEAULICEH MW ktl2 24t 2 2t ZotE of|Esh= THAILICE
ol FHXQl dlolE =2t (Labeling)tt EFEE A|ZEfsto], EX
OOIHE E&& 2Fe HIZANI|= 4H3B5et5(Deep Learning)2
o|ggtL|Ct,

tzg;;:j y ”,““; I .”;;élng
-EIEEI- T

_...._ll‘ )
= D
ENE3S u::"..,"ﬂw

Chart 10: TA| ¥z T2 HEQ| $ixj| AI2E|D U= D% oS A|AH
| M3t T2 M|A MM (Generating Process Optimization)

=
kot

= Z2YCHS HMSEYLICE ofefle] =E=
A0 HEAZ = U= RV HE ASX[S2| oA,

-ofefle i 2R0lE 8820 of2f £ defel xiolE Liets
R4S At A

-HiE ER0|s 882 2|Hat Ho] AJAH:

HE o= 2RSS JHESH| 23, CIOolE et M2 XAl 2ot ER0[5
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829 MAEES HF OUX] 2282l Mo AA-RCZ TS 7t
oIAL_||_'_|-

-2 L20/E 88 TS K|0] AIAH:

OMEF A =AM ME CHE A HHelo 2N sdet 45 X7 8
ZUE HOJLA, H D U205 B8E2 MO 8 22| A|AHIS F2|E
$I"*S‘&(Fleeto mization)E 7o = JASLICL
-HAE LR0[52 YLUSHY| 2ot XIS oA 2H =Xt A[AH:
205 ot A|AEION CH Tz 2 oK S5 &K E 2=
AHBSHH, 21t 8l 7= M2 oS =M HAEE WA ZHO| 2t
(@]

CIXIE E2I7|=(Digital Twin Technology)2 M4t &|0f, X[ 3}El 2| At
2, 43 Tk AS of| =210 (Emulation) 5! A A A2t}
2t of20|E AAF ZXo| Ao Gl & &L= X|MSISH=0| AIRE! &

i B — B |
Qi

Distributed Perception and  Intelligent Optimization Collaborative Optimization ~ Optimizing
Detection Integrated Control for Control of Process Production Anomaly
Distributed System Aluminum Electrolytic Cell  Conditions of Electrolytic Planning and Detection Digital Twin
Parameters Production Cell Series Schedullng
et ; Production . N
Distributed intelligent
intelli —— Coll_ab_cra_twe intelligent Safety Virtual
intelligent optimization optimization =g L !
. sensing control e optimizing monitonng production
] iz )
i
o APl J

B
Layer

Interface
y = =

Industrial Big
Data platform
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x5 A (@) IT
458l=9 Z2ACHe| OHEZIA 2.0 EEiE

ANXMOZ WHeto w2t AFRSQ A5 o SO{EL|CH KA
2 FXAZ|a, Ao Xt &2t £EE =0|H
TIE ZAULICE SA0, RHAF =2Ho] JHM 2 2H9|
M ot JHMAIZ ARULICE 0]Z10] P2P(Person to Person) &0
o2 Aol LHXHSE Ol & SHLMULICEH T2{Lf JHQI™EELE JHel A&
2 Q3 MEE2 U THA pEZ o|2Sm QHNStn
ZHLISHA| <hito] E|7] o2, 7HQ!l 28 AICH7t Zefsts WS HEA|
2ILICH 28Helo] Y SIHXIZE £Xfst=st MEQ] EXl= ALZHX[X|
A4S ZQULICEH DHE=IA 2.02 0|2{t 7Hel 289 otAMI EXNHES
HAHSH7| lol =g HJULICE

IHE=2IAE BAMSHE KMZEA o (Storage Solution)2 0|&3t0q, 2t

2 | &St S SHE St JUSL|CE
olg{et A2 ZLRot AH|Xl H|O|ES] QNS XRMOZ SHH, H|0|E
£AZ HX|e 271 JELICH £ Of2{sh 2HAl2 JHH MESZ0f Cist

{2 Mol chet siEE & A-LICt

2) X5 28X LS AAH

oo

M2 ZEQJE A@E HE BN B EXEX U2 E
7|1&(Unsupervised Learning Techniques)E2 X2
HE2O2L Il 3l SAT|HE2 MBS EHo= R IYL|C

3) Alefd Atg 22|

olz{st e|LHZ 0|EctH ZA2MO| Azt = 2IEH AlZto| X222
ol E7L}, tiE 7|20 MX[H|(Installation Payments)E X|=2&
LQ 7t QIELICH X122 2-H|21(0On-Chain) X538 Al2fat otxsh A ok
22| A AR oo SAHI7t 2 ARJLICEH AN AAZ=AHIY XEZHS
Xsd Aol oo gtelEl LHE0] XMEEo H<F Haf 2lgt ¢l&dat
HOtEH|S0| I3AH E2 =4 ELIct
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Detection Segmentation Qualitative Diagnosis

Proc SPIE Int Soc Opt Eng. 2017, 10134: 1013409, Med Image Anal. 2017 Aug; 40: 172-183. Journzl of Healthcare Engineering
Volume 2017
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