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RRSMFEE HHER) " 105 G AR BB BTN B NE B 7 2 | -TEEf=
THERETHEAOWE » IR - 10549 H 12 HE 9 H 30 H » =71 ; B{EHE
IR ] TR R H B i i T

[a]== T 2 K2 ({#2E : Rheinisch-Westfalische Technische Hochschule Aachen( RWTH
Aachen ) » BigE © RWTH Aachen University ) » F SR KAVEE T A — > ZEBUN
HREXLHIRE  EREEEFN =R - SR TR Y — » [FlHF
BT EIARE ~ BHABERT - DU U RIRATE (Fraunhofen) i 5E Fir frisF & ERA{A « Bl
TIEREEER e T B R R e TARHZE T (WZL) A& 10y T B4 A TR
HIR TR RTHE PRI RIAHT ©

FIRFNE - E R TR AT (IPT) B 38 BLUE 28 2B LE R T 58 RIRIIER -8B WL
e i 2 P (ILT) & 7 35 59 /Y 38 f2 70 25 5 B A SR ki EE S it Je f i 2 — - KEX
Knowledge Exchange(X15% 3 )AG j& —ZH B EATR T 5 L ERT . KEX E&RIR
FIE -4 FERL ST AT (Fraunhofer- IPT)RE IR A 5] - DFA &L T2 AL = TR
22 Melaten fZ[E SRR EZAVAERC - R L E 2 B2 B L EE - WHoeiisss)il 2 i
HE V) O 8 > B FEFR O A 2 [ AU ] 2 o - ‘B B ZE P (FIR )~ 3D AI[EfH L (ACAM)
INC ZHHH LSRR » 29 BRI B E FH SRR A1 - HIPe= 38 K52 ~ Fraunhofer-ILT
Fraunhofer-IPT SEHEE R T HY /A ] EERS -

K& T 4.0 Bfw - (2) T2 4.0 &35 -EHEBLRTERL - (3) 12 4.0 JEM
Qi ~ (4) TEILAE ~ BB T 4.0 - (5)CPS BT 2E 4.0 ~ (6) H AIETEE 3% 4.0 FEH
B KERIAAIIHE 0T


https://zh.wikipedia.org/wiki/%E5%BE%B7%E8%AF%AD
https://zh.wikipedia.org/wiki/%E8%8B%B1%E8%AF%AD
https://zh.wikipedia.org/wiki/%E5%BE%B7%E5%9C%8B
https://zh.wikipedia.org/wiki/%E6%AC%A7%E6%B4%B2
https://zh.wikipedia.org/wiki/%E5%BC%97%E5%8A%B3%E6%81%A9%E9%9C%8D%E5%A4%AB%E5%8D%8F%E4%BC%9A
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TEEE TR RE] > B 2012 FEPEETR I T 5% 4.0 MUK T 265 ) Z 2 - EZ R
B - 1P TR IR EN T 5% 4.0 S B RO HVER T AL 2 — - KRSMAEH
B 105 FEEAR ER TR B NE I E T B F TERETE 40
R TIRA T BHEEI T2 4.0 ZHEZHAMHE - TRk - 73% * RS - PR AR 105 9 H
12HZE9 H 30 H > =3 > BENTERIESE N F TR R I ST -

—BE

A ERERNE —FTR - RN TERE R H I ESREET - a5
Pa] = T2 R e T B S AR e TAZIHZERT (WZL) ~ RIRFIE -4 R et 5o
(IPT) ~ FRERAIER-BE SRl 72T (ILT) ~ KEX Knowledge Exchange(KIEAT/) A ] ~ Bl
LIRS Melaten 5[ DFA JRai TR ~ EIATEAT (FIR) ~ 3D FIEIHL(ACAM) -
INC #£HH L EE B  EAMNIS B 4 R0 5] (Helmut Beyers GmbH, Opel in Russelsheim,
Brehmer GmbH & Co. KG, picavi GmbH) » PAR 015 10 fEmfn = i Al it a -

Program schedule

Program schedule
Day (Host) > Monday (KEX) Tuesday (KEX) Wednesday (KEX) Thursday (KEX) Friday (KEX)
Location INC Room, Campus-Boulevard 55 INC Room INC Room INC Room INC Room
& 09:00 - 10:30 FeEli i fEhin [ Eae Introduction inte smart production . Case:
i Introduct method Case: 5
E Welcoming & Industry| Designing a smart Layout of a technological smart
1 1100 - 1230 4.0 - facing the smart future Successful pattems of Successful pattems of production concept product & production concept
x smart products & services smart production
@
o
= 20 - Understanding the job Industry 4.0 Demonstrators Smart functions & .
(R0 = T to be done method Case: at Demo-Factory DFA technologies to implement Agile Development
T Designing a smérl product Industry 4.0 Demonstrators Industry_4.l) solutions (smart ifo,
15:30 - 17:00 Getting to know the EEED at Fraunhofer IPT IS, R BESNE || o oot s et
practical case e-quad & networks)
Dinner & City Tour
Tuesday Wednesday q
Day (Host) = Monday (FIR) (Academy, Opel (B, e B Thursday (WZL) Friday (KEX, Academy)
Location [CWD Room, Campus-Boulevard 61 Company Visit Company Visit CWD Room CWD Reom
3 . . o Introduction of
= 05:00 - 10:30 Ovenview of Business Applications 930 Cyber-Physical-Systems Future of flexible, collaborative
o Company visit: Production — Enabling T gy
= _ ERP/MES (Project Management, Helmut Beyers Gmbh, T P e P T e Additive Manufacturing
x R0 = (0 Future Developments, Labtour) Manchengladbach Company visit: i
o
= 13:30 - 15:00 Learning game: Cyber-physical
2 15:30 ) production control
SAP Case / Beer Game Comrg?ny \;i:“: Opel, Interactive case: Smart Analytics RWTH Campus tour
15:30 - 17:00 tsseisheim of production control with WoPS
Day (Host) > Monday (IPT, Oculavis) Tuesday (KEX) Wednesday (IPT, WZL) I Thursday (IPT, WZL) Friday (KEX)
Location Fraunhofer ILT, Steinbachsir.15 Fraunhofer ILT Pullman Aachen Quellenhof, Monheimsallee 52, 52062 Aachen Fraunhofer ILT
]
&
y Use of smart glasses in logistics,
E =102 quality assurance & maintenance | Successful patterns of new U=
1 .
= Considerations on the business models
= (IHID = 0 use of smari glasses 10™ Aachen T and © Exam & Feedback
£ S Hands-on training Case: Generate and apply smart “Smart Innovation: Speed requires Lightness” Closing luneh &
) with smart glasses business model patterns Certificate ceremony
§ Methods for a Industry 4.0 business
15:30 - 17:00 g a
smart wearable potential check transformation approach
Course content Excursions & Social &
(Theory & practice) Networking Cultural Program

[ — ~ TR TSRS T 56 4.0 HFERRIESR



= LEREE

DU 53 T3 4.0 s~ (T3 4.0 478 SRS TRING- () T3 40 EFI
(DTHETAL - EHEELTHE A0 - (CPS BT 4.0 ~ (6) HATERSEI T 4.0 EFIEE > A¢
SBALHFBLE -

(1) T3 4.0 BEzm

T 40 FREFEURTHEFd o BT =R T o R T IR A58
B FL  AJEBIE R E G AE TEU AN TT » SRS — K 5 R IHEE
i DLEE STV R E ] Ry (AR TR B E BRIV E B R RE A R & - TR
SRR - ARG Sy Taylorism @ B —TEARCRAVAEZETTZE » B—(EEE - 1F
FS B R EES A ST 43T ~ BEBEAY/ N, « B =R T dp e R BB A 20
TEARINRERE » (HEIEEERS - B - BRI  NEREFEHEE)
{BEEE » KiBHE A4 AERAE -

MR =X LR S - SR TCERagtE T3 4.0 - HAEMEFFZA[E
R B gy AR A T 22 B4R (Industrial Internet) ~ 77 748 (Internet of Things) ~ &
A T Wz(Factories of the Future) ~ FE B 549 E 2475 (Cyber-Physical Systems) ~ £ ZEAR 75 (Smart
Service) ~ EFERHELE (Smart Production) ~ & E:b i (Smart City) ~ FHEZE fh(Smart Product)
BEERE(Smart Home) ~ 25 TM(Smart Factory) ~ REHE (Big Data).. %% - FEIREIZ S
EHY “The Term Industry 4.0 stands for the fourth industrial revolution. Best understood as a new
level of organization and control over the entire value chain of the life cycle of products, it 1s
geared towards increasingly individualized customer requirements. (+-+) The basis for the fourth
industrial revolution is the availability of all relevant information in real time by connecting all
instances involved in the value chain. The ability to derive the optimal value-added flow at any
time from the data 1s also vital. The connection of people, things and systems creates dynamic,
self-organizing, real-time optimized value-added connections within and across companies.”

T3 4.0 RREESFIEFE e N B R E EEPrEET N —EERX
I AN T R - EEEE YRR K - T 4.0 AR EFMEE#E A =S &R
ZLRE RN AYEES - TR TP By B et USRS T E E R B e (b HYRE T iR
BHE ARV KRG BNVERER - DEREATARTISMNTEIRERY « BIT4E8k
Y ~ BB e R LAY (E R4S -

21 R AEINE » H2REIREE 13 4.0 1Y Bl LI MEevEs - Kbk
SEAETHIRSE « DURE T 2EMN S » @A EHANET B RN R I HE AR MERE - (1A
RS~ MNZRRE - HE - INBIEGETSE 0 T 13E 4.0 RN SIS EIVEALE - 488 IE
FARYRIET » P E FAL ~ TR BB B HEAEE - iEsn a2 RiEss
S5 BRSO TIEIES L (DAELUETRZ B AR RITLTY 1900 > /& 13,500 fRHHFHET A2 = S
UBER £lT77~ 2009 4 - A 14,000 #§EE - (2)Hilton £IT7FY 1919 4 > 1F 88 EY ~ A& 610,000
I FE B 5 airbnb AIIZFY 2009 4F - 7E 192 B ~ & 650,000 HFHFHE o

2



()T 4.0 478 - BB R i Bh

ol R T T3E 4.0 458 0 BB T AEEENREEIEESRM - HEjpEkE £ E
TTEIRCREVIR A - BRME - ERERE T — s b= . AEERE
(Smart Solution) ~ ZFEEAR 75 (Smart Service) ~ %5 EE 7 i (Smart Product) ~ F5 22 El 7 (Smart
Innovation) ~ £ E:4gE&(Smart Network) ~ BrEHI3E(Smart Manufacturing) ~ FEE 4 7 (Smart
Production) S5 & YK © 1 RyzEpk b RUREHE AT (bR 2= TEREIF YRR FHEVA 25
(Sensor) ~ &% (Network) ~ #ifE (Data) ~ AR S T HEIHMD - [MEE 1% AT 2R R iln ISR H
[E 125 2475 (Sensor System) ~ £ 25 2.4t (Actuator Systems) ~ £ #48(Connectivity) ~ A& Z
2 (Security) ~ ZEi#(Cloud) ~ 7317 (Analytics) ~ 58 =i (Semantics) ~ BHE B (Data Management)
Pk AERE M A (Collaborative Robotics) ~ ## 5% {E 45 B (Gamification) ~ &MY H I E B EE
(Augmented & Virtual Reality)Zf -

Security Semantics
. Data
Connectivity Management
Collaborative
Actor Network Data Robotics
Systems
Gamification
Sensor Smart Smart
Systems Augmented
Sensor Innovation Network HMI & Virtual
Reality
Smart Smart o -
Solution New Digital Production

Value

Growth & Revenue Productivity & Efficiency

B T404%E
(3) T2 4.0 JFEFH 4E1,

3.1 Innovation patterns - smart products BIFE=L - FBEEE

Z5H(Transparency) * HLff BURIERSE /25 5= (Perceive environment/ context) ~ fHES MR
(Access external data) ~ & 47 H P (Distinguish users ) ~ fHEUH FIRRE(Access user
status) ~ HEMHLIREE(S B (Provide state information) ~ #74# F = (Authorize users) °

FEHI(Prediction) * E1LFE BB FEELEHAY (Compare model with reality) ~ 3835 (Analyze
data) ~ {2 E.(Predict information) ~ #3584 ME(Extrapolate trend) ~ 34k A1[fE = (Identify
patterns) ~ 45 &8 (Combine data) ~ FEHI4E{E (Predict maintenance) ©

H4E(Connection) : L FEFR AL/ EI(3EC1)(Provide interfaces) ~ B4 2475/ ASE & (Integrate
with systems/persons/ platforms) ~ A2 #AE#E (Exchange data) °



EfifE(Action) : BLFEELIREE/F S (15H) G B (Interact with environment/ context) ~ ¢ #
4 B (Interact with devices) ~ 28 #1252 (Notify environment) ~ ¥4 58 £ &= (5
1) (Augment context) e

3.2 Innovation patterns - smart production BIFfH= - FrEEdliE

0

1#&BH(Transparency) : £3#5(Condition monitoring) ~ FESE(H FH # (Identification of user)
o1 W BUFE AR B8 / #E FEE (Identify process state/ progress) ~ EVHIERIE  (Perceive
environment) ~ & B — 2014 & 51 (Access  consistent information) ~ & JR £ #1L
(Localization of resources) ©

FEHI(Prediction) : BIFETEIIBIALIRGE ~ frf ~ L E ~ FTFRE R ~ A —EF S (conflict)
ShEL R - BIRRRSIE - EmamBEE IR EAEEH - o PHE A (dentify
patterns) °

145 (Connection) : EFEFR AL/ EI(3EC)(Provide interfaces) ~ B4 247/ ASEE (Integrate
with systems/persons/ platforms) ~ %4 525 455 (Integrate heterogeneous devices)
FEHYMBE R B RSB R AVER} -

Bh{E(Action) * BIFEELFE 80T H BhEE A (Automated adoption of process parameters) ~ Ei
IR/ = (5 E) & #)(Interact with environment/ context) ~ E¥E{E A & [E] G &)
(Interact with operator) ~ B35 (#H] & #(Interact with devices) ~ R FI1ER L (Notify
environment) ~ FFE 38 3 /ES R AY 5 B8 5 (Automated change of distribution channel/
route) ~ ZTHX T/E(Distribute tasks) ~ ELEE{E A ERYE1E(Cooperate with Operator) °

3.3 Innovation patterns - smart solutions and technologies EBIFfFET, - FERFRIE BRI fiT

BRI BARL it o] DAGE B T AR ERE BRI S A - A ELIEEN, - ST/
ERVEE - BRI - fEEi M - TERRHIEs M A S (E A - ELRTT R R A AR S
M BHOALE/JTE ~ AR - IEEE ~ B - PORHEE -~ SREEEE  ORE - Y
i - B - AYFE - RAEL - B0% - MESEZ 2N T AR ENLERS -

1 EEGE BT S (8 ) > FEPRTTE A P LL 28 sl ) 7s A4S B P L A5 BN
B EFEFRIAVHEE - #EE - HikE - G - ERES  HRBERMSCH%E
TLHVREEAEE > FIAIFE I ER B SIs L » ToR R g A 5 % 0] DLZE R [B] 2478018 7R 1Y
RS2 E SRS R K -

FER MG R S A - B P (everything is connected) ~ ERHEH & Z 1 - i
BV ~ GRS ~ MRS - R BRI Z BT A FER R AR R EERRY - 5B
iy 5G 2815 - 5G (5th generation mobile networksorSth generation wireless systems) & e LT
BOK ¢ DUEPETIR Bits (Mbps) #dR Em = =05 LR E A ~ DU —TJK Bits
(Gbps) Y EHE (Flim 5 [F I ER LA TE R — RV AIET 2 N B ~ SRS A 38 832 DL
FIR SR R R as 448V EL S ~ AHERCRIEE L 4G #EE R - BERLIE 46
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= NERESECE ~ f30h LTE BE KRS LR -

EERVEHEE A - BEREENL B HIES  FlEYl 2% - KEHEH
I ~ FEIHIFTE I RERE ~ EENE - MIEA R » 8o E P — s L e
Bt o ERME BRI 24 i R K BE 73 HT(Big data analytics) ~ R A&
SQL(NoSQL) ~ ZEiwatEL(Cloud computing) ~ JEE B RHITF{F(Hybrid database storage) ~ FeJE
BERMEEE(Open source RDBMS)Z o

BRI E[EE A - TrlEE 13 4.0 BREEN I I8 B KBS (Big data) ©
WE =R EGEE8ER - (FRESN > EE 8 I 7 Descriptive
analytics)”  FERJFFHISEA TSR » [LAE o2 A 2% (Generating data) s 7£58 —E8i "2
B 73 A (Diagnostic analytics)” » FET{SHAI By TIEZE4E TS (5 - HERE R B HIZYRE (Detecting
patterns) ; fE55 =E0R “FORISIHT (Predictive analytics)” -+ AJDUBKIFE(TTEEEE T A ]
RESE LA LA Ryt 5B PO (Increasing forecastability) s SEPHERE 2 T2 4.0
TH—ER 0 fE B “BR 50T (Prescriptive analytics)” > A DAEIEAN B4 0 1
T RyBg 587 % (Improving decision making) » fEIE 1% - [FREE B ELER -

TEAEBh M S (1 ) - AHRE ZE 2 S5 R Ry plh » (E R Ry 2 b R B Rl (A ATy
FE BRI HEE » IS E04E TORERNY ~ BRERNY - JIERRY ~ HRBAY ~ A E@E T E o BT
Hilti B R E A >  HRiZ eiEaet - EREE 1E:§§ﬂ$)?§2 » ARIRRINDAE AAE
HEAL - B L WA B AEE S E - DRSS NS » BRI S5

T EERER (prototype) M E *%EUMF%EEEF%% EZ T IAREE - 0 DLE

B/ NREME - Al TESEENE - Heas N Eikes A\ e AL
It R B EAEAEH LI TRV - BEE TIFHEY - BEE N BT &) -
B ETEAEE— TFERE R THA RS E TF - A TAEFRERENEEE K
SRANDUE AL Z 88 N 24 AE@T&%AAT’EZE[?%?*? =y iz TR
W& ~ AR TIEREIRY ~ ARIBES T A E 2 TF ~ G BB FE) - Bnisis
RIE A TAESE -

Prescriptive
Analytics

Predictive
Analytics

Descriptive
Analytics

Diagnostic
Analyt/cs

Improving
forecastablllty dec:s:on making

4 A
“What is “Why is it “What is likely “How can | make
happening? happening?” to happen?” it happen?”

Detecting
patterns

Generating
data

Increasing

= T340 BRI E R BT



HITHEIE - BHETHE 40

DAITZETAE - EHAVEIEKE T3 4.0 MEVUATR > T B gL - TRAZE
Z P ERTAEYIREE TR © A APS (Advanced Planning and Scheduling) * SRM (Supplier
Relationship Management) ~ BI (Business Intelligent) ~ CRM (Customer Relationship
Management) © APS /25 /2 B][H i SE AR AR B BHER] > 45 G i LORIS B Ak B =0UER] -
JNA] DA e SRR R I PR A EL A Bt (Z TR B TR SN A - 7] UE ERP 4 HYHE 7T - SRM
T (B BR Ay SRS =UAR BB G tp (e ] DUE Ry (L PR SRR AS - 2 —(E B fE
R ELRER B E E - BI/F Ry 4H SR AR SELPZE Ry AL - mT DU R Ry RHRH B R Y S8
e ~ THPG © CRM {F R % Fimty R BLEFIES - E Ry P oo i laid - Bagfk
BFERHE - NB -~ ERERE - REE(EEENTEEH -

e BE - S ST A EINERT S - Y BL &SR E5E 7 PDM (Product Data
Management) ~ ERP (Enterprise Resource Planning) ~ DMS (Document Management System) *
CAD (Computer Aided Design) ~ CAQ (Computer Aided Quality) ~ PDA (Production Data
Acquisition) - PDM /& 2 an {85 F8iE - AHRARVEE (Lo - BiEsEE - st RS &
RHVER 2347 - ERP A EIFTE &R EsHVE R /E A E A HE RS - BUREE -
INAIE Ros TERRREE ~ 3465 - BRI - BT ~ GaTAYV IR A% - DMS @A m X EH 24
BIAEME ~ B - G4~ e-mail FAVEE - #=BIFRTE - CAD Bl CAQ /E&ikat LIZaTEL
oo’ LARHIFT AT BV LAE - I ERE AN B BB AAER - R FEREH - MES
ERUEPIT R - AAEEDHME - sTEAUAEBEEY - L ER R EEd] - 3B -~ AN
RO - BT RS EMERBENIIESE - PDA EEEERHEN - F2AME B A kR £
el 2 A SR SRHESEEIEECHIES ~ RFID &5 -~ WA - (RISEEEES -

Advanced Planning and Scheduling
elligence
ide

lanul
Produs

Product-Data-Management
SRM Supplier Relationship Management

Bl T3 4.0 2 TETE - BHER:



(5)CPS EA T3 4.0

CPS(Cyber-Physical System)4dFE #S 24 Sl E iR A4t e — (45 & B E R H
LR BRI Zs M1 E @ as S B RV EE G IR 248 - CPS & R Rlo FBeE R AR ERE
[E] ~ ZZRFEJTIHAVIER » CPS ZASMAVAEFLE A ~ 1% - VIR a5 XA AR
BERE o AHGHIR AR RGN > —(E52EHT CPS #iakat i —(EE R BN A 84
BS o A R — (B AEERVESE o B (ERER PR S N rS IR BUHIAES

LR RIS NSEE CPS EFRA T - HHS (Physical) : HAAFRFAYEH AMH
RGN - R e AT A N THY RS - 4848 (Cyber) @ FIHETR ~ (3 -
SR 2 G THYBRHL S R LT - 445 EHE A4t ¢ (Cyber-Physical System ) : K E RS
EAELE B4 BER 7 (R PR TR A 4E S _E B AE G i 248 B E RS R 84 TR 1
HIRNEH - CPS B'E LB — ST RERITIE £ » IR - RS E R
AT » B HY T REIRNAL ~ 43 #T ~ #2808 ~ BR6E - TR0 ~ (BAL - EISERlr TR ET
B~ (2 ~ #228] (Computing ~ Communication ~ Control » 3C) EH&RL & BLZEEHIE »
L R SR - IR5T - RIS S M B E RS 2= R R A

CPS Ay figaaTEL e A rT AR 5C Vg8 £ R T 5 (B RAVAN S FIRE R
FHEE A1 (Connection )~ {2 B 324 )& ( Conversion )~ 4845 J& ( Cyber )~ 224412 ( Cognition ) »
FIFCE Y T/E (Configuration ) 788 BUAIEIVIZ O e T — (BB AGnRE 2L » (1585
(LA LSS D AR SRR - (SIS a5 i 2 It ] DU TIB B RIS - (5 B IZ e/ HIix
DB s IR R AZU DA (Machine-based Algorithms ) o SES—30 4 BB AES1E 3%
A AT AIRI A o B AR RE(L - HE4k/ 2l CPS A HiEmM - 773 -
R~ FIFAEEFERIAIAZ L EE P —(EREIRIES - R E T B AT
KIS ERIRIEAZIE - SRR £ 2 E 2 an B SR 288 73 M i 2 48 2D
I3RS HAERLIRES - $0E foh [F B BRYVASE - BLEB TR EIARE - Bz ig
ZE T 2SS TR L R B MRS EIEE S 550 S81% st im B TR
B -

CPS fE ST TENERA ERIE T Bl 24 iV —(EE#SE0 vl DUE S CPS 11
dgakmEd—E " ERGEA | (Cyber Twin) > SERGETRA BT ER - ERELEDN
B 7 i T 48 22 RN BV 01 BEA BN B SR R N R E 2 B (SR G RES T
5 LB S B AR RS o (RIS R R SR e R A T8 A b BB b N RES T E RS
RIPAT R iE THEE » (M B BYIE 24 H &M (self-aware ) > B EEEEM: (self-compare ) »
FIEERM: (self-configure ) » A& EIR AN RERLIE 2047 -

DUEEERES - T2 4.0 2 digital shadow($NI#R1) ~ B HREFTEE model(f5HY) -
FEAAITE S data(BR) ~ BUHERE 2 sensor(JEUHIES) » 1MfF CPS &5 & BIRF &R S - (R DU
BRERE - B LR REER RS 2 TUEISE: - HEUER - FTKREdE T ~ KR
B VA BHRELEL ~ R HBIEDHIES) ~ BARE IR - FolrsgfE - EHREsRG: -
HIER ~ Boeg o RRIREITESS R T2 4.0 B WWHA ARG EBENEFER AR(EEE
%) » A AR R E B §7it% » SUEEEEA WS EER - DUEREZEE
U $RG IR » BEefZ LY TAE -



9. Data collection

& validation \

8. Initial test phase\

Migration path
to the Digital

7. Implementation—"" Shadow

Y%

6. Development
and defnition of
technologies

I

5. Check of
existing

1. Target
definition

2. Analysis data
requirements

~

3. Comparison data
requirements and
existing data

4. Selection of
technologies (e.g.
sensors)

technology

[l F EE R AR (Digital Shadow)

(6) B RUAEFERN L3 4.0 FERI B

ElNFREE TSR TSR 4.0 (Y —LLERES] - B (EHEEMEEEEERTRE -
EEAEE ~ BV - R AR BB SFEhiRR R R4S ~ WEREREE A
&~ AE LAEMEs A~ (B S RIS R EE R B H BB A4t ~ PR ETTENE
BAEAER E(ERGER  aEERDEM - (EREIEEHE SRR EREEH - 3D
WSS A B AL FER ~ EUJ3 ik i -

cultivation

= 3 "':""“ .

Expansion

Extraction

UND AB GEHT DIE POST!

akete und Briefe
Ziel gelangen?

Sense
Condition

»Flexible production real-time

planning & control« Network

9

imized Maintenance

\ N

Based on sensors in turbo machines of aircrafts more real-
time service can be provided.

Visualize
& Adopt

Analyze
& Predict

] 7 (c) 7B P A 7 A 5 - B AR R B2 1) ~ () S Ehie FE (L E
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W Optical sensor (Camera):
Identification of the sheet

(ERP-System)

(TR F 3
The sheet is directly drawn
on a pallet via rollers

Vontagelinie 0.GO Kart

—— Laser scanner:
% % Scans geometry of the

Dynamische Darstellung von :

> : steel sheet piece Visuelle Hervorhebur \
Rotary Encoder: + Montagersinenfolgen B ebieg
tor: Calculates the relative 25 S les Montagevorgangs \
Controller: fokie.of thastasl s bendtigtem Material
Merges data from the sensors Lo (o oovne 4 | * bsnotigtem Werkzeug Interaktive Visualisierung
w

scanner -

& 7\ ()fE & ZURCHISS £ A AR HENE AR

Remote Maintenance Automatic mobile QC support

—

Manual AR-supported Quality Control Machinery Control & Real-Time Information

BN OEFRECT R TR B AR L (B IR - WEERDIEM



-

[ N (S R T R SR AR R B

High geometrical freedom

Manipulation of material structure

':'o'o.o' o.-' :'o sa

Multi-material-application

Tool-free manufacturing

[ 7 () JEL ) 5% ER A 2 B 5

10



7~ fERETERES)

Executive
Certificate

Name
Organization
Title of Certificate

Date
Final Examination

Credit Points according to the
European Credit Transfer System (ECTS)

Level of Qualification according to the
European Qualification Framework (EQF)

Course Content

Certifted secarding to
the quailly standards of

AWTHAachen University
for scadamic sxacutiva
education

Dr. rer. oec. Helmut Dinger
Managing Director
RWTH International Academy gGmbH

CHEN
UNIVERSITY

Certificate-Registration-No.
AC001-22391-10102

Quang-Cherng Hsu
RWTH International Academy gGmbH
Education Programme ‘Industry 4.0’

12 to 30 September 2016

Successfully completed
1,9

Level 7 (Master)

The job to be done-method

Successful patterns of smart production and services
Additive manufacturing

Smart functions and technologies to implement
industry 4.0 solutions

Agile development

ERP/MES

Introduction of cyber-physical-systems

Smart production management

Future of flexible, collaborative production
Smart glasses

Successful patterns of new business models
Various case studies

Various excursions

Aachen, 30 September 2016
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