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Abstract

Since the industrial revolution in the 19th century, human society has utilized the
automation production to increase operating efficiency and to reduce the
manufacturing costs. For the last 10 years, the technology development of
information-communication technology (ICT) and Internet of Things (IoT) have
further revolutionized the industry as the cost of constructing an automation platform
is significant lower, the computing capability of machines improved, and the
affordable internet bandwidth increased. These development of IT technologies allow
a new wave of industry revolution — Industrie 4.0.

Implementation of Industrie 4.0 is an intricate process such that it requires high
level orchestration in company business strategies as well as inter-functional
collaborations among task holders. It requires Industrie 4.0-compatible automation
pipelines, automated manufacturing process, automated monitoring modules, and
capable computation technology that allow big data analysis and subsequent
manufacturing optimization. In this article, we will provide successful cases in
implementing Industrie 4.0. Additionally, we will provide our observations of the
German Industrie 4.0 at both government and industry levels. With such observations,
we wish to aspire the readers to arrive to the conclusion: Industrie 4.0 has to be a
value-driven implementation that aim to provide services with efficient and

innovative manufacturing.

Keywords : Industrie 4.0 ~ Smart Factory ~ Prognostic Health Management (PHM) ~

Business Model
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AP SEEBAR R P EE EAME Y WY A A 295 MMOT2016 #
AR EL L A1 $40p M2 AFFERFFE = AF 7 L0
Fraunhofer ~ TUM - Intel ~ Microsoft ~ Bavarian % (40 £ 1-4%751) > % 7 f31 ¥4.0
IR g ERG hgIATR o

FL4: AT 30 B

ALK A R

Fraunhofer »INDUSTRIE 4.0«: FRAUNHOFER-RESEARCH &
DEVELOPMENT IN THE ICT SECTOR AND BEYOND

Michael Fritz
Manager Corporate Business Development ICT - June 2016

TUM

Intel

Intel Deutschland GmbH
Am Campeon 10-12

85579 Neubiberg H *
s inte
+49 89 998853-29573

+49 152 0888 2276

sunil.sheriker@intel.com
www.intel.com
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ptd

B2-2 : 1 §24.05 L B F 4 kR : Roland Berger

1€ R £2006-# 87 fc# 1 "The High-Tech Strategy”sc i » i& i B 73 B s eh
Peni 30 FERBE P 1 £ TR BARRORTL 8 R Bt
WARBIR » = EADR T~ O £ R A6 B 02012 2 4L B A ¢ "The High-Tech
Strategy 2020 Action Plan”sc i » § i&— # % F 2006# shpc i ~ £ ~ 84Tg ¥t ~ ]
R & 0 RA0 L BT A k3H$)” (Future Projects) - # @ > 71 #4.0” (Industrie 4.0)
R 2 S A

201497 > R WfcH 7T T - B L s "The New High - Tech Strategy -
Innovations for Germany” » £ 7|7 = B 1 & % B chp & | iz gAkE A€

(Digital Economy and Society) ~ - & 57322 X 4 it J& (Sustainable Economy and

ST B kR ¢ 4G R0 o 2 0 F F 4e— Smart Policy
http://www.gtai.de/GTAl/Navigation/EN/Invest/Industries/Smarter-business/smart-solutions-changing-

world,t=the-hightech-strategy,did=575912.html
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Pl P F5AERrE R LMD L 53 (The New High-Tech
Strategy-Innovations for Germany) -

BATEL $4.0508 B Kok hle o AP EEARE S T R IR $£4.09

PR Beand PR REF P L3 o PR e T 7
® 4t Wi~ i (Digital Agenda for Germany)

Digital Agenda for Germany 3 4& & #.2010-F fx @ e i > o £ B B3 20 5 AT
R MIMBMWI L E > 7 g R EF FAREEE Gz 125 = B
Pk (D2 R pehplitic d QB AR FenBd el BREF LB
RSO ER ~ 12 Q)& F Tk E FMIRIESZ 2 o Digital
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SRS R PR R PR AP R T T £ R d AR
FTEAL IR RG] SR AR PR (D4~ S ks
(Embedded System) ~ (2)(simulation, information logistics and software
development for high performance computing) ~ (3) # - = # (human/machine

interaction) o pt ¢t > T BT T I EH L F Y pL BiEA S ﬁnjﬂ:z&tﬂ% TEpBE
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Problems, Computer Science and Automation Engineering (CSAE), 2011 IEEE International

Conference, Volume:4(507-512).
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Big Data Interactive Mobile
Man age Analysis Experience Application
(=3
E; Eﬁ Ig Apr;;llci’: :-Iion Int:;;:ﬂon SEOkybrid
Gnnnect WIFI Bluetooth LTE
.‘?I% Eﬁ@ Beacon Zigbee NFC
Device RFID QR Code Sensor
I %ﬂ}ﬁ vgz%;gzlse Reader Webcam
B 2-9: loT = & %4
2.3.1.2 3= B e e v

PR B R A RT A S LT MASHAT A BT AP B R e

BI2-10%7770 » BF RehE RATFEARG LR DL T A TP BRELL ik
I B RV E
@ & SUEPIEFER kS 2 fER F R4 (Radio-frequency Identification, RFID)
RFID i % & d g & % (Reader){ri% # (Tag) 1 fe = e % $L7¢ 4 W (Fenp 1B

AP EEFLEF AR E R RPN HRFID R4 F5d TR

B gLk A Tk B B TR RE e TR A L
Hrr g P i L RUMHIFHATREE A A A s K A A E &P A

A FAp MR R 0 BlAcR B IS+ - Wi ETC ~ £+ VISAWAVE - #

(o}

oo B )ﬁi AE TS )?55?‘ W EE.. E o AP B anpFE (X RFID s

R AR TR o AAER R R A R EF AR AT

TRMP &R (2005) fEERT I A =2 AE S o8 e

http://www.smartcard.tw/fhome/RFID_2.pdf
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RS LM ui’—)%éé*g LS LA R N T O u‘,’;?ﬂ*::%i °
@ = xR P4 2 (Wireless Sensor Network, WSN)

WSN 3 B > B8 & F W4 4p 5o % ~ 5 (UC Berkeley)sh— 38 77 7 3+
BT AR MEMS s B - AAE LA &Y <) 48
iR R E o FL s AT E A B(smartdust) - i d £ RPN 0 BE 4 - Tl
& S e § % (Wireless Data Collector) 2 2 5 #c . 5 gt il (Sensor) “7i
PR A T LR EFERBE LA B iy Bt B REE
By TR B E A gk R o @ A i 2 B el 2 VR LR Y | A e
R E ORI - AT R R RN E RPN A R
GANKRFTREE > FEOR S WERFFR CHLAEFDRY BB 5> ¢
HoRHERY AT RAT R ek g B B L ERN RIBRR R
MAgrd|E c AR BFHREOPF R EET RIS B R TIEEN LA
AR ERAERE Y 0 B8R TR B R R A R R R A

@ » ;¢ L (Embedded Intelligence)

N - FRGE EAMER ok 0 B A L4 PDA 25
PR BT R LA TR A P T S ER S R F SR

f O R R LD B RS TR 4 0 e 5 4 g B
WA R LR KR o d B RS S A b B R
BEERE S QESATIF RSN LB D Bk § Rl £
PRI 5 Ao FIor SPITDER A RL r I B AR RIRTOR T

1A ¥ g A48 7 ¢ (IEK: Industrial Economics and Knowledge

B2 g FLUEMAR P RS ZigBee ¥ E_f /.Y 1 AT i #r, Mon (2006).
http://ecaaser3.ecaa.ntu.edu.tw/weifang/WSN/WSN _ZigBee%20intro.pdf

Big R ARG 2 0 R o m AR RERET SR
http://ejournal.stpi.narl.org.tw/NSC_INDEX/Journal/EJ0001/9903/9903-02.pdf

Vppad @ gin 30 kB2 ATEE R T ABR 0 IECQAR ¥ & -
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Center) s ~ ML % By e BFEEFFBERY RIDEHRL - L ES
Bk E O R S MR DR ET O WA R PO TR AT
TRIM AP 2 B R GRN ksl 2T Y 0 e T ) 2-10 kg

Rl oo PR E R R ORF DB REPAER > ERFTHA

o

&

TERIM S > B TR T30 2R F R T LSRR

£ 117 15 % 45 B

J{E

= Middleware TiRFER/E®E | RESTful'MQTT:
?E SR B KHE#E SocketY.2063...
B
- veMiEH | meamm | @mmm | aEme | O0t0 LW
- e BRI = TE b
— igbee...
?a'f] BHAEE BENETIRE #wEEMAgE | RFID Bar-code:
B RUAIZS...

B 2-10 : 3~ 55 e B oE
FH &R 1K IEK > 2015/05

FIRTS L R RSB L R RE S

& 2003 # i B 4ot (7 73 e (Ubiquitous Network,UN) %= 3 3+
& 02010 # PILH G MATE R T 0 - - H S BN TR
B 32,

& 2008 # 5 2 FLLTT B IR IE IR SRR o

811 #71x IEK (Industrial Economics and Knowledge Center » 1EK)

http://ieknet.iek.org.tw/IEKTopics/2015/3-2.html

3241 51(2009) - B H 4 B e B SFAE 0 b A FARIRAET S o

http://www.libnet.sh.cn:82/gate/big5/www.istis.sh.cn/list/list.aspx?id=6398 -
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& ¢ RKTRY R REE PR EEATEE LR T HP e e
LS £ NI S AR TR R 1 = SRR S

® T E KIE = FpeT & (European Technology Platform on Smar Systems
Integration -EP0SS) #2008 & 7 (Internet of Things in 2020) #F £ ¢ & 473f
Bl AR HEDFET REFEFARA T BFRAE 2010 &2 % RFID 4R 5
&* > 2010-2015 & F %8 = 7% » 2015-2020 = $~ f8 & » LA E - 5 2020 £ 2
Q%%@ﬁiﬁ%“°$ﬂﬁﬁ€’??%%ﬁﬁ%ﬁﬁﬁiﬂﬁﬂﬁ%
Btk A2 BFmé FEF2 Fadhtas g P pRfsi- L
BE > cEPOSS #% I e P dr B e Ho AT g8 ~ A XL BB % 1 iFenE B
b T 33

% 2-3: 2020 & FR"E 5 e AT g £ 8L
7L kR EPoSS Internet-of-Things_in_2020
2010 & 2_=0 2010-2015 # 2015-2020 # 2020 # {8
Bt it etz Foie LE rAEN

EARER KA KSR RE P ETHER

o B B e it &
RFID % »2 '8 &Pz ¥4 RRIIEE FEIRGF:
iR 3 WEREE L EEEEL >
T TS IR RERT &%
UL o V- TR
L TR B ik

A¥TR RFID &5k~ BMEIEiFHE . AHNABR X F RIS

33 EPoSS (Internet of Things in 2020) (2008)
http://www.smart-systems-integration.org/public/documents/publications/Internet-of-Things_in_2020 _

EC-EP0oSS_Workshop_Report_2008_v3.pdf
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T R FEAE AGARHEL F B o £
" GREBE RRERT REES

=0 B A PR L RR IIRT A/ BH AR

BRIz E4RETREY A Eigs
(& frip ) - i 3% L
L~ LR RIFAFE S LI BH LR HFE
g SRPRE S Rt EF AR AP E o
EI FEEE ~F#> HE VAR E
WEAES KW~ FH TEEE =

2
#E R AR B g R pateg F ok FRIL
R Bb B A S 2 e 1 B o (2
JANE g R R RS AT
3B

2313 %o L fld ¥

O E LR RIEATS T R I ARG e h TAS LT PR
EREgr o mi v el £ 82 LA Efornn c MBS o psay 2F
b BT YRR R B 4 L B4R BRI hiE sy T L

&
R
B MRS o T KA A PR T 4 A SUB AR - T

~

G ECZARF R M EER & B2 AR 5 4 A BRI

EER %&q‘mgﬁll N ﬁ%?f%"‘?‘ 7?&}.]@?:{ o & i‘i}?g?g—_” hoo g B e

P T TR E LR RETRITR AR R B R
2-54



105 LE/EFEHITIE EPEEAERT BT EEN T 1551 & (53 IS A H) - MG RBERE
LA BF A LUE 2528 e Y 5 T A

w
Pyl

TRE G AME BB FARRIFELREF T 5 G

O RRB I FTEAT R A A B2 A FU T B i A T SRR

ié&%%iﬁ%’ﬁg%%l&ﬁiéﬁﬁﬁiw’&ﬁﬁg%@ﬁiﬁg
Flormpedirs ma A2 AR L7 RERPRDF N P REG AR DFEH

LR O MERHA ARG ORET R FRES N o F A AIKH
IEPE S TN - PR AR o

b ARtk HRHEEA T G ERPRE  cBELE S
PEend B A M ARV AGEREE . SH LN A& X F e
HRAKP] > TRECR DAY IRIE ¥ L EHKE PR 5 T
VLE B SRR E NIRRT R AT R X R fowr Johd &0 B K
PO nE B LA FE AT RN G L o HRHB EA T o

Ll 4 A4 A0S AT E L R F ¥ A0 R EER AT o JEd 4 B e o R

e bt

<,

FRRBFAEFS B ARTE I SR R W F A S S R - -

2.3.2 E £ F# Big Data

"i;ﬁa’ﬁlz”f;ﬁd 7 'i.

o
s

FEFRA T HMIITE kg gl 8 3
EHEHECARHTRFRAER  RFLEOLR ST RS HIO R
EORIIIGRVE: RIRC s EES R (T S I TSNS SN U S (S cE 3¢ - LD

T

POEA S D mAEELE A

oo T KBRLFREY BE G EE

FTRIMBAIMERE S ARG FE P APEEFTHEEY S -

REI AR LR85 7P IEK TR 2 EEFRA47F £ &
Wik & £ 0 TERI2020# B P15 E A AR E R TR TREEY B3 L FE
A¥pRAmsd mE L1 L2 - o 1P WikibonsFg g4 £2-3 5 3] 7 2017 & -

2-55



105 LE/EFEHITIE EPEEAERT BT EEN T 1551 & (53 IS A H) - MG RBERE
LA BF A LUE 2528 e Y 5 T A

PHER TR BRE T = A A u L EIRG AR SR EE T L
2013 & $]2017# > & 3245 &£ ¥ & 5 (Compound Annual Growth Rate; CAGR )
BBz Lotk L AT “NoSQL > 17 2 B ¥ pRix > H & K & 4 w5 46.34

% ~42.63% 1 22932% - B HEEFTHRAP AR A FOBERAFR TR

vERIE 0 R HA N AR TRART L LR % SR E R
= skl i
FROFELRIATR T o
122-41 FRFH B
L kR - Wikibon
2011 2012 2013 2014 2015 2016 2017 2013-2017
CAGR
Professional Service 280 442 6.15 10,10 13.50 16.00 17.20 2032%
Apps & Analytics 052 099 1.69 345 529 6.65 7.75 46.34%
Cloud 036 062 1.19 182 252 3.05 365 32.34%
NoSQL 0.07 0.13 0.29 050 0.80 1.00 1.20 4263%
msaL 062 0.88 1.31 1.75 225 245 270 1982%
M infrastructure Software 0.14 044 0.83 1.08 1.25 1.60 1.80 23.009
Storage 1.10 1.75 3.09 420 550 640 6.95 22.46%
M Networking 0.15 023 042 065 0.85 1.01 1.15 28.64%
W Compute 1.53 229 3.65 462 640 7.10 760 20.12%

BEEAR © Wikibon

"\

Sl ErERFHAIRN FLBET USRS ALK D F ARG

i@ﬁ%\ﬁ%\ﬁﬁ#?ﬂﬁﬁﬁﬁﬁﬁﬁﬁ°&%>E§?%¢ﬁﬁﬁﬁ’
EERAEFEIER F A BABIEHPRY e R0 55T
B RS NTRT A WE K AR E AT TR L e 5
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BT RREEEFHA

B
Big Data '_ \Fi—-il"’
0 Unstructured data
=
Designer
Databases

e

e Enterprise Systems
& tf‘ S

Web and Mobile Sites “; Somal Network

Fl2-11 : E £ {4 Big dataz 4

TR kR
https://www.itri.org.tw/chi/Content/Publications/contents.aspx?&Sitel D=1&MmmID=2000&MSid=70

7267552246742173

~
FRA1 BEFEREFPNERE R TR AN LFAR R £ FLF
YEORGFEEFTHEA LT AERDOFFFFZP G BFT 2 oG E R
RIS~ A e LA AR e enE R o

d 3 F§ TR E20158 B e RARFE 1 A Bt 4 F Ko e 2
FAPME LR AA A G A L KRB ER TR E BT B R

Ao AP ST EERE SRRy 2

1%

A ~BEFERY LA o flher X BR ?f—'@r;’»%fza:}ﬁ;}ﬁig*%,Wg

WP RGP AER L o
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BOLRBFEETHEGEL SR RL AR« (REBEHEY - PRI &
BB A Ep A e FARKE A LR PP A FARKL ] Ep A

BUE AP HAERT AP AR ARG TAFL S BB

PR ER PR EAERFRA LR E LR e BT TR

FAAAEPCRE S LA B EN BRI TR R B L 3 TE S

Alic 4 &332 2 B HEL TP IRE AT RGN A o FEF RR
HEDEZFTRAFIRIE R FR G R 5o b 2 F08% Y A EERAEAS G

oo FRAFHEL S pibrdr 4 o aF Ro b 2 #EFE2pIPETTH
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FECER A EFAEN  MUEFAEAEN G Ao Eh R g
i i nE T ik -

2.3.3 Xt L% PHM

EE IR A A B RN R TRl YL F U kR
EAfrir R g R W EF 2 @A - B RT L AN R
E b damta: 2P ERIPPFFQ RS S EH P RRBRARFE T UE 2T
RADRLERSFIINIERATFILE T AN G RFUEFE F L PR
23k R Ao 2 R G R TR Tl e o je - A AL
B 3§ {7 ¢ (Executive Management) = & @ Z # B AR ~ K F F AEMF

Flsirs
M 17 (Engineering) = & @ 43F 3 = & (TCO) -~ flaTHiFz L %

B p#E(Purchasing )= & :2~{¥ = & (acquisition costs )~ % ¢ % 4 (parts delivery)

% & 52 (paymentterms) %

m 2 Z (Production) * & : % i =42 (delivery schedules) - o) e
B & (Maintenance) > 6 @ A B ~ WA X HE
B IER IR g Rt AT R T o T A R PR S 7 WA R

WHE S E P [ A AETEETFE 2 FHMIE

® ZF AP (Returnon Net Assets) (RONA=[1 fifc & — = *]/ZF 2 )
BEpBRFNARERLRONAR » T & K muBE L ¥ nE REGTF

£ °%§r} TREFEEF AR PRERES R E T ADREE M EG LA

(‘associated carrying costs ) -

® X % A #8»x 5 (Overall Equipment Effectiveness )(OEE=+ * {4 ( Availability )
x»z % (Rate) x&F (Quality) )

E%”ﬁéﬁ%ﬂ;{%g’héiﬁ‘;,% \ﬁﬁ'—é{% r)ggg;_rJ(OEE)énug_r ;%‘
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d T AT h A > i 4 1R 2 OEE® - @ OEE @ ik 2 74 i ¢ # 4 5
{424 BB Fadl g g o

ARFEEE

—13HARC Advisory Group* I REBEML #MTE A BFENAESHE RN - NREHES
FELINT - REBKERTREEE®EH -

HEEEERRN FEENNES SH FRUReRENT CENCIHRRN FeEesnnREenReaame s

EFHWE - REMBIIZER BREe (MEME TOBE- ® (SEEREE) ZHREERS (LEE
o Feat) S7E) o

WHEE : ARC Advisory GroupaZ 2004 "EEERESEEEREEE . (Procsss Aulomation Mainkenancs costs survay, 2004)

225 Wapp itk AR g

74 %k ¢ ARC Advisory Group (2004) > @Az & BE X AD AR 2 o

23310 FEeniazk > 2

BEHA B CRET ALY D EAE S A REET R AT

[ ]
A
=R
W
-_
’g‘\
e
T,
X
Wa
=
&

o
"é’.
3
\_.
T
i
"
=3
23;
5
ot
i)
P
P

F & FB3p0p (predictive) 2 3g 12 (preventive) enfaziE = 2 > v 7 &
* | F £ 2 (reactive approach) erifa & 2 o FERIIE 3 ¢ ¢ ZIER L
Sk RN R 2 o
2332 ] A BB A Sk

R agaob e 200 mank f A B 2 WAt h g R pF LI
FHEIBR AP F o - RMARFRSHIE A 5 BT BT ANR  HFE
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FIFBEEREL o ARHRFERE T { B4 SRR 2 JRIFERRE ST

B4 AR FEMF (ROD):

BEf =R BMF #3 =BER

AR ¥

B]2-12 : s pR5& 4 bk Hp
T AR

http://literature.rockwellautomation.com/idc/groups/literature/documents/br/gmsg10-br001_-zc-p.pdf

2333 ppitad

MPER L e 28 B L AR PR AL F o
® RPBRIFINEFHAT T AHmE FERAF TGRS P 0 b4 3,000 T {
A B e =t oo

® Tim, g ibd RU%haEH R -

2.3.3.4 Flgttazk

® Whd AN (EHNRER) PP A F AN (R
o AT SRR SRR TR nti . éﬁ._ TALR hiE o
® FEHEGLROTR AT EESRERL EBBGE FHFES A

® T3im, g k3 A0% hAREF AR .

2.3.35 Fgiplfr
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@ HPELAIDBTHRE AR AARL LY T LI L L
L —Jé;’lg /\ RKAMRE AT PIAN -
O LEARFEMEL LD LFELRNR] -

® et A AIEY R E R THI R &L EAET A R
HenE R SR o
® Tib, gl g k3 15% g E A o
2k & i (Maintenance) ¥ s 48 4 (e chE B 1 (F3 P s H P chp
FRE I FELRE L B IRFW oRE 0T ek o wp K AR
WAEY ek R HRFEEFRFF AT LA BT FlaRFE L
AMELFEH FREYY 2SR E RS RUF TR A R A S0

T -t hp e
~ SRR F R R 2

® & ik (Reactive maintenance) @ 8 | & 4 st o kIR EHRRS

R VERERSET X

® i 7 4 i (Preventative maintenance) : ik gk # B id B ouE R PEAL(GE 5) 2
BEPNFREFERE AR N L RREIFRIL G RS E KRR A

E R B P N EELRA AT - AR REAE L whhe

® 3pp| 1 s (Predictive maintenance): 5B & & W & M 28IV i R R

A
e

[

MAEF 2T FRB S ART R F 4L &Rl DRI Hr § 4
BB B] AR K R PR AR o RO F R e s Bk o SRRk

FLEEPAES AR EW L XFT M LI IR gl o
& o R

KA FEPBRAAFREAET LY <« LR ke 2 Ha
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i ~ S @R M o] - F2 Wae X 585 SR DPFFE AR B g
AW AP E R PR R R BT ARR L B R 2 LT U
Ptk o TFRRAF -FHE -FEFTHEAT -BEFV FTARNERE
PORAERERT SR AR {4 R R E AL PR e
R R Y Y Tl R R S R R (AR Sa -
2016 # g e 1 KB F U - B pd AP B AT R B TR
=

PWEASELEMETF - LEREFP FopiRitaiil A9 A 8524d

E%*‘&Jﬁbﬁ. LN R

45@
E‘

R R S IOy R
BRALFRETRDOFERP S B OAPE R L RE R o 5] 4-SAPYE
Kaeser Kompressorenjis * ** z § B 454438 1% - ficdc &2 Rolls Royce i * % & ¢ &4
FlEF o S AT B L FERIaEs R R S 1 E T S R ATIE

SERIENT R VAN ZARAE B R L ABRR G DI RMLAE R R 2

2+ it Rolls Roycesni | # PRF% » 52016% F L& > g W Xy 2 7 BALER
BARVBOREFIY > AT REP hE AP ED > BEP RARDI kP FETE
BORARA R A o 2 ars | S v iRt BF R TR B ST E 1
ELE R ROY ETERATAB AR ¢ ARFFL P £ FERBINE BT
SIFRFEI ERDIIFETE B0 20]30) Bﬁ%‘uﬁi;‘i—&a» Lo L R
T BAAR o S E A RTR AT Sk T EINAL6E B A E R 2 ko o0 P h AT
Wﬂﬁiﬁﬁiﬂéﬁ%ﬂﬁ’&%rﬁﬁ%ﬁﬁﬁ%mﬁd'§Nw¢%¢
1 FA0E S FEF 2 - Mo FAFL AL A EPIIEF - 22k b o 4
45% o T e H 2% ~ H B FA3%ERFH L o BT BEERD F o F AR Ao
Z‘F‘/’T‘—'"ﬁﬁ&%]?’}s AL ? A - A em R P 301 £ gt ’,i*frlg Bk oo g A
FRATRATA S T EIVEAE A A BRI k< 2 A A Rl g

3

3 4L %R ¢ http://ck101.com/thread-3557286-1-1.html
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EE o rFREIPERET > EIRA ﬁﬁfag.?u Pl 2oy od ¥
PrRETAB A AR SR o BAFHE L BRI E R
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NP HES AU B HF MY EL N 5 4 FE65%LE BRI
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¥ LA W PR F P A E rk‘ﬂ"’é‘g‘ BiLF op e B RERAG AR5
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oA EIFEGI AR | BBRTR  MESUSTE R L (T R B
FABD T AR AR AR R ERREE P LD L2 BB R
RIS MR RPN T R R R R Ak
AL BB &P BoE AR 4 o

90+# (“mbp > FETRATFER 2 Lo BH LI FhH R BRI L
R s SEES SR S E A NS R TR L
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PHM (Prognostic Health Management) = DDP

X

Detect : Predict
Diagnose
4 Nomal Operation =
4 Result 1 Remaining
4 Warning Useful Life
4 Result 2

®]2-13 : PHM % >+ DDP

R kR - http://www.lgi.ecp.fr/~li/materials/lecture_USTB.pdf

24 % el %

ﬁﬁj ¢1#40ﬁ77)§'&¥;f ﬂ\lﬂip.,_ylj ’(—T_ifgvl:':

o
F_k

BRI Bfr il Bk B = 5 A Fivenad 4 o7 Lo
® FHIE iy FH & E e T % chg 2 (Content &

Context) » # = A FHFECATERY 2o a4 » BE-FEFI1E

® 2UTVEESNTHET L HEI b E BRI EfoA I F R s i
A 3 BT ha R T RR

O SEFHANAL T RL ABAET PR LFE S TEL LK R FE A
f;i?i'}":p:ﬁiﬁi‘ "E'f Fﬁgéﬁlf Bt I? L_FF%E
0 JEFEFMIFFFTRAGFAFEC LB RAXFEFpFRZEfop b R

iy 4 o
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® A A JANEP LR FRES NP EEBWIERDL AHRE

BB HER OIS

1 ¥4.0eh5p 4 2 - LA Sl EAIFT Ha A Sl B4 TET R
Lg% 7 Leng 5 e (F5 F B § 5 TR AT T 1Y @ it
PEAL kAR R DGR R B O Rehgk v o £40m R
S8 B REL S GRUIAME L E AT LG R A e AR FH T 4§ feni
TS B R LA PRA S B L SRS I 4 A a8
1 HA0PF SR Easie - A TN B S IR A R RG IRAE O R  ©
PR FALCE S PRARPEL 0 A S Y IBATY (A SRR ¢ Kepdk T o &
FI* FRBEBTAL ST RIRIEL R F LGB

APRAFEALSGILE0AIT ) B FRTE 2B TR 328U TR
B a2 - 254 @ EMATHRAL  SE A &R0 21 £4.0

PER- B S e R AT

31 R B (X EFTR)

3.1.1 Policy of Germany

2013 > AP HF - T FLW2 FURZ A FZEREF2 T2 40T 4% >

1 A0 R F EE N T A £ ine1 £4.0T 5 (Plattform
Industrie4.0) #d ERA ~F - F - FEF1BMBERex P AaFEI2RAT
Ao R JIT MR > X Rdado 1 400 - 82013 X 25 5 0 2
RE-FREF -AFE 1 ¢ FEIBHEErUE =25 ¢ 00 AARE=
AR F40m o MANE 1 F400A K P4 L e BT S THER
Tk oox A0 R EL FA00R R X AP P ot % o LR £4.0F SR

% & 2f2£ (Henning Banthien) /%7 & & & 2 300F ~ BRI > 112 4o e
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CEFBIEA400 8 5R 0 1 £407F P EFHRM 4 A AR oL EG M
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Policy Framework and Programs
10 Future Projects

Future city
Renewable energy Fundlng PrUJECtS

Intelligent restructure of energy product BMWI

Combating illness with individualized 1.Digital Germany 2015
medicine 2.Smart Data

Improving health through target prevent 3.Automatic for Indusrie 4.0
measures and nutrition

Independent living for senior citizen

ue|d uonoy 020z ABsjens yoe)-ybiy

BMBF
Sustainable mobility 1. ICT2020-Research
Internet-based service for the economy AL

2. RES-com
Industrie 4.0 3. It's OWL

Secure identity

B®13-1 : 4t ®WHigh-tech Stratrgry 2020 Action Plan and Fuding Projects
FRKR: AFL R FRE
1 E40T 5o B B R T FATEH S ¢ (BITKOM) 24 KT+ 7
F1EREQVEN: RRABHKA WG 56 ¢ (VDMA) T SR = ~ 1 %12
¢ oAz THex1 %5 & 5 (Plattform Industrie 4.0) , %% s> 3

LPHFAN BB IELPTE - RII LA AFE B EITOH EHfrE Y

(L
]
pry
o2
2
T
)
(ﬂ}

3 %ﬁaﬁﬁl_ﬁ- F X FFEAIRTZ ALK
BITKOME *t1999# ffpthd 7 Fend WP srie & > J ALK 5 L FHe
A AfCATHAE $ 60 T F - BITKOM & 4 1700 % 3 % » # ¢ 110075 £ 4#

SR B RSIART R E RF800% R A ERFS

% L %Rk ¢ http://www.cw.com.tw/article/article.action?id=5077196
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d 2 g Y bl Al £ ¥ o BITKOM R chiE ff $7 4 3-1350 %~ » 7 &
M ochy A SfopRar i B 5500 %~ o

BITKOM#: - & FIF B ehsg < fe i el f ¢ Bl enfeiz frfa £ %
gty o BITKOME S A chd Rr S $F F 2 B et o B A 4R & 1F
MR MAEE 2 3 FenT 5 oBITKOMehde B L £ 4585 £1378 - B 3 4

%5 - BITKOMpc § AzPs L 303 & RITH £ & juhk T30~ %4 1T~

TIRAAD SRR SAFCR R R TS T 2P R AL I g
FPRFE S F EEE A VSR ol R R B o Al

Eend § 7 oBITKOME fdad: o753 ICTARRE & £ eng (Fo H g b 5 Bingi7 »
fy s BE BRI SHME TR T et x0T

He s 2 F R 2 B RR 7 28 £ F F 1o (acatech) » & §
FAGEEPSE - BT 4T o AERFEAT ARG R AT R # 4 a
4 if #ren T8 E4.0:2 3 (Development 4.0) > 122 $rid it Ad®ag 1 iven [ p
a s ® 424 (Autonomic for Industry 4.0) -

2015% » 4 BIFCRFD 5% fade 2 RN £4.0T 4 o o BT 2 BT e
BEARGEAE HEINA R X T2k E 2 - BAFTERAMNTA B
LA == SR SIEEE & ) N | I FRE e SR HET LN ET E
Bosch ~ SAP~ & "+ 24t » H 287 HL-BL 52 PABBfr 2 F & 4 % 44
MR B RhRefpde sl ¥ <48 (TUDarmstadt)~ # £ 21 £+ 5 (TU
Minchen) ¥ - R g fr P e £ X 9 {cF o * F 7 WEae: € (Fraunhofer
IAO) ~ R+ 2 - &g ¢ v (DFKI) % > 2 ¥ ¢RI 7 AR F fri+ W

g (ZVED -~ AT 2 #7400 2 ¢ (BITKOM) % % -

% 4 %Rk ¢ https://www.bitkom.org/Themen/Branchen/Industrie-40/index.jsp
37 ﬁt‘}l j\/}g—,
http://www.communicasia.german-pavilion.com/content/lang/general _information/contacts.php?contac

t id=8454
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Top themes

Digital sovereignty

B]3-2 : Bitkom Industrie 4.0

FH K

https://www.bitkom.org/Presse/Anhaenge-an-P1s/2016/Bitkom-Pressekonferenz-Industrie-40-21-04-2

016-Praesentation-final.pdf

PR 40T 4 S8 K m AT () o 4 A0S
B~ F UL A BT Z2EEEST A g piEF3%H 0 ¥ 22015811
PROE PEREL o

VoohEE - feeno LP BRI £40R v T A ehm Mg F e E T
E 8k A K3 F (Intelligent Technical Systems OstWestfalenLippe) ;> # " It's
OWL |- 2012# - 4§ B fip#-iz > b FrOstWestfalenLippe % % f 3 4 £ B3
3 rEIARE F 5 -

)

LB BAAERE A A AP HRE P A
FELBHE S 6 ke R RN TR R T S FITE et e o
itSOWLFA 33+ 31p %2~ = B> 2016& K g+ P|- R LEIFT 2 F
ch1l $4.0f24° 22 FhiEy o ICSOWLE ¢ R 2P Rl d L § B Rp ¢
O S ~ABBSAPA 2 Pt eenfFih 2 ko B FRIBFE RIS R HT P
o R LAY A A R RMFRERRE S EARL T
B EsaE X o WS OWLIR IR s 7 I eng Ko 4T3~ = 7 infid = & B3 ol

BrAN Bk AR AP e A-de -2 s R o
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The Technology Goncept of It's OWL

The realization of the Basic Research
four properties

Adaptive Autonomy Self-Optimization

Predictive Cognition

User-Friendly Intelligent Human-Machine
Interaction

Robust Intelligent networking

Bl 3-3 : It's OWL srft 57 1 i A kR © http://www.its-owl.de/home/

3.1.2 SAP

B A g 05 SAPAE2014# 117 11p 5 i * 3 4 m e (loT) e > 37

= % - I SAP Predictive Maintenance and Service Solution | » i& % #7474
= %% SAPHANA T [} ee BN @8 T arer A 49 £ T4 1150 sk
RE2FEFTADD DREERIR FIFRIFT A DA RERE IR R4S 57 B
RIET MZE X E T 5~ FRRH &k w s g it BRIz AR T (FE p

#0  doT B3-490 5 o

Remotely sense operational
data from equipments

Analyze and monitor equipment
data and correlate with
business information to predict
future malfunctions

Optimize maintenance and
service operations and enable
new business models around
the equipment

— Typical results*

Organizations adopting preventive and predictive maintenance and service approach as compared to organizations practicing
reactive maintenance and service

0 Lower unplanned 0 Lower annual senvice and L) ]
'44 A] downtime -1 7 A] maintenance costs +28 A] Higher return on assets

B 3-4 : SAP g & Wi 2 PRI

TR kR
http://scn.sap.com/community/business-trends/blog/2014/11/11/changing-the-game-with-predictive-ma
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intenance-and-service
SAPTR RIS PRAFfE -2 F eir B 6 G R A R0 P R R
Wb 4 R HR A 2 b BT F RS AT P RS 2 P (Kaeser

Kompresoren) £z 4¢, ® & * + (SIEMENS) % 4 * SAP¥ g Pl pRix > k87 F &

o

ERUI R TREL G T W3S o ¢ TP |
(Amberg)r & 1 iz 4ric flid Ha BT S 40E P 2 AR K AR

1 EAONH L R o 4Dk N IE SRR A E 2 7 SR 0 % R s s

W

BAFPEEFEEA S A YRR RS EE T B

Connect with intelligence at the edge Transform business operations Reimagine business

Monitor wind turbine
health and alert technician . Predict maintenance

SAP Event Stream Processor issues and prevent failure

SAP HANA' Cloud Platform
for the Internet of Things

SAP Connected Assets

Mobilink Automate service

Logical DW
SAP Data s g PR o scheduling and repairs
Services — *‘
SAPHAMA SAPIQ Hadoop SAP Work Manager
—
=
Order parts from
business network

Ariba" Network

g UltraLite™ Optimize corporate [l
M planning and reporting EE
SAP S/AHANA
SAPERP
SAR4

B 3-5: SAPHANA Z 5T &

ok kR : http://go.sap.com/docs/download/2015/04/349cf7be-247¢-0010-82c7-eda71af511fa.pdf

SAP pFx &) 7 SAP Predicative Analytics (SAP PA)f# ;4= % » & SAP Visual
Intelligence # 4k 7 Hcdp & Bofrlicdp i (73t it o 323 % B A3 4 15 fodkcdp 35 95
o Es TR A NIERIMEECE] B RAR Y R B4 ol o KA AR
FEHEEAI R ORFEAH AT Y T FLE S FRB LK EHET FARE B
W $HEIRE T L AT

¥ oo SAPenfii= kv U Fe By 0 BV b g g iRE L

.

PrRmeo bR Eor LE 2 FHFLA- BRG] cERT AT LTHSEP
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"o e P £ SAPETE I A 0 SR FIERIFOTEE o o360 A A A AE §
g G LR FRG L e REA T R R N A I TG A g
- 'I?Pgl‘mzﬁ RN P &r%%%l‘g_n}mw,wﬁg B e -ﬂ—ﬂ??‘i‘une
IR P e AR P AT P NS NN IS TS TINS TS 3 SR o
FHAFREER MG S AL - 2L AP ARG S- BER P
PR PR ARIT R 2 R S0 P SAPE £ S AL RIntel £ i

IR S RUETE: FS S E R et P

FMonisrey Park

Brpat 6 Nd33%
Ll on FRE
et Qe T ATt _’; !
Wik bosieibed L

€3 Infastrecture &

A RS BT
arap Mty 2o Wil Fan
b Wi 1 L P L IT 1 Sley :
-
g |
A AN s
‘e A o | s
S dbe Lags FAE g
L
& i o o e
'.'.‘: moauCTion [« ‘ e ..' . £ Frf
1 " :
B il
Ly e i B Haszel Jr l'., - r *

B 3-6: % ai sk Fchi BIG LB FRE AL
oA %R ¢ http://m.chinabyte.com/soft/380/13305380_m.shtml

3.1.31BM
2012 # IBM3% i Predictive Asset Optimization (PAO)fZ /&= & » i * *t & 4
k,ki’ }i;ﬂr_\:‘ 5 r-—l:glhl-r—ro}&@?*"’ ‘g_],}'t,iiﬁ"/;‘: L:‘:é‘y ﬂﬂli-&g—m?fd}’}\

RGO TERIFT ALK E G TR LR FRET AL PR RTPAD

_L»L

Th#e:

SR o BT E X BMWI 8 D] 0 A B R S B S

=
-r.\\-
‘;4
ﬁ

4R
T AER SRR IBMBPAOR * FIBMWiE & 4453 2 A2 flasd » &
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12% pog v 0 80%naE A S c AL N EEFAF L NF L $ e BMW
BE RO A TR 2 e R AR A KDL RIRIFR W AT KA
ABTPEIRREELTL NG w R F0 5% DRTE R A A2 T - Leh
EhAEB 2 e ARUEA AT RAKT  PEAFEL S D fperi 2 ol
Fox Pt fgid M) RHS A {RAECRILBR O AMEDTEFET I

RIF AR AR ks et REPRL AP LY o

A condition monitoring system that will:

»Combine multiple data sources associated with a piece of equipment
*=Apply predictive analytics to highlight possible problems

»>Utilize interpretive expertise to confirm the problem and identify a solution

Machine Data

Wired or Wireless

2 |
é View 5 CM Elements

and make Maintenance

and Repair
Work Inspections and Recommendations
Evenis / Orders Fluid Samples
Trends / a
Payloads i i ﬂ
I g —
raty 4

Dealer Condition

Condition Monitoring Monitoring Analyst
Elements e
1. Machine Data Off-board Analytics b Recommendations Fed into
2 Fluid Analysis To Detect Slower Maintenance & Repair
3 Inspections Moving Problems (M&R) Process
Analysts Validate
4_Site Conditions spss Recommendation
5. Repair History Effectiveness

8] 3-7 : Predictive Asset Optimization for Heavy Equipment

AL KR © IBM-Smarter Analytics Leadership Summit

IBME 3 447 2 gt s 208 6 2 9 o dofos 5 B9 4 309 -

ik G IRk F R ATIE > FE L 031000 SAaRE T EE S o 4
BB FDFBER LRGN R RFRE F o IBMIE & G i e
AUEERTERP . A AR EDFL N G UDFT R JHERE SRR

BAE ML FEAE - B RE T AP

38 |IBM CAMS Study (2015) - R #c>d #- £ ZiE + B - 0
https://www.ibm.com/services/forms/signup.do?source=gbs-AP&S_PKG=0v12783
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3.1.4 GE

>IRHEF L6000 F 1 0 F FIFACE 180 £ ~ il * F + General Electric
(GE)» * g » HF H ¥ A2 T RBRE > % 735 5 P Sty @
TR EBPE TR FIIFE  FRFR LA AP TELD B T L
ik % 1 ¥ A K 0 2013 B e AZIBI5 R E e~ o @ GERUF SR # 5
IBRAN AR OF Ak R T8T R AGENXS | F P B p B edkF S f (T
Yo e 0 AQBL0H = & 7110 By 221500 5 TBENF AL - fE e - B SF AT

B HFZR A > EEFE70% 0 B0 B R AR &Mk 4L o 4EGEc & 7

SRl F O BRI By o LA B B GE Predix k # { # FR AR %
PR F s EEE 5210008 E A A o

- b4 F TRy AAE200R LR E 0 %k SR 2 SCADAK-F 3
BELLFEFF A PUSFET P c SHHCGES TERIFEHBY 0 b A
FEHEYH A REBEON)RF T EHRF 4% 7 GEk 4 5> #40msic &
S EFEMRFTELREA% FIBF 0% B 5T SRR
T RAEREREPRAR S BT ALR #PRRE G 50GW > 4ok it 33k 5 T
2030 ERFRE > HN SBPAEFE LG F o BAFTNERD F o B
boAWOMET e ERLEE EEF R Ay AP ws YRS 2 - 39,

2012# Accenture: #4723l * T+ GE& T = = Taleris2> & » p 8 f1* 1 ¥
PO R A FR S A - B A E o S HT o HGERT > M A K p of 5
SlEFafer » 2 §B it - S @E 85 > A EferasniE M- A2 ¢ 3
B E N R AR o TR AR e F o 3R ALY B PRI > S R G
A#HITE o AP BipEft >Talerisg B2 113 BEir 5 - BERILHHH

o P Tk i enIp 2 i3 (Preventive Maintenance) 0 ¥ - 1B 3% i Gag o P

39 http://www.fortunechina.com/business/c/2014-10/16/content_224172.htm
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General Electric ‘ Informatios

General Electric's aircraft engine maintenance Services

business, born out of its jet engine business, . )

is now moving to preventive maintenance and Commercial ; Scheduled Preventive Aircraft fleet

expanding into aircraft fleet optimization offering Equipment I MaitteRanCe: /o Jopimarii

p g p : categories Services (GE Aviation) (Taleris joint venture) (Taleris joint venture)
Jet engines Jet engines
Froducts (GEAviation) ~~”  (GE Aviation)

Pre-digital Digital New market
product line product line segment

Go-to-market approach
B13-8 : GE3 ! & ik it PR7%
T KRR

http://www.accenture.com/SiteCollectionDocuments/PDF/Accenture-Driving-Unconventional-Growth

-through-110T.pdf

Talerisi® * 4%+ ch I B A1 & & hF k> B BCEsLy o s FEIN R
Gk F R ERETER RS R R RpERE FTE S B R TR
ToE g N AR B E R R0 TS A g T B S
MR B REIRIAE LR o 20134 R £ AT & 4 2 K e Hvh 48 42 (Etihad
Airways)= % T Taleris% - BZ = » > %7 - S RE TS > - B

BN R 2R AR BEE R ITE A& I TP ERL LT )

AR AR R A B R PRI L2 B E LW A

o

3.1.5 Applied Materials

2 B ¥ 5k 2 7 Applied Materials (AMAT) £_2 2k < & SR K # ofRis &

M7 202012 #% ) 1 Predictive Maintenancez. 3¢ | i3 Hark s L 1 g 2 A
2-75


http://www.accenture.com/SiteCollectionDocuments/PDF/Accenture-Driving-Unconventional-Growth-through-IIoT.pdf
http://www.accenture.com/SiteCollectionDocuments/PDF/Accenture-Driving-Unconventional-Growth-through-IIoT.pdf

105 LE/EFEHITIE EPEEAERT BT EEN T 1551 & (53 IS A H) - MG RBERE
TSR A (- LUE E 2535 e i T A

4 AMAT 2 2 ¢ e erPdMf2 4= 2 5 5 R ?Eiﬁ'lﬁf—‘;‘ii‘f#-—t’f? R WEEIERS B
e A R#N WP e RE PR EaiiR L& PR R F 1S

PLE MR ER > 4oT B3-1097T o

Q00 Data Feature - 1 .d
Acquisition Engineering - 3 3
o () Equipment Domain il I i
o °—> State, Context, |— knowledge L
; Metrology, and expertise to —
Maintenance determine o
Historical History Data critical features Predictive Models on target events
Tool Data
KEZTYY Off-line Prediction Model Construction
=i icti ! TechEdge Toolkit (E3™)
m On-iine Precg&gﬁﬂ Notification Strategy deploying
Maintenance via Page prediction models
Tool MMS system
Performance
Reporting

il

Bs
°F

X
“o8lg

‘ea- H_8_ 9 Real

Email
TXT file \

B13-9 : AMAT g iz ‘azk

-

= UG

zia
9];|g
'0

-time Tool Data

T kR ¢ http://www.appliedmaterials.com/zh-hant/node/3342903

Applied E3 % - s Fab-widesp & it B2k % 1 47 4 SU(EES)EF & T 5 > Al
AHEEH Y 22T 5B PR B AL 316

#.3-1 : Applied E3#- F L k& © http://www.appliedmaterials.com/

e L Hes #
Fault Detection & Classification FERERREFRY R AR
(FDC)
Statistical Process Control (SPC) Pt TR 1
OCAP
Equipment Performance Tracking ip IR H R AL e L 2 A T
(EPT)
Advanced Data Mining (ADM) 1% 2 7 I Runs &« Wafters z_ [ ezt &g % R

%o IV N RAEL B
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Run-to-Run Control (R2R) rr il B fe g 4 1a 1%(Cpk) 2 & i 1 % Hicfie >

32 FHFTHE (- £FTH)

3.2.1 Policy of Bavarian

=

B AF AT S R PENE L A 75 L ST
R EAFZ Y P EEFIE S FERT i B RO R
RIRTAT 3 PR % o

RipwpE iR ¢y > B E FARAZ 73 LeITenges-A
FAEAN GRS R AT e B EMAER G A AR e

MFCSrE T Fllher $40 - e E A kot anpe o a0 T
= 414 Wk (Strategy Bayern Digital ) - 283,32 /% 7 @, 1 >+ 2013 & fj‘u%‘n e
g A i TAEE T S RIS R A PRFT P R h1 0F o B

ERIEEE SRS C AT L RN E E SR CNTIE SA gy

TR PR BEMNA R AREEY 2T BE - Fh LT
PR E AR 2PV URRAAN SR RRIT RN A BEF A
:»Eié“’4o°

Mpcfra e P2 R 7 LES-1L -

40 https://www.bayern.de/politik/initiativen/bayern-digital/
2-77



https://www.bayern.de/politik/initiativen/bayern-digital/

105 F/ZFE BRI EPEEE R TR T 155)F & (53 Al HE A B - BN T RB R
L B0 B LU 7528 B
since 2013 Digital Bavarian
since 2011 Master plans for research, technology, and innovation policy

since 1995 Bayern Kapital-Venture Capital
17 Bavarian dumPlatEolms

Digitalisation ~ Energy Health  Materials  Mobility

ICT Power Biotechnology  Chemistry Aerospace

Engineering
I Medical Fore{sw Automotive
Electronics Environmental  Technology S Railway

Te I
Sensor echnology - Nanotechnology Technology
Technology New Materials
Mechatronics & MAI Carbon

Automation

@l 3-10 : 1995~2013 & = & 1| &7 282 L 5o L R E)

FAL KR ZRFC R 2 47 (2016)

T B I PR T AT B LA S S B AR R E
SRR TILES T AR S TS RE RN F DR AS A
FREOE A8 s 1 F40 L X > BhRR R 5,55);‘33

IEE|41°

1. $]2030& 2. % » & & g A £ T 30058 F 4 B 0 BB B AL RN

N
~=ie
w
o
o
o
I
£
3
—
\
)
&
|4
19
F_L
=N
peits
P
>_L
'3‘*

FitenE Ba ApdeE £ F
ST K e iR & o

1L e
.Y E R T B NG F AR < 3] & F s deAudi

4l https://www.bayern.de/politik/politikthemen/wirtschaft-medien-energie-technologie-2/
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BMW -~ Siemens ~ Allianz ~ Osram ~ Adidas ~ Puma% - e 5 #ic % % e
Pl EAET B LR AL 4o —rs;,:f‘j—;ﬁd e B AL
oo FHEc AT K o

44— B P E RN BRI Do F TR ITE 2~ fcdp R 2 R

TR R Heie it enpe B o 42

(=) T LR, ¢ 775 RHEE:

B ORRAEC

lci-®i/1 4.0 A k1 fo § ﬁd "o Sl #i=? < R F 49 B know how o
QHEIRE e FARAEA D PFF > SR D R R -
BHEF R BAAF R -

4% > L ITE > o

SA M Ay iR D AR T R s 2B~ T4 F Rg 2 (Demand Side Management ) e

IR
6&&%@2%%W%%@%&kiim&ﬁwo

I AHEAQ: HAE RS S AR Ao EF et 6 0 R P BERATOR E

Bar g4 A1F & ¥ o s#4Digital Shopping City Bavariz* % » 4
Bod X FRAUTE > DF LI HE RS .

OB 1A A BRI T BRI AT 0 1 TR R B

42 M= = 3413 Kt 4 &, (Zukunftsstrategie BAYERN DIGITAL Zusammenfassung) » F 1:
https://www.stmwi.bayern.de/fileadmin/user_upload/stmwivt/Themen/Medien/Dokumente/2015-08-12
-Zukunfsstrategie-BAYERN_DIGITAL_Zusammenfassung.pdf

B M= 3415 %% 48 & | (Zukunftsstrategie BAYERN DIGITAL Zusammenfassung) > 7. 4 :

https://www.stmwi.bayern.de/fileadmin/user upload/stmwivt/Themen/Medien/Dokumente/2015-08-12

-Zukunfsstrategie-BAYERN DIGITAL Zusammenfassung.pdf
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M EA0NFE EIA > b T 8415 Kt 6 £ 2 (Strategy Bayern

Digital ) * » 1 i‘c40ﬁﬁ‘f)§q Ao & ¥idg E (Mittelstand Voranbringen) =3

ﬁ?}

Goon AEHEFTBL e BRI FA0FEER TR o F 3 A% L RE
(Ambeger) #2221 $4.07 =1 fo> M2 248G 5 ¢ L FE AT P hin
YR T > Y B E TR R g5 o 2 ¢ B B AeKUKA( 5 # £ & )~ Maschinenfabrik
Reinhausen GmbH (& # s Stk & 7 ) o ZRpcfprw|F £ ¢ ) £ @ * 1 4.0
AR AR M LR BT P RETE R € F1 5 1 £A0F kA £ s T SN
2013# 3 2025+ L *it4e i (@ (Gross Value Added, » GVA)3E fz = & F|68 i &t ~ ©

KH BT T 1B AL RS oY
(= ) Policy of Bavarian: & % & it

T AL R R e s TR S LR 0 - SRYAY
- & Agit (sensitization)e s * A7 F 2 G o RGN chx B 38 E 0T
dOSMFT R E A1 403 BTy o RE B ERY KR { AodRiT o Beinagit
GG R R ) A ERRERR KT XERTES Y ] PEREL T
WeE 2T £ -
PR 2K M= 344 #kci= @ ~ (Zentrum Digitalisierung.Bayern -
ZDB) T L EE L AKX LI AR ez & ¢ aknow how B e iz 4 & T
oo B ATEOR R RGNS R RS R RS STk 4 o Jid 2p

STl S RECEEY PR R

M T w 3915 §e 46 4 2 (Zukunftsstrategie BAYERN DIGITAL) » F 28
https://www.bayern.de/wp-content/uploads/2014/09/2015-07-27-Zukunftsstrategie-BAYERN-DIGITA

L.pdf
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IEETE RS QUL NI TR . D

1,53’%@ ;;ﬁ | 7 2R AR e s 4 o

2EFAFE N S U RBEIER DA SERIEY o
SEEAFHETApM PATA 2 F LT EE b I RS T RRES H e
4.7 B Mp LA E2Z 0P BRI AFEA s é o BRI EE
X o

0

CEORRAR LS SULEEIER X2 L A

4o 311 > SFirt T oA S ARG

=

F % 1 38T 5 (Themenplattformen) @ %~ gﬁggz;ﬁ&ﬁig& CER R AR
ch1l AT AN d T S w2 de gt cnmiiRE R AR M
SRR FUAR P HLF A BAKMAFTL T S BB R T 2 =t A
B F R AR P o

2.8 4 £137% % % (Innovationslabore fir Studierende) : A+ # ¥ 2% * £|379 5%
FoORFLESGREFRAFFL 0 P W LR 4B B F R (Hochschule

Rosenheim)k 7 £IATH % % ©

3.4~ %57 7 2 (Nachwuchsforschungsgruppen) : et &gl & 78 L > & =
Bt M AT e B AIRT TR M RFERAFA L -

4374 P+ & 17 (Nenu Professuren) : o 22 fici=? o & (Fenzfph L op L & 5 4
Boin W BTG AR 0 E M200 g o 2t & TAT Y R G o
5.4 2 3+ 4 (Doktorandenprogramm) : o #ci= ¢ & iE Al VAR BT hE £

4od e d SR P TR AR G Y W Y T E

S e g yfei=? ) 2 F ¢ http://zentrum-digitalisierung.bayern
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M et Mol A LA o
6.£] % %= (Entrepreneurship) @ 22« & £ i > g b e A g E 7 o &
FEREEAARM IS Eg  FRFEIRET AL R TEL R

Fir alle bayerischen
6 Urternehmen
Innovationslabore
fur Studierende

An18
2 0 Hochschulan An Hochschulen in Bayern
in Bayern
Neue Professuren N

In ganz Bayern Fir alle bayerischen

6 Unternehmen, Hochschulen und
Farschungseinrichtungen

Themenplattformen

Mit regionalen Schwerpunkten
mit bayernweiten Veranstaltungen

Y

Doktorandenprogramm

Z0.B Kursprogramrm, fur Doktoranden aus
allen Hochschulen in Bayern

Fir alle Grinder - v’
& Begegnungsstatten { Okosystemn

ZENTRUM

DOTALSERUNG
L L.

Geschaftsstelle
Unterstitzt und koordiniert
die bayernweiten MaBnahmen

E h Bis zu Aus unterschhedchr}en
ntrepreneurshi  Hochschulen
An HDchscEllen und p 1 0 in ganz Bayern
Grinderzentren in ganz Bayern
Nachwuchs-
forschungsgruppen

MaBnahmen befinden sich zum Teil noch im Aufbau.
B13-11: = S| dicie? < 4p B cis &

TR kR T S #k= ¥ o & F ! http://zentrum-digitalisierung.bayern/

(= ) Policy of Bavarian: 2 &&= & %

T Bl Lk TR FEET L PR - EERFY o et e
i (Nurnberg) % = F % (Fraunhofer) & = ¥ B/ 3 o7 (1IS)» 4+ 2 9 F X
FEE g 34k e £k s 3 o (BSK) 1 2 s+ & (Universitat Bamberg )

i FFa Y o (Telematics) & # %5 (Wiirzburg) #4327 & f 1t
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A SR Ffeamz E SR E AT BH L FAOM A E L A EIRAR
RBIE (Sensor) 1 #4007 B¢ I k4Eit? - LR A BB ENE 5
e oo AL T B4 4927 F B & e ( Technischen Hochschule
Regensburg) » Flpt B i B g BT BB TR Y g PR > w1 F P A3

A ARARL G A o £325] DB AP - L E R A

432 T S Xex ) 2 £40dpAE P v
TAHKR AT T 3418 Wk v 4 3, (Zukunftsstrategie BAYERN DIGITAL ) F 29~30 :

https://www.bayern.de/wp-content/uploads/2014/09/2015-07-27-Zukunftsstrategie-BAYERN-DIGITA

L.pdf
% (Wurzburg) BT s (Telematics)
# & (Coburg) AR PIERY ¥
B #27% (Augsburg) 1.1 £ 407 3" v

2.4+ 4 & (Robot Valley )

% B ¥ (Ambeger) 1 ¥R Yo
& & % (Nirnberg) p # i* 2 (Automation Valley )

DA ] GICTATR hl FRGS ¢ 23S W ar Y &
S4B BT Y ) ¥ BREHES (refl g o b0 T B IGA eh
CEPEETREAFAAE A S 2§ TR S - T

F 2P Fas L1 £ 9 . (Siddeutschen Kunststoffzentrum » SKZ )
© BT 1 E4090k* 0 T4 0 TR k1 §2020  (Zukunftsfabrik 2020 ) -
SKZF 3 1 1vehd BLE 7 ¥reec d 2 A A% o T 4504 S8 R FR D - i
B HREATEAE S PIERE s AP AR e SR T ER RS % .

TA R R2020, R AE A AOAR TRBEFIAF S MRS A
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FhRA . AL IR FRASLFTEWUR BF R ¢ DA K o blAr T
LAY o 5% 3D g ~ FIE AR G HOEL R R N E PR o gt - 2N F R
AT O REE UL AT F RS R K e e

FOaGEohah T BB - R0 R ERT ST AXRK

IF2AARRY I FRFHAF LR - I RFFAE AL o

peoh s T B SR R EARE L BREE T dod 3-3

233007 SR SATRRRE L LA, 2 N

FA AR ERAT S S ? o | http://zentrum-digitalisierung.bayern/

£ i AR

g0~ & (Universitat Augsburg) | A& ¥

F1 i+ & (Universitat Bamberg ) ITEF 2% 2

I 8 (Universitat Bayreuth ) PN

B EwR-2%EF~ 8 (Universitat 1.e-Health

Erlangen-Nirnberg: ) 2. > EPRIF ks

® R 2+ & (LMU Minchen) AN 2R RY

ta k2 < B (Universitat Passau) BOE R TS AR
BR 21 ¥+ 5 (TU Minchen) R EE ki

(Cyber-Physical Systems)

# 4 i+ & (Universitat Wiirzburg) Bzl
% b ¥ R A3k 5 (OTH fﬁ;i;é::?%ﬁ%fﬁﬂﬁxiiﬁﬁ@é

Amberg-Weiden)

P ) % -+ & (Hochschule A it ﬁﬂi%] g

Aschaffenburg)
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B g A5 % 5 (HAW Augsburg) | 4 4 4 &

# i~ & (HAW Coburg) P A BT P

42 2 % Kk pu(Technische EZ R

Hochschule Deggendorf)

T8 2735 4 B e (Technische BimE >~ Car2X # &8 i 3

Hochschule Ingolstadt)

Wk £~ 5 (HAW Landshut) FER R

‘o i B3+ & (TH Nurnberg) AAD T PER ARG

T AT FHE B (TH Nurnberg) F IV T RS ETN kAL

(distributed systems)

3.2.2 Fraunhofer

Fraunhoferjis * 22 %5 & % >#7 3 #r (AISEC) #% Claudia Eckert{® X % =

TR ER G R Fre it RAR e R AR R R ek S hE 2R Ko

PURSE R FOAIRT R 4 MR TOR e A TR A ST AT L2
[ RS R e RS Lt e i AR L R R

PR ARF RSV RDERE PR S AE T 2THBET L 2
TEHEFHAE 2T L CAISECHE F i w HEREITE 2R ¥ om UBHF 1 ¥%
PR 46 47 48
Efficient-Emission-Natural-Ergonomic #_Fraunhofer snE3%& #5534 > E31 K
BLa B R 2> P avE33 Br @ 1% Fraunhofer & &2 = 4| e 7 27 (IWU) B 3

3T R & B3 Volkswagen £ B & 5V & Frenk k4 AW ATE3FE T A R B

46 F 4 &k https://www.aisec.fraunhofer.de/de/das-institut.html
4T F 4L &k ¢ http://infosec.sjtu.edu.cn/NewsDetail.asp?id=430&n=3

48 F 4 &k ¢ https://read01.com/3RAKmMG.html=
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TS TR E I-TF

ik

FRMPEAAPHRRZ RIS PR >E S
AR e A T R b A dgbe o AE32 ARER P 2P 2 G
PRE kg AP AT Ao LEE R R EIE R R o

fe e o A MR S A RS S RfeF RSt A NAR o ip iR
WH RN EAS Ao R A KT 2 A AR-AT E 1 (FRET
e gt by ipdt 4 A M

E g E b/}ﬁ‘ffpz}ﬁ/ﬂiﬁ’k'fﬁg—}#k'i\;i%m

_ES

B FAE L T IR i T AR AR L o
TR AR F L Sp LB SR FT AT HAL
FRR B IFEBE IRt pdlafg TER R PR RTHIT FEB
R E e i £ odog B4 ki 4o o i blhotd Bk i ¥
M N 16018 = = 15008 A=k > RS KT B gAMLk - B

B oo ATF Nt ,é;FK?J‘, BRTTMRABAT PR LT E- R LEF‘ o E34

AFPTAOPRANKIT R ETFGENENL AN 2 7 LT FEHEEE
WA RE~p &P 'il’h’%l’l‘ﬂbl)ﬁmﬂb + =R «f"’?‘rl}iﬁmnba?ﬂ‘?ﬁﬁ?‘ A 5E

ks
oA 2 pl AT P

i

Fraunhofer Institute for Manufacturing Engineering and Automation (IPA) p
£ Stuttgart ~ 4 - Daimler 2 Bosch & i* B 3 #7eh 4 2 & - & % & 4L 3
"ARENA2036 ;> & B chizjs+j w3 !

71 Intelligent lightweight structures with integrated functions

1 Digital prototype: new materials and processes

1 Research factory: production of tomorrow

49 ﬁt,il j\/}g—,

http://www.fraunhofer.de/en/press/research-news/2014/may/minister-of-education-and-research-opens-

the-first-factory-of-the-future-in-chemnitz.html
50 ﬁt,il j\ /}5—,

http://www.fraunhofer.de/en/research/lighthouse-projects-fraunhofer-initiatives/fraunhofer-lighthouse-

projects/e3-produktion.html
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1 Creativity, cooperation, competence transfer

FPEFPHRL e REE RIS PR FRIPAT L%
BEBEFES AP B R 2 - o FOIPAF T TA SR L BB S

B2, e N %HB A s o ﬁ]’gl;g/{%.l-iﬁ Motk B 2 0 e L B RN B ds iT0l o

..H
oy

2 b > Fraunhofer& 4¢, R # % FR% & (TR £ 4 o R e 2 R »
RILFFAT S S RFTNA -RHEAF o BF o AE-FREFTHS - FE
R EARE > U EFT R T 2 b gk o

TR RPN DlHAck s frx a0 B3 B R FARRIE . SR EE
BLANRABEML 2 M2 R i - BRSO FHE LT RI TS
PACREIG BERE X 0 & jR-i% B K AZ 0 Fraunhofer b i 2 & Rk BB
(IWES) > # R B F7F %l B 57 #hend (75 ¢ B F - BATehi %
FFRFREARRFR P o B Sl LS @ﬁi%],fﬁ kg N—ﬁﬁ - B EFreT 5o
VLURIRRATES A o AT R B R L TR L A E - BV IRRET kS B
JER A RRE RO IER IR A KERAEL SRR o

@ Y R F Ao AR bl (O 2R R R T U

A PR AR ERSE c S ¥ R o B R A

P

e
B0 FTenBon T L AL S Energy Forecaster 0 o BST H ALE F R R B A frs

%

BRI FSAT LR RET LDTE

\11

FB e 3T 7 ey JRE L st

% + (Bosch) £ Fraunhofer # & % 3ve# & 3+ B = 3 #7(Production Systems

L FE 4 %k ¢ http://www.ipa.fraunhofer.de/en/smerobotics_en.html
52 ﬁt,il j\/}g—,

http://cleantechnica.com/2016/06/02/fraunhofer-institute-developes-better-model-forecasting-renewabl

e-enerqgy-generation/
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and Design Technology IPK)sha 7 » = B & (g3 &X' p o o B £ Ja# AMELI 4.0
EEx oBRFA kT T YE | —= ﬁ-‘wﬁ'\l FA4097F R RGBS B AT
B hSihp et T R4 AW BA G > U TR RN g LE R F S

A RERR A IRT AP AT EERP A2 20T RRAFREF R
HERFDFER > 2XET TP FRFFE - 2AFFR - RELZREE > 5 > I3
¥ % 130% =t A o AMELI40 77 B R anAa R AT E 22 1 £40

oG B i FP BNy A7 IY(BMBF)# & £384F w iy

m&

Frop bk PR RS AR TIKT20204 7777 1 | 35 % -

o

KEMREBEPRLETA > PREIPBE1 2t TR
B3 A0 M eL e ¢ o AR R T o ok RAEFAT P
2 F A I MU R RIBR AR R ATERE S I il FREET
SR GRS > P VAR A B BT d & K AEE L o d NS P S e
ALEF SRR PRI E g R BRE B L1 240K 0 Fo

%7 E *AMELI 40% % p

bt
o+

>~
p-uii e}
=
F_k
59
R2NE
1A
s
g
>z
¥
=
i
*
i

“

- CHBR(MEMS)ERIE - 78 > BT w2 B g T+ % B3R g Mk
WIRBE - Bilm 2 > BT R P ELESPR T+ 2 L 48
F FSRAMBTIERE  FATESTENSBE FF
AR BATERRE > MBTRERIBES MM - i ~ R BB R
Fags - Lo A o MPBTRERELF S G A TAS B I EFNRELE S
1 ERB T Ko i*uwmﬁﬁ,: Pk BT RRT o F R B LA R - AMELI
40 BFFdle- HEFHRPBLERE NP EIE* F R BF - HehE
ERAEFARBTRPIEY 7 224 Mo 0 —3ph ¢ 3T e f 7

RPTHFRELP FLEBFLFRFALTZT AR A R 2Z DR Bp R

3 F kL %R ¢ http://www.eettaiwan.com/news/article/20160803NT21-AMELI-Germany
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AMELI 4.0 RESEARCH PROJECT @ BOSCH

Development of a sensor system to monitor Invented for life
the condition of machinery in Industry 4.0

Sensor

Radio antenna Medsures :
machine System is self-
vibrations sufficient: modules

generate power
from vibration

Sensor measures
machine noises

D Control systems display D
2, condition of machinery W

Machinery N 7

-—— :--[Rou ter]— Manufacturing IT

Sensor systems transmit their data
wirelessly to individual control

':=

Sensor systems manufacturing computer network

systems and via router to the

Bl 3-12 : AMELI 4.0

R kR o http://www.eettaiwan.com/news/article/20160803NT21-AMELI-Germany

R arRE AR AT ARG O REE N hRA I EREEY rag

e
BE RN A LT SR RA LG R L AT L A S IR F
EOQ A R %)*{f"’k@@g#‘@:ﬁ'@ﬁ%} Eg’E\‘{@ﬁ%]

3O3R PR R kS e
AMELI 40% 3 =R 23k A F 2k LA F o 0 £ TP 2% pind £137
PP AR FER R B RS RI S XK E TR AR 2
PRl E o & G MEMSE RIZHIFE R gL p w2541 &K
Hi £iFi i@ F£2a 3 (Siemens) ~ 7¢ ®Hahn Schickard Gesellschaft (HSG) ~ #
FREAE 4 A kR He o7 (Fraunhofer Institute for Production
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Systems and Design Technology IPK) ~ # € & =+ (Binder-Elektronik GmbH) ~ ¥ 3¥
F % % 7y (Schaudt Mikrosa GmbH) 2 Stackforce % # RSk F o WHP2015# 120 B

4 # AMELI 4.0% % > > % 7E3+302018 & R = o

3.2.3 Intel

I ERET SRRV T T LA AT N F B R F Y E
FoRMEELLL - %G TR LT MEcR A 2T PR T
B R ASE G AAHE G v R (Intel)d B i Mg A R R K R ke
X H BB H(OEM): Rdpk &k 827 (ODM)» 2 2 ki S & e (SN & * o

Bot BESLBLRA B R ik % - 3R ERL LR EPL o

25k Sua it 1 (virtualization) s 3 =4 - 72 (remote

R R
management) - 4 55 4 (loT) Bt > B4 A AKX o % 2> Bdp > 175 %%’LLL
[V IBERFRrEELMeEEhn* 14 1 2 RFRAFa 1 RE1 i
40 AAHAF T BN - » LM ER DL LR FHE S EREL
7| % =4 (end-to-end) s ik = % o @ fRiA2 % ERT fo1 B MATE Y s ok
FAAUS T FRPTEBFEL AR o

2016#5" A MFEHS T EETHF > Inteld w4 & & s(intel loT
ecosystem) & 7w §= %5 R 20 J€ ¢ 5 DAQRUFE % 2 v (DAQRI smart helmet) <53 e

ITEFFLEE 1 F401 fp it IEFTAEES 2 - DAQRIFFE
F >ty A >3k p A1 £ F £ 4 4 6 (industrial wearable human machine
interface) » # JB+ A2 & 1 £ % 360 R BIAELE L BRI ES 0 FER
BETFAPIGRBEBEE N EEF 1L B EADH LI BT B B4
AER I FEFZ TRRE TR R E -

T3 2 a2z - > FREE(nte) b2 AFFP G 2 ALY
MARKERE R -2 1 R AR ARE 15 - BRA Lo R 7
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%’E“ﬁlﬁﬁﬁﬁ%%ﬁ%’$%{ﬁ¢%ﬁ@ﬁg%kﬁ%m%§°Md
- BRI E R G AR Bt g Intelt & F - 32 R
FERPF BT EITRF T EAE LGRS S5 Intelif 8 7 GE2 2 v & Predix
T P EFOA TR oA 21 £ IRk ke Predix2 £- B &
e ol Fldpn BERFZ 24> % o PredixZ » £ 1T 5 R
(PaaS)  #-a 3 A% 21 ¥ 82 RB Y FHfrA {74 EFR2EE -3 5 K
LA EA S iy e

3 47 (Accenture PLC) & - R AIRM gk &7 » B o P %“gr} it B o A
B B RTREREEF IR AESRFF OE TR (transformative
operations technology) £ 7 3 Ljiwac € 4 e h >t izt ~ Tz o 9 RE ¢
T2 FRE R PRAR > B T A R AR p § 1Y (process automation) 0 SLAE T3 HL
(operations information technology)& 1 ¥4 4] s S Fn % > FHP A ¥
(industrial 10T, I1OT) Cimation - #% ! - B R3+-T 5 “Accenture Connected Platform
as A Service (CPaaS) » & B % & & # [ 4~ 5 3 3 (Intel 10T technology) s & 47
FASMERB > Z A EVREMEFISRFRELETAEARE e 222
Ao X 2P BEIELFTALAFEOTE > TV RBATIEOTRAITRE AL -

“,f Pz th s B cnd B e HEEY P ¥ RE kg 2 hie im0 s

~E

BB 15 RSP RO D R E T RIRGE o AT ORSRE S
PRI o TRIP A T BATE MOE SRR ﬂ"{ffvj—f‘:ﬁ'_f%‘i ROD I S Ao ® R (intel)

2 3R o P Predixion & 17 0 3 & ghpt i £ BAER A HFIRIRE Y A SRD AT
EIREE S TRAHN RD I e o RYELFoF oL 2
£ 3% ¢ 35 KPredixion Insight® 45 f B & F k. d F(intel-based loT gateway)

S - AN (S TR TR R S E S A W AR R R

S4http://www.intel.fr/content/dam/wwwipublic/us/en/documents/solution-briefs/predictive-maintenance

-fleet-management-brief.pdf
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