A
Bz R4 8

# IF AR b
#3Fp F 1072072 10F
BAEEERT 1154048




ANt

s

P.2



FOEELERS-3-E RS RS E EEEY-X
B E I3 4% © Integrated Industry - Connect & Collaborate ( # & 1 % — 3 i 2743 1%)
B Merkel and Nieto Open HANNOVER MESSE 2018

HEIR — BRNKSE

B LERFT0R Wit
B O£ERGH ¢ 9 5000%, & # 85 F 2
%))

B
nRYNERE

LHEDNSEmENE




L Eeand o B @ d

Industrie

4.0 Integrated Smart Predictive Cobots Lightweight Digital
Energy Supply Maintenance Eonstruction Twin

mﬁﬂ%ﬁﬁ Research &
TRZEHR Industria) Stmology

B LEE S RIAMD uPPly




. , 3. B X (Robot) &
1. ;éf'ﬁ‘é 1 Ri(SmartFactory) 2.8 4 ¥ (Digital Twins) = ﬁ.ﬁ\& BR 4
PP

( Cobot- Collaborative Robot )

ST —" 3
nd——T ——— !

Digital Twin Model

. 3¢ ik &

( Predictive Maintenance )

I —



AL L

K Smart Factory

Hd 5Tk
Fraunhoferi # >

Y L-=>21L
B2 gl p

e 1 R AR

/  smart

Controller

I i de i #e

el Smart .
> : Factory

Data
Analysis

HPZ s TR

P

Test

IR ERELS

--..“’ ™, \,
smart ®
Conveyor

ol N
Advanced

TSN: Time Sensitive Networking

FCC: Fog and Cloud Computing

Massive Wireless Sensor Networks
Mobile Cooperation and Control with
Ultra-Reliable Communication

SDN: Software Defined Networking

5G: communication Network for the Cloud

AGV: Automated Guide Vehicle
__Mapping system

__ Protection system

/. MES: Manufacturing Execution System

MEC: Multi -Access Edge Computing

SG: Security Gateway

P.6



FACTORY A I

UNLICENSED
AND SUBLICENSED
SPECTRUM

BEFY

(Machine Learning, ML)

y e

CERTIFICATE AUTHO-
RITY FOR INDUSTRIAL
COMMUNICATION

PUBLIC 4G/5G NETWORK

PUBLIC CLOUD

—

ENTERPRISE CLOUD 4 = \

N

MULTI-OCPERATOR
ENVIRONMENT

b
. L} EMND-TO-END (EZ2ZE)
INDUSTRIAL SLICE
QoS VIA PUBLIC

INFRASTRUCTURE

FACTORY B

PRIVATE 4G/5G LOCAL
WIRELESS ACCESS POINT *

EDGE S
cLoOUD

NEW lloT
AUTHENTICA-
TION
MECHANISMS

15‘ PUEBLIC/PRIVATE

N e B, |

INTEGRATED HIGH
ACCURACY INDOOR
POSITIONING (HAIP)

PRIVATE 4G/5G BASE STATION I
—__ WITH A LOCAL GATEWAY, < (= |
INTEGRATED PAAS, IloT PLAT- M—-
FORM AND ANALYTICS | :
~ AUTOMATION GATEWAY - S
(OPERATIONAL TECHNOLOGY)
REMOTE

OPERATIONS CENTER

APPLICATION
PROGRAMMING INTERFACE
P (ERP/MES/PM/CIM/CAX)

R TR

FACTORY




1.7F % 1 i Smart Factor%

RFEID 3 5] %

Wk is 4 Z %:¢ Tracking & Tracingg * o
B 4= B RFID_TAG v & 7
BIPM B - SAG

Bt g7 - Balluff ~ TURCK 7} RFID 4 4%

d RFID AND AUTOCLAVES

swA HCE % BLRFID Tag




2. B iz %~ ¥ Digital Twins

W5 - A R ERTA

W i ITREA Sk PR FREREF 2
A IR o

W) 3DHHE % % & prototypeshi

R i BRI R A i F 3

Z ¥ o 7 DELMIA 3D EXPERIENCE® SAP:1 Digital twins -

3DExperience

o \ 2
UN L 6. 3DEXPER|E NCE Team Performance Review

Twin Live a = - 1
_ =1 ::&@u =

Media Board Action Log




3% B X Robot&

T & X Cobot-Collaborative Robo

.4/ Fiﬁﬂgr'

KUKA, Yaskawa, Staubli,
B ERFEREREARELE FRET > g |
(DAFTEFEREE » = Af% PR £ AR~ e
(2) Z + 3DE plEp e &
(3)&- H 5 EAl - féviillfi’ AR

4

B Yaskawadk !

2= 2 75 27

POWERING
f;:'nmum

St ) i
22 S
7S BUR R ~ B R 2 2R
§ 3 g
% iE EG -VRCi%iF 3D i » v

( Moto-sim ~ Robot master Robot studioo CENIT )

:Jp_i-f")/\‘j a‘j

FRE DT T QWARDE

A AE

B




F% B X Robot& =+ (T4 B 4 Cobot-Collaborative Robo

CAFE LY WS kPR E . SER R EcE R

YTIRR LW R TZ\A\%%E“ Bl ] S 2% & o At A IR K eh

X BHERRBFUCEYA FE AN R %

(1) OMRON
@ﬁ%ﬁ&ﬁﬁmﬁgﬁgﬁ;@rm,ﬁAﬁ@r%ﬁ

(2) IBM : B 77 % iE 8 £ FicCCDY f st % A & o 1
(3) YAMAHA : B 1 &= F{rRip et % 4

v
FEFE R

g
il
g,\’;a
’v‘u:

98’??'???




4. Al 4 1A E

« %3 ¥ 8 AR (Augmented Reality} i *
(1) PTC :
% 3D oI F R F R
BRI ZB RE D
?‘:}: l/f ,\‘,_.;H:‘\‘a"?ﬁq:ﬁv T o
(Q)MESA : % E § = A% B alis k250 5 iBARP 42 2 v s 8 Wk

EOoORREWT URREAT PR EIEE oM 0 BE3IDRERR
mﬁvl? » 3E a2 ﬁﬁ 1o u“é% :”f\ JSO%m i % ﬁd"v * o

£ AR E ﬂ;d - THF TR
T (doifpd ) g d 3D WA HF

“t
P
t




" ¥
| B el AN

»

M onitoring

Analysis

Planning

Execution

i

4% (MAPE) :

Wrghs TEFE o8 % A
A3 E AL s $H 5% & B 24 45 (Cluster)
d &5

B BT AR 2 2 B 5 (pattern)

§ el HdpARE o A AR
B3 O A AL

& R

C§-\‘

I H I 2
~ 2 Lzl ?‘;E : ﬁ—r gu %

—

E] 1) e

S



5.3 &% % Predictive Maintenance

HZero defect manufacturing
QCﬁ BlenZ a4 524 &2 TR > d QCr 4 1) £ B enig

Quality
Control

| &l

FIWARE Context Broker FILARE Context Broker

\(E CONNECTOR IDS CONNECTOR



Predictive Maintenance

—ZT L/ ) % L L
~ 4 = 2=
TR kA

MindSphere> g § % Bl 4~ 17 Pl B¥cdy 0 & IR %

O Oracle/Aspentech

BERFREPETAIPBETY > PRl &
OBOGE:

T & RS 18 B A8 (7 R F oy
I:IPllz/Bosch

SRR G R Rfr R AR EE R T -
O+ 4

B E #4 Oif 3 ey £ AR sk i 5 A A ficke

£ - °

s
Rt

BiS Tel

ok



[ ;}»\ % Y 4} ;}i e NS e |
M { Y G 4’ My | —g:w 5 ;.
s e | g D gt 2l

|l A . !

Ultimaker
Material

TEEV T LY IS R &~ I\
B UE L E 4 o - i

—

Stratasys







