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. Our future world

Our life is deeply affected by many new technologies
which have reached a sufficient level of maturity!

WLAN, Bluetooth, UMTS.. b~
SmartPhones, PDA”s, SubNotebooks...

Speech interaction, gesture control...
From telephone to VoIP..

The internet of things...

Information will be available

anywhere, anytime, with any content, for any user
using any device and any access
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. Membership / Sponsorship SmartFact
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. Picture of the Shop Floor

continuous flow process
colored soap production
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discrete handling process
bottling, handling, labeling, QC, packaging...
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Live-Webcam: http://www.smartfactory.de/webcam.de.htm
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. Cluster Analysis — Fields of Research

virtual plant intelligent location interaction remote
design and collaboration and sensing devices plant control
management documentation technologies

smart Factory =
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B The wireless SmartFactoryKt

SCADA

EE

Ethernet

\\EBE;\X()(\

supervisory communication > WLAN
decentralized process control > RFID
wireless device networks > ZigBee, Bluetooth \B- ,

Loc2

failure messaging >GPRS
localisation > UWB
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B Wireless systems

(GPRS/UMTS
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B Wireless application fields

Safety critical operation

Class A
Time critical operation
Class B
Network control ble response time
Non critical operation
Class C
Nomadic information retrieval, , nice to have“ operation
gut... A1 imbrove \
g will 1P
Thind
B s Eariat Innovativ
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. Lessons learned

Wireless

» enabler for mobility
* brings flexibility
* may save installation cost

» should be complemented by wireless power supply
* needs intensive radio planning

* needs more frequency resources (on the long run)

* is vulnarable by environmental changes

 can not offer real-time transmission

» can be jammed easily and unnoticed

Wireless systems do not yet meet basic industrial requirements !

They offer advantages in non-critical applications only !

smart Factory
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B Project Group: , Digital Factory*

digital
world

OPC-Server

: » Demonstration of a ,Digital Factory*

— SIEMENS I Milestones

PLM Software > Setup of a digital model of the existing factory

Institut

Simulation of the factory
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. Project Group: ,Digital Factory“

Planning

(Factory Link)

\

. I R L — ==
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. Lessons learned

Digital factory

« will reduce planning effort
» will reduce time to market
« allows for component re-use
* May save COost (on the long run)

* needs a collaborative platform

* needs intensive expertise by the users
» must be linked to the control level

« is for big players only

A digital factory tool world will make planning and operation more

effective!
But it needs years to develop and new standards to ease integration!

smart Factory A= (FSEEn
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» Development of a platform-
Independent software for mobile
phones of different manufacturers

> Data link via Bluetooth

> Automatic detection of available
field devices

» Communication via
heterogeneous infrastructure with
different access paths and

20 smartphones JavaZME
> 4 were 0.k.
> 6 had minor problems

smart Factory - > 10 failed completely Ryt
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. Future interaction with smart production items

» SmartFactoryXl as a testbed:
- 20 field devices can be controlled wirelessly via Bluetooth
- users can access them according to their tasks, education and preferences
- dedicated remote operation device is under development

| Dosing pumps

.....

Nomadic
User

Innovative
Factory Systems

smart Factory
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The first industrial product...
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. The future challenge of designing user interfaces

A 1 TIHITY YU

Designing a
good  Local access
user interface e Known hardware

 Fixed dialogue
 Limited functions
* Known location
20 yrs.

 Nomadic access
» Changing hardware
» Multiple dialogues
» Complex functions
» Fuzzy locations

o Lifetime 1 yrs.

Abstract description
Model-based

Innovative

Run-time adaption
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B Different layers

J <!
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. Lessons learned

User-friendly operation

e supports the user to do it right
* brings more flexibility
* is important for customer satisfaction

» must be developed with methodology

» must focus on the users tasks

 should be hardware independant

 should care for cultural differences

 should be treated as important as hard- and software

Help the users to perform the tasks by a good usability!

Be prepared for rapid hardware changes and nomadic access!

smart Factory
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B Location Based Services in Industrial Applications

process

logistics products control
components control room

location ‘-' .
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Indoor Positioning Systems installed in the SmartFactoryKt-

 Ubisense UWB-Realtime
Positioning System

% ":]Q Ubisense

/ RFID Grid for Mobile

Workshop Navigation

e Cricket Ultrasonic Indoor

Location System
\ 3 e\ ~ CFOSSb@W;-:
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B Location Based Services in Industrial Applications

World level

Accuracy:

A
5-15m \/v

3 axes

Accuracy: B Building level
05-15m/3-
50
4 axes
= Room level Accuracy:
Systems: iGPS-Laser L .
oyeense 1-10cm/1.0°
UWB localization
4 -5 axes

Lo

Accuracy: == Device level
1-5mm/0.1°
5 — 6 axes
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. Lessons learned

Location-based services

» will be essential in wireless applications
» enable context and position dependancy
» enable a more efficient use of resources

» we need indoor location sensing systems
» we need location standards

* needs a careful handling of sensitive information (privacy)

We still need a convincing ,Indoor-GPS*!

We should seriously discuss the very sensitive privacy issues!

smart Factory A= (FSEEn
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B The biggest challenge

The biggest challenge....

design, setup and maintenance of highly complex
systems must be improved in terms of

e Time

e Quality

e Cost and

« Complexity

smart Factory (R |FSEum
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. Advances on the device level

analog digital smart + wireless
(4-20mA) (Profibus) (WLAN)

IP 170.93.14.0

smart Factory DA (S e
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B Device Modelling

(@]

Physical

Device Device Model

i Energy-Model | 7
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weete | Service-Model BPE-
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. Web penetration —
L vvep
server

planning

accounting R% PC’s

Web Web
server ) ) server
supervisory i .

control

PC's

machine
control

device webservers
control
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| Signal
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. Production in the 80th: Electric

Initial situation:
 Automation via electrical
signals

Ethernet
EENINEE Terminals
. PLCIERIRN 5K
technical
devices idal 24V
ecturiga
Vs signals +/- 10V
4-20mA
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. Production in the 90th: Bits and Bvtes

Main changes: Drlven by:
« Microprocessor technology Increasing functionality of the
e Advances in digital signal field devices
processing » High wiring effort
SCADA « High error rate during wiring of
complex systems
Ethernet
centralized [EFNIN address
technical PLC [SENEND Head1
modules |

7 field bus

,Modulel”

al\c/ild[jeslszu address decenl’
MOAUES" " Module3“terminals Ivlodule4
smart Factory - IS e
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Main changes: Driven by:
« Mechanical and control « Demand for faster design and

modularity faster setup of the equipment
* Increasing IT deployment in

production SCADA

Ethernet
i IP-address
technical Controller E <head_control>

objects

network

! / messages

decentralized
PLC s

netaddress ~L_
<modulel> netaddress

<module2> netaddress ~ < PLC |
<module3> o
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. Production in the 10th: Services

Main changes: Driven by:
« Standardization of « Integration of business and

communication production systems

interfaces SCADA
. - C' iﬂlmmramlm
* Orchestration via :> % > MES k
- Qr‘ LeohFarlntidtiadhment_s_
| ¢
C Ethernet ) seraipnaton
SerV|Ce .’lJFsulﬂmm

services instead of
functions
ﬁ&mamﬁz:ﬁmnt

.’ | Cnrmétarec

. network
service etwo I
. abstract
~_ _ providers :
N mechatronic

objects
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Driven by:
e The Internet-of-Things

uuuuu

DalaTypePropery

D e |:> % MES - Business Logic based on Semantics

nge | ObjectProperty

Ethernet
knowledgeg
service 7 network

providers semantic

objects

Semantic services + context

German

Intalligence
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B The Pyramid of Automation /\
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B The Pyramid of Automation o today
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B The Pyramid Network of Automation Services  tomorrow

.9cy.
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. Project: SoA-Architecture for the SmartFactoryXt

Structure lService repositoryJ [/ oo \]
ISA95 e
x>
B2MML S
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Process ‘A & t

deployment e ‘ [ACPLT/KS-Server]

webserver
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o’
e Problems:
“,«o\"l' * no experience
\e,\' * no trust
e\ \ ' hoexperts
o
™

A successful implementation of
SoA requires the company-wide
definition of tasks and services

local services first !l
Tools and software come second !

smart Factory (R |FSEum
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emantics in industrial production?

Ji

<A (€ © 6 ©

milling drilling fettling washing |service

product
knowledge model knowledge

Can another
manufacturing station
by passed first?

Can the product still be
manufactured?

cognitive factory
» [ behavior J«
complexity flexibility and
[ control J “ [ adaptability
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. Interpretation of Context Data

1T |

Interpretation
Service

'1.5‘.:’.“; hhhhh | I Innovative
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ag enarios al pes in the SmartFactorykt

. Usage Scenarios and Prototy

* Mobile Maintenance
Derivation of the current situation of a
maintenance worker using a mobile navigation
device based on location information

 Universal Interaction (Touch And Connect)

Which communication interface is suited for
a special field device and guarantees a certain
response time?

 Reconfiguration of plants (digital factory)
Is this plant suited to manufacture a certain product?

.n RG:;qm;:n_cnm- | F Innovative
r imetigance Factory Systems

smart Factory
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. Why Semantic Service Description?

syntactic
8 Repository (UDDI)

syntactic / \

— WSIDL syntactic
_ v
semantic OWL-S / WSDL-S
gap | Ssemantic
L |

i

BPEL
syntactic

smart Factory s
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. Lessons learned

SoA architectures

» will decouple hardware from control engineering
» will bring more agility
 will focus on a semantic control level

* may have an unpredicable behaviour

* needs new expertise of users

* needs smart webservers in each device
» needs well defined service standards

* revolutionizes control engineering

SoAis an enabler for the Factory-of-Things!

SoA is a new engineering paradigm and needs a different way of
thinking!

smart Factory DREEE | FS IS m,
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. Key changes in the factory of the future
eyerything is
described by

semantic services

read_temp<valve_in4>

= ! IP 183.77.18..
eyerything eyerything

is mobile th€ factory DU o +worked

itualft
merges with
reality
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Market Requirements

higher agility higher mobility improved quality

: imulation :
Wireless networks simulatio Low-power electronics
, authentication
Plug "n play
Smart devices : . Semantic web
SoA Location sensing
Solutions

. : worker
digital factories

fast product network
changes production
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B We need new engineering paradigms

the 00 s

Placing buttons, switches Modeling interaction

and windows SECEUCEN opjects and systems
englnee”ng !<comm obi>:alarm!
- F—
: ) Modeling mechatronic
Drawings Mechanical . .
_ _ objects and systems
engineering EEEEE——
C—1 =
the 90 s — |

Writing code
IF $B5 EQ #0A
THEN GOTO...

Designing transistors, Electrical _ _
L _ _ Modeling functions and systems
gates and circuits engineering VHDL

|
ARCHITECTURE xx67 OF nor_gate
ISBEGIN y <= a NOR b; END xx67;
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. Towards Future Production

A
Productivity “Internet of Things”
Yo
b5,
CO/)? /7@/
,0(/ 1
% > The Factory-of-Things >
1‘@%
GSS QJ/ .
g, Global Production Systems
J///
e, e _ .
e/@of%% Computer-integrated Manufacturing
07 L
/};OG//;Z/)CE
Fordism & Taylorism
Mass Production
Time

7
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I Transparent and
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| s\ integrated Processes

1 Highly Reconfigurable RN 4" Context-sensitive

2,
\Smmmmm— s m————— .
\\ Processes I -I/:, Assistance

( Explicit Process and Product

N
£ g Description
By means of Semantics )

[-,,3 Global, standardised
- Communication Architecture
by means of SOA )
~
Structural Flexibility
by means of Modularity
J
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Increase of
Productivity

Optimization of
Process Quality

Efficient Use of
Resources
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shaping the future
of manufacturing ICT
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