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Manufacturing cost index 2014
Manufacturing cost converge - globally and timely

EXHIBIT 1 | Comparing the Top 25 Export Economies

Manufacturing cost index, 2014 (U.S. = 100)
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Horizontal Integration #&[EISEAR
From B2B and B2C to Business to User (B2U)

Back End Focus Value-adding : Focus Positioning Front End
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+ Saelf-configure for resiience SCﬁ{IE :
+ Self-adjust for variation
@ Self-optimize for disturbance — CO n neC“O n ( E& )

+  Integrated simulation and synthesis

- Remote visualization for human — Conversion (ﬁ]ﬁ)

0 O .+ Collaborative diagnostics and decision making

3 &:\ - Immrot vafiatiec:‘ntsidaer:\l:i:;ation and memory — Cybel’ (ﬁ%#&ﬂ)
A8« Clustering for similarity in data mining
. (S’m:;\:gﬂ::';mm:m machina health and multi- — COgnltlon (ﬁ;ﬂ“u&m)
+ Degradation and perfomance prediction - .
e — Configuration CRZEIEH])

+  Tether-frea communication
«  Sensor network
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Our future scenario of shop floor production
Decentralized self-organization of smart factories in real-time

Cyber-physical systems (e.q.
machines, facilities)

Capacity is fully-

In two hours | have to be r booked till Friday

delivered!

I will be able to
work on Saturday §

Hooper will be
empty soon,
please refill!

B Have an identity

B Communicate with each
other and their
environment

B Configurate themselves
(Plug and Produce)

I've to leave
early. Who can
operate my
orders?

Store information

B Have easy-to-use human
— machine interfaces

v

Decentralized self-
organization in real-
time

New big customer order:
Additional shift on Saturday
necessary
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Each object in the factory becomes smart
IBin — Intelligent bins order their fillings autonomous

The quantity can be obtained via the built-in camera,

WURTH

the information will then be transmitted to the other ITsystems (e.g. ERP)
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Fraunhofer IPA Cloud-Architecture for Industry 4.0

Virtual Fort Knox: supported, secure Cloud Platform

VIRTUAL

Devices

mOS AppStore
APP APP

HP HW
Infrastruktur Legend:
(Server, SAN, 3 SerVice
Network, ...) @IPA

Sicherheit

Sicherheit

AS  Aggregated Service
18] integration Service

CS  Cloud Service
CPS Cyber-Physical-System

mOS Manufacturing Operating System
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Robots will be mobile, flexible and safe
Example: SEW Eurodrive - freely navigating DTS (carries the robot
for bin picking)

3D-camera system
ensenso N20

KUKA Agilus

~— — - 3 v , —— Bin VV.Ith
: : - s cut-pieces
Cut-pieces - s ' W

Mobile platform —
Inductive power
transmission
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Sense&Act

Rule based approach for production and logistics management

Features
< 2 = SN . If stock product 7815<12
B Simple way to define ownl/individual =RF ﬂ pcs, then create new order
les for interlinking the production Joo, ENRRIEEE
Lo geep Actuator , |
entities \.\
B Monitoring of sensor values If Machine
B Automatic triggering of predefined [ A s A e AT
actions Rules ' _SFrZ Sl - B\
o N
Benefits Sensor

B Flexible interlinking / integration

B Simple adaptation to company specific
requirements and situations

M Enables rule based production

B Flexible/ transformable production IT
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