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Furopean Manufacturing in Numbers

Number of manufacturing enterprises:
2.1 million (9% of all EU enterprises)!

e

Manufacturing sector’s
turnover: 7’300 billion EUR!
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Employees in manufacturing: 30 million
(21.8%of allemployees in EU)!
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Manufacturing sector’s added value: 1900
billion EUR (27% of total added value in EU)!

lhttps://ec.europa.eu/eurostat/statistics-explained/index.php/Archive:Manufacture_of_basic_metals_statistics_- NACE_Rev._2
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Furopean Manufacturing Challenges
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Digitization?: Less than 15%of all Europe’s labor cost in manufacturing is
manufacturing companies are highly not competitive (2019):
digitized, e.g.: 1. 27.7 EUR/hour in EU?
I. Only20%ofallcompanies are 72 5.2 EUR/hour in China**

employing IoT solutions. 3. 2.6 EUR/hour in Vietnam **

Implications: Is human labor too costly
and will disappear in the long run?

2. Only 16%ofall companies automate
their processes with robotics.

These challenges in European manufacturing are directly addressed in SHOP4CEF...

“Exchange rate 1.12 Dollar/EUR
Zhttps://ec.europa.eu/growth/tools-
databases/dem/monitor/sites/default/files/Digital%20Transformation%20Scoreboard%202018_0.pdf
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In SHOP4CF, we ...
o9

% ... Create a software platform with a variety of re-usable
O?_@:O components for the convenient deployment in manufacturing
5_6 6} environments, thereby increasing the degree of digitalization.

... believe that the project outcome will have a positive impact on

rO}O{OW the labor market, as the human worker will not simply be
I | I
"

replaced by automated processes, but will find new
relevance.

So far so good — But how are these goals addressed in SHOP4CF?
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g SHOP4CF marketplace 2
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Presenter Notes
Presentation Notes
We offer all our components in DOCKER format
About 25 components offered by the projects partners
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<> Software ~

Ramp loT

[B Tools v

& Component Catalogue

Software Solutions

Custom Search

[[] Compatible with the RAMP loT platform

Name

y Wi-POS Indoor
Localization

The Wi-POS system is able to
accurately determine the position of
AGVs, robots or equipment on the
shop floor.

https://ramp.eu

Q, Search

Manufacturing Dynamic Task
<> Process Management <> Scheduling for H-R
System collaboration

MPMS includes the functionality to
design processes and describe agents,
and execute in automated way the

processes by assigning activities to I.‘&

agents.

ROS2 Monitoring Tool

®

DT-CP: Digital Twin - for planning and
control

Pieter Becue (imec): Final Event ConnectedFactories (2022-11-23)

&1

SHOPACF

https://shop4cf.eu/marketplace/

M202P: Multi-Modal Online and Offline
Programming solution

DCF: Data Collection Framewark

%;%

VR-RM-MT: Virtual reality set for robot and
machine monitoring and training

O

ADIN: Adaptive Interfaces


Presenter Notes
Presentation Notes
Currently 25 components, but we organize FSTP Open Calls where 3rd parties can apply for funding

https://ramp.eu/
https://shop4cf.eu/marketplace/
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Presenter Notes
Presentation Notes
Projects components are deployed in large scale pilots at our industrial partners (siemens/bosch/arc/ VWP)
Each set up 2 large scale demonstrators (in collaboration with project partners)
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data anomaly monitoring robotics reasoning

anomaly collection detection predictive

CO@“@ Business Ecosystem https://spaces.fundingbox.com/c/shop4cf
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Objectives of pilots

|dentify real-world challenges
Develop functionalities addressing real manufacturing needs
Collect feedback, extend and improve

* Human factors relevance and value
® * Innovation and ambition

[
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« Reusability of components



Presenter Notes
Presentation Notes
KPIs defined for Pilots
Important to get feedback from the shopfloor, from the workers
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Corporate Pilots

Uu"tswugen @
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Partner Component BOS #1 BOS #2 SAG #1 SAG #2 SAG #3 ARC #1 ARC #2 VWP #1 VWP #2
DTI ROS2 Monitoring X X
Workcell Process Optimization based on Reinforcement Learning
TUE MPMS X X X
FzI FBAS-ML X
DTS X
F-TPT X X
JVERNE/FZI |Human-Aware Mobile Robot Navigation X X
TECNALIA  |AR Content X X
VR Creator
UPM Interoperability Layer through Web of Things (WoT-IL) X X
PSNC Predictive Maintenance (PMADAI) X
Visual Quality Check (vVQC) X
Digital Twin for Intralogistics X
IMEC OpenWIFI X
FLINT (M3RCP) X
Wi-POS X X X X
TAU Virtual Reality Set for Robot and Machine Monitoring and Training
Multi-Modal Offline and online programming solutions X
Adaptive Interfaces
Digital Twin X
C2NET Data Collection Framework X
IFF Review of Risk Analysi X X
Automated Safety Approval X
TUM AR for Collaborative Visual Inspection X X X
ZZ-11-73)
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77 Arcelic: AR TELEASSISTANCE FOR
EQUIPMENT MAINTENANCE

Problems description:

Hole punch on drum: During the production of the
drum from metal sheet, punches do not center
correctly to their determined positions. This results in
mismatch of the holes and pockets.

Expert advice is needed to improve

SHOPA4CF Pilot:

WoT-IL component translates sensor data and posts to
FIWARE context broker

AR TeleAssistance component visualizes sensor data
while talking to an expert
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Wrong hole

Correct hole
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Presenter Notes
Presentation Notes
Sensor data available which drum passed through which machine at a specific time
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/— AR TeleAssistance

Communication between
workers and experts
through video streaming

Augmented with reality
indications

Users can use mobile
devices and HoloLens

Pieter Becue (imec): Final Event ConnectedFactories (2022-11-23) 13
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; Bosch uc1

Electronic components
to assemble on PCB

PCB board where electronic
components are assembled

Removing physical instruction manuals
» AR-CVI(TUM)

Visual Check of the Assembled PCB

> Visual quality check (PSNC)

Automatic transportation of the assembled PCBs

» Human-Aware Mobile Robot Navigation
(FZI/Jverne)

> Wi-Pos(IMEC)

Task orchestration
> F-TPT (FZI)

Pieter Becue (imec): Final Event ConnectedFactories (2022-11-23) 1414
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Siemens UC1: Gearbox Assembly

Not a fully automated task: involves both the human
operator and the robot in a collaborative workspace

First tests:

The robot arm brings the different components of the -
gearbox to the operator B
Operator does the assembly i &
Increases efficiency by approaching the necessary S vE/
parts to the human /L

Second tests:
The robot work in the same gearbox in parallel

Distribution of rolls according to both robot and
human skills

Pieter Becue (imec): Final Event ConnectedFactories (2022-11-23) 1616
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In SHOP4CF, we are 20 Partners ...

=

2 SMEs 5 Universities
5 Industry 8 Research

partners organisations
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Presenter Notes
Presentation Notes
SME (small- and medium-sized enterprises): ISDI, FundingBox
Universities: TUM, TUe, Opolski, Politecnica, Tampere
Research Organizations: VTT, Fraunhofer, DTI, Imec, FZI, Jverne, PSNC, Tecnalia
Industry Partners: Bosch, VW, Arcelik, Siemens, European Dynamics
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:®i Project Coordinator
TUM

Technical Manager

DTI

@: Innovation Manager
IMEC

Quality Manager
TECNALIA

Coordination Manager

UPM
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Key exploitable results

25 interoperable components and rising
» Solving a human challenge on the SHOPfloor

Marketplace
» Easytoaccess &deploy components

Support
» Tramnings and MOOCs are available (https://learn.shop4cf.eu/)
» SHOP4CF Community for tailored support

Architecture &Data model
» Interoperable with FIWARE Smart Industry

Pieter Becue (imec): Final Event ConnectedFactories (2022-11-23)
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https://learn.shop4cf.eu/
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FIWARE SHOP4CF

SHOPA4CF

Component lf] Interoperability
SHOPACF / FIWARE HI H
‘f N CONTEXT BROKER lf] Limit learning curve
Component

loT Agent

loT Agent loT Agent

SHOPFLOOR RESOURCES
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Presenter Notes
Presentation Notes
Benefits of basing ourselves on FIWARE -> interoperability !

Learning curve can be steep, but you only have to do it once

Components can e.g. be ERP/MES systems


/C_ INTERNATIONAL DATA
SPACES
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Data sharing in a

Data Space

Usage S = Usage
Policies z '} Policies
Data —> App ¥ Pt ) > App =

Owner — — (—-——(-_._ - P FE—
Data IDS Sy IDS

Connecior Data exchange’and.data processing Cunnector

along the data value chain

DELE] . Data
Provider o i RO : Consumer

IDS Ecosystem Vocabulary

< INTERNATIONAL DATA ity
SPACES ASSOCIATION Provider

FI S

FIWARE TRUE Connector

@ Siemens pilot test case

NGSI-LD Data APP

NGSI-LD Data APP

Execution Core Execution Core — 1 1
S — ::] List available data

=" at industrial partners

Consumer Role Provider Role
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Presenter Notes
Presentation Notes
Currently being deployed at Siemens Pilot 
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Secure communication

[s [11141 49
Management Policy * On g0 n g..
(Keyrock) ‘ _ Decision To be va hdate d by industrial partners

Point
(Authzforce)

SHOPACF Policy
Component Execution SHOP4CF / FIWARE

Point CONTEXT BROKER
(Wilma)

FIWARE
Component

loT Agent loT Agent loT Agent
A / v\ #f \
6606 G060 oo
SHOPFLOOR RESOURCES
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Presenter Notes
Presentation Notes
Are we still a long way from actually interconnecting factories ?�E.g. connect a factory with its suppliers to optimize the supply chain. Automated stock management, auto delivery of parts that are almost out of stock?
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A platform to enable Industry5.0

SHOP4CF

Pieter Becue (imec): Final Event ConnectedFactories (2022-11-23)

Digital marketplace
Offering software components (easy access)
Allowing direct communication developer - customer

Selecting the best solution for customers based on their
requirements

Reference Architecture
To ensure interoperability and future proofing
A Human-centered focus

Asses the impact of the technology on
employers & employees


Presenter Notes
Presentation Notes
SHOP4CF Innovation is a combination of all these factors.
=> we really created something UNIQUE here...now the hard part still has to come...
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Success stories: Create noise (target integrators)

B Getting started guides: Make it as easy as possible for the users
1 :
h {”Q’L < Support users: Support users, component developers, integrators
'S S 26

ALL partners agreed to continue to offer support for their components on RAMP (min. 2 years)
European Dynamics will continue to develop & support RAMP

Pieter Becue (imec): Final Event ConnectedFactories (2022-11-23)
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Presenter Notes
Presentation Notes
Build a critical mass before the end of the project…

More components => more users => more interested parties 
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