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QUALITY in a Nutshell

Project No: 825030

Project Full Name: Autonomous Quality Platform for Cognitive Zero-defect
ManUfacturing 4.0 Processes through Digital. Contlnuity in
the Connecled FactorY of the Future (QUA4LITY)

Duration: 39 months
Start/End date: January 1t 2019 / March 315t 2022
Partnership: 45 partners, |3 countries, |4 pilots

Strategic Objective: DT-ICT-07 (Digital Manufacturing Platforms for Connected
Smart Factories)

Total Eligible Cost: 19 520 535.28 EURO
EC Contribution: 15 998 180.54 EURO (I M€ open call)

www.qu4lity-project.eu QU‘\\LITY
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QUXLITY
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Up to 50%

Production ends as scrap

QUXLITY



Zero Defect Manufacturing
and Industry 4.0

&) Costly & time consuming deployment
& Lack of digital continuity
&) Poor SME engagement
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Digital
enhancements
to state of the art
ZDM equipment
and processes

Pan-European
Innovation
ecosystem

for AQ ZDM
solutions

DiGITAL FACTORIES 4.0 &
AUTONOMOUS QUALITY ASSETS
FOR ZDM

ZDM DIGITAL ENABLERS,
INFRASTRUCTURES &
MANUFACTURING EQUIPMENT
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EUROPEAN INDUSTRIAL QUALITY
DATA-DRIVEN OPERATIONS &
SPACES

EUROPEAN ZERO-X MANUFACTURING
ECOSYSTEM

www.qu4lity-project.eu

Reference
architecture and
blueprints
for integrating AQ
in the factory 4.0

Digital
Manufacturing
Platform

composition for
AQ ZDM
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Improve quality Reduce time
of decisions to action

Autonomous Quality: A Digital Challenge
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Digital Autonomous Factories 4.0

Distributed
Cognitive

Collaborative  Flexible

www.qu4lity-project.eu
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Autonomous Control & Decision Workflows

A product and process lifecycle perspective — Digital Thread

Possibility to implement feedback and feedforward control loop

IIoT data
streams

Selected
data streams

Industrial Big Data
" Space
/s 2 o{ p\
///';/f ;.;f* é&‘» x'
T = Simulation-based
prognosis

2 (Federated edge)
Classical = machine learning
control loop ' loop

(Deep Edge)

EHTitTa] Actionable
Edge Al Cross-context
learning
Actuation @ @
Feed-back controlloop Feed-forward control loop
After-sales Production/ > Engineering /
Service < Workplace Planning )

Adapted from Siemens
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Autonomous Quality (AQ): Zero-X Control Blueprints

Multi Layered ZDM Control Model

Autonomous Quality

e
Holistic quality control flows

Objectives — — —
Cognitive qualityimprovement/optimisation flow
Integrated concurrent design, planning, production and service quality flows
Quality chain in smart connected factoryand global production network
" Core o .
Operational ’ Collaborative Smart Collaborative
; Supplier Connected Connected Connected Customer
environment Factories Factory Factories
i L3: Collaborative L2: Integrated - :
Technical . . t€g i L1: Quality Chain
environment Quality Chain Quality Chain

Collaborative

Change Data Space Engineering

Management Operation

Organisation

) __ Culture
Assets Sustainability Business Standards

Circu'arity Information Organisation

12 www.qu4lity-project.eu

Quality Chain Level Quality Assurance

—

Integrated Quality System (IQS) Level Quality Assurance

Multi-Layered ZDM Control Model

Layer |I:
Layer 2:
Layer 3:

QUNLITY



Autonomous Quality (AQ): Reference Architecture

Digital Service
Engineering

Enterprise /
Ecosystem

Factory
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Production Line
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Interoperability Assurance Layer

ADAPTATIVE INTELLIGENT

Data at Rest

Data in Motion

AUTOMATION (IA)

Digital Manufacturing Sovereign Digital Service
Platforms & Service Operations Infrastructures

MULTISCALE Al-POWERED HUMAN-CENTRIC COLLABORATIVE
COGNITIVE PROCESSES ARTIFICIAL INTELLIGENCE (Al) Shared Data Space

Collaboration, Business and Operation Engineering and Planning Services
Services

H Value Chain
BT BTN - [

Corporate/Plant IT Service Network: 5G, Wireless, Wired Ethernet
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an S(:rveil;e;men Planning Services Visualization Services Ledger 0 Data Lake Big Data

Production OT Access Network: Deterministic Ethernet (TSN), OPC-UA, IEC61499, IDS/NGSI-LD
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Corporate Network

5G Multi-
Access Edge
Computing
(MEC)

loT Automation Services Control Services Edge/Fog

Computing
Platform

PLC/
Industrial PC
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loT Interface (10-60Hz),
5G m MTC, 5G eMBB

Real-Time Control Interface (125-1000 Hz),
5G URLLC

Field and Proximity Network; Analog Inputs, Real-Time Ethernet, Digital I0s, Camera Link, P&P Factory Network
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Autonomous Quality for ZDM

Digital Framework

Autonomy Qualification
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Digital Factory Alliance
Platform

DIGITAL FACTORY ALLIANCE
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Autonomous Manufacturing Asset &
Control &—
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Zero-X Manufacturing
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Platforms




Autonomous Quality

Sovereign Digital Infrastructures and Enablers for Next Generation Equipment and Factories

Industrial 5G

Industrial Networks
Faster Connectivity

] 4G Private LTE loT ana\ ~
Cybersecurity § 5CMEC Smart Sensors \ * Models and Standards
QUALITY PST framework Industrial IoT e Enhanced EqUiPment
Smart Contracts (DA Cognitive S q.a .
Hr;;erlat?géa-:ss—;-serr)\?i?e Devi(z;genll\/:;re'nageerr'ﬁg;st ® Dlglta| Solutions y
\
 TEFs
Artificial Fog/Edge * Lighthouse Pilots
Intelligence Computing e Call E .
Distributed processing e Xperlments _J

Deep Learning for RUL
Design4AM
QARMA

Edge nodes (Nerve Blue
Savvy Smart Box,
FOOTPRINT)

Digital Factory Alliance

Analytics
Platforms

Cloud and

Data Spaces

DataCrop DDA Cloud/HPC Infrastructures
OpenVA Interoperability MW
DataFabric Trusted Data Space for ZDM

www.qu4lity-project.eu QUD’(LITY



Autonomous Quality

Al-powered ZDM Processes
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Autonomous Quality for ZDM

Large Scale Pilot Typology

FACTORIES 4.0

9 ZDM Pilot Factories

Automotive & electronics (4)
White Goods & Appliances (2)
Aero (1)

Railway (1)

Ceramics (1)

5 ZDM Equipment Pilots

Milling machines

AGVs

Stamping Press

Additive Manufacturing/Laser Systems
Industrial Furnace

PHILIPS
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@ Zero Defect Production Facility Pilot

@ Zero Defect Manufacturing Equipment Pilot
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Autonomous Quality for ZDM

Products

>0 & &

Aeronautics Machine Tool & Railways
Automation

©
SRR

Automotive Healthcare Ceramics

20 www.qu4lity-project.eu QU™LITY
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Autonomous Quality for ZDM @
Quality Value Chains
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Thank you for your attention !!
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