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Executive summary

This deliverable reflects the effort performed by the ENHANCE partners mainly in WP2 (development)
for the creation of the learning materials for the topic Quality 4.0. The deliverable reports on the list
of all the courses and related activities recommended by all the stakeholders (academic partners,
industrial partners). For the topic Quality 4.0, 14 activities have been developed. The partners have
adopted an iterative development process based on refining the first version of each activity through
subsequent cycles.
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1. Introduction

This document is developed as part of the ENHANCE project in the pilot 3 of Quality engineering. The
content describes all developed courses and related activities for the topic Quality 4.0, providing a
comprehensive overview of the curriculum designed to enhance quality management in the era of
Industry 4.0. It includes detailed course descriptions, learning materials, and the integration of
advanced technologies such as data analytics and loT in quality processes. Additionally, the document
outlines practical activities and case studies that enable participants to apply theoretical knowledge in
real-world scenarios in Quality engineering.

1.1. Purpose of the document

This document aims to describe all the courses and related activities for the topic Quality 4.0. The
following figure depicts the list of all the activities. More information about the activities will be given
in the next chapter.

Table 1: List of activities for the topic Quality 4.0

Act 5.1: Integrated Systems Thinking: Introduction to Model-Based Systems
Engineering

CrERE Act 5.2: Non-Conformities RCA and Quality gates design

Advanced PSS | Act 5.3: QC model design
Quality Design

Act 5.4: Design for X applied for Quality
Act 5.5: 10T and BPM for Integrated VSM

Act 6.1: Integrated process improvement

Course 6 . . .
Act 6.2: Quality Process maturity self-assessment and lifecycle management

QC analytics for | Act 6.3: Inspection Methods, sampling, Inspection Plan
Zero defect

manufacturing

Act 6.4: Prescriptive and adaptive decision for Quality Control

Quality 4.0

Act 6.5: Quality Planning, Control and Management functions

Act U.3.1: Sensor’s sensitivity analysis and selection

Act U.3.2: Non-Conformities RCA and Quality gates design
Use Cases Act U.3.3 loT and BPM for Integrated VSM

Act U.3.4 Process maturity self-assessment and lifecycle management

Act U.3.5 Prescriptive and adaptive decision for Quality Control

1.2. Reference documents
D1.1, D2.1 and D1.5
1.3. Applicability

This document will be used by interested (from EU, Erasmus PC, etc,) partners to have an overview
about all the developed activities and the related details on the LelL Platform. The document is public

1.4. Definitions
N/A

1.5. Structure of the document

D1.6 The administrative organisation of the DIH Page 8 of 39
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This document is organized in 5 sections:

e Section 1: Introduction

e Section 2: Enhance project overview

e Section 3: List of activities developed for course 1 titled Advanced Quality strategies

e Section 4: List of activities developed for course 2 titled QC analytics for Zero defect
manufacturing

e Section 5: List of activities developed as use cases

1.6. List of acronyms

BPM  (Business Process Management
CMMI Capability Maturity Model Integration
loT Internet of Things

QcC Quality Control

PSS Product Service System

RCA  Root Cause Analysis

VSM  Value Stream Mapping

D1.6 The administrative organisation of the DIH Page 9 of 39
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2. ENHANCE project overview

ENHANCE — strENgtHening skills and training expertise for TunisiAN and MorocCan transition to
industry 4.0 Era — is an Erasmus Plus project founded under the KA2 Cooperation for innovation and
the exchange of good practices (Capacity Building in the field of Higher Education) programme by the
European Commission under Grant Agreement N° 619130, to be conducted in the period January 2021
until January 2024. It engages 7 partners from 5 countries with a total budget of 779k€. Further
information can be found at http://eplus-enhance.eu/. Figure 1 gives an overview of the ENHANCE
project organization.

The emergence of industry 4.0 concepts and applications brings new paradigms impacting all the
industrial business domains when they need to conduct successful digital transformations or increase
workshop connectivity. The evolution of Maintenance, Production and Quality Engineering (MPQ 4.0)
represents the main application domains where Industry 4.0 produces effective beneficial results.
Figure 1 presents the overall ENHANCE project organization.

Prog Country b Partner Country Members Industrial Partners

T1.1: MPQ 4.0 Related Work wp1

ENHANCE ASSETS SUSTAINABILITY MODEL

T1.2: MPQ 4.0 HEI existing skills and Gap analysis ENHANCE ASSETS

T1.3: MPQ 4.0 Learning

Production

B

=]

E
T Framework ‘é’
o -
£ T1.6: 2 DIH Organisation model| [}
g’n T1.5: Report on training HE Staff T1.4: Training Strategy 5
@ ©
& c
] ©
2 . c
o T2.1: Requirements in MPQ 4.0 Learning Learning Equipments o

=
9 T2.7: 2DIH Creation ©
° £
a—. T2.2: Pilot 1: T2.4: Pilot 3: E
& Maintenance Quality MPQ 4.0 Digital Digital 3
a i S 4 Innovation Hub  Innovation Hub 2

wp2 T2.3: Pilot 2: 2

= Training Material - Tt M 3

a

T2.5: Lifelong eLearning (LeL)

T2.6: Report on training activities platform

WP3: Quality plan for training and skills assessment

© EPLUS ENHANCE CBHE GA® 619130
Figure 1: ENHANCE project organization.

The ENHANCE project focuses on building new MPQ training capacities at Higher Education Institutions
(HEI) in Tunisia and Morocco to establish interactions between the following stakeholders:

e European universities and research institutions (from France, Germany and Portugal)
confirmed MPQ 4.0 competencies, training materials, collaborative research projects, full
operational Digital Innovation Hubs (DIH), technology transfer experiences, etc.

e Partner country universities (from Tunisia and Morocco) with teaching and training activities
in MPQ and existing connections with their local industrial partners.

The ENHANCE project will create several outputs and two primary tangible outcomes:

e New MPQ 4.0 equipment and training materials developed in connection with the existing
training programmes and consolidated through three industrial pilots. The new material will
be used to train the trainers and the students in the different partner country universities.

e Two DIHs, one in Tunisia and one in Morocco to sustain the project outcomes through their
reuse for training in industry.

D1.6 The administrative organisation of the DIH Page 10 of 39
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ENHANCE aims to become the reference model for creating effective and sustainable training material
for MPQ 4.0 in both partner countries with content approved by academia and industry.

3. Course 1: Advanced PSS Quality Design
3.1. Course objectives

This course on Advanced PSS Quality Design aims to equip participants with a comprehensive
understanding about Model-based system engineering, Non-Conformities RCA and Quality gates
design, Quality control model design, Design for X applied for Quality, loT and BPM for Integrated VSM.

3.2. Presentation of the list of activities

3.2.1. Act 5.1 Integrated systems thinking: Introduction to Model-Based Systems
Engineering

- Objectives: Introduction to Model-Based Systems Engineering, Requirements engineering
and the use of ARCADIA, CAPELLA, UML and SYSML
- Link on the LeL Platform: https://lel.eplus-enhance.eu/course/view.php?id=30

Outline Z"ﬁﬂﬂce

Mustuans - Prcin - Bully

Introduction ' I Requirements

eProduct Engineering

Case study 1 using
ARCADIA &

*Service #Stakeholders Case study 2 using Case study 3 using

=System *Needs
sLifecycles *Requirements
*MBSE =Specifications document

UML SYSML

CAPELLA

14f11/2023 ENHANCE - http:ffeplus-enhance.eu/ 7

Figure 2: Act 5.1 Integrated systems thinking-Introduction to Model-Based Systems Engineering — content example
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ENHANCE Domain Quality 4.0

Skill Set Advanced Quality strategies

Activity Title Integrated Systems Thinking : Introduction to Model-Based Systems Engineering
Activity Acronym Act_5.1

Activity Description

Integrated Systems Thinking : Introduction to Model-Based Systems Engineering

Keywords Systems modelling umML SysML MBSE
Teaching task related to 14.0 Topics Teaching Plan Learning Path
" Delivery Method (gamification, case stud . . . " If PASS goes
Hard Skill 2 . (e ) ’ v Teaching Material Duration (Hrs) Soft Skill Assesment If FAIL goes to e
simulation...) to
Introduction
Product problem Solvi
. . .Problem Solving .
Service .Presentation Task 1 t until
Task 1 . - ppt slides 4 .Critical thinking Quizz ask 1 {repeat unti Task 2
System .Infographic communication N done)
. .Team working
Lifecycles
MBSE
[Requirements Engineering
Stakeholders . .Problem Solving
.Presentation Task 2 t until
Task 2 Needs . - ppt slides 4 .Critical thinking Quizz ask 2 {repeat unti Task 3
) .Infographic communication N done)
Requirements .Team working
Specifications document
. .Problem Solving
. .Presentation Task 3 t until
Task 3 Case study 1 using ARCADIA & CAPELLA . o ppt slides 4 .Critical thinking Quizz ask 3 (repeat unti Task 4
.Infographic communication N done)
.Team working
. .Problem Solving
. .Presentation Task 4 t until
Task 4 Case study 2 using UML . - ppt slides 4 .Critical thinking Quizz ask 4 repeat unti Task 5
.Infographic communication N done)
.Team working
. .Problem Solving
. .Presentation Task 5 t until
Task 5 Case study 3 using SYSML . L ppt slides 4 .Critical thinking Quizz ask 5 (repeat unti Done
.Infographic communication ) done)
.Team working
Meta Skills

Module Outcomes

Participants will be able to conduct an Integrated Systems Thinking process using Model-Based Systems Engineering

Target Group (students, workers...)

Master students

SME personnels

Assessment Method

Project report, Project presentation, Assessment of teamwork

Teaching Material

Equipment|

Multimedia

Content URL|

Class requirements (equipement that

Laptop/Desktol
participants should bring) ptop/ P
Prerequisites (previous modules that
student should attend)
Total duration (Hrs) 20
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3.2.2. Act 5.2 Non-Conformities RCA and Quality gates design

- Objectives: Introduce the main concepts related to defect defection, root cause analysis, and
quality gates design
- Link on the LeL Platform: https://lel.eplus-enhance.eu/course/view.php?id=34

(access credentials are available for EC reviewers)

Conformity: the global picture Eﬂgﬁﬂﬁé

inassce - Puclction - Buality

R&D > Industrialization >> Production >> Delivery >> Use >

Requirements Product Specimen Product
Wity y\ Conformity 2 / Module B
— 3 ‘\-¥,,)-//’//
Manufacturing \ ca BR
. ¥4
\/d/f,,/ —
Conformities Module D
13112023 ENHANCE 18

Figure 3: Act 5.2 Non-Conformities RCA and Quality gates design — content example
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ENHANCE Domain Quality

Skill Set Advanced PSS Quality Design

Activity Title Non-Conformities RCA and Quality gates design
Activity Acronym Act_5.2

Activity Description

Introduce the main concepts related to defect defection, root cause analysis, and quality gates design

- Virtual Quality Gate (QG)

- Critical thinking

Keywords Defect Non-Conformity RCA Quality Gate
Teaching task related to 14.0 Topics Teaching Plan Learning Path
Deli Method ification, tudy,
Hard Skill GG o. (gam.l ca I\Dn CROGEL Teaching Material Duration (Hrs) Soft Skill Assesment If FAIL goes to i PAS: goes
N . - Conformity Assessment
Task1: NonConf ity Anal - i
as onContormity Analysis - Conformity modules - Presentation - PPTX Slides 4h Pr.o?lem S.olv.mg Quizz_1 Task 1 task 2
(NCA) " R - Critical thinking =
- Encoding defective causes
- Al hes to Root C: Analysi - i
Task2: Root-Cause-Analysis (RCA) pproaches to Root Cause Analysis - Presentation - PPTX Slides 2h Pr.oylem S.olv.lng Quizz_2 Task 2 Task 3
- Root-Cause-Analysis guide - Critical thinking
- lity Gat G - Problem Solvi
Task3: Quality Gates (QG) Quality Gate (QG) - presentation - pPTX Slides 2h roblem Solving Quizz_3 Task 3

Meta Skills

Module Outcomes

Participants will be able to understand how to identify,
encode, analyse and resolve detected defect

Participants will be able to design quality gate

Target Group (students, workers...)

Master students SME personnels

Assessment Method

Quizzes to be proposed at the end of each task

Teaching Material

Multimedia

Content URL]

Class requirements (equipement that
participants should bring)

Computers

dules that

Pr isites (previous
student should attend)

Act 4.4 KPI, Dashboarding
and data visualisation

Total duration (Hrs)

8h
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3.2.3. Act 5.3 QC model design

product quality
Link on the LeL Platform: https://lel.eplus-enhance.eu/course/view.php?id=36

(access credentials are available for EC reviewers)

QC model design throughout product lifecycle

Enbance

Prantenance - hoduction - amgu‘/g

Objectives: This activity figure out the link between integrated process development and

Enblance

iintenance - Prluction - Oyl

R&D > Industrialization > Production >> — >>
CAD CAE CAM %

Manufacturing cQ

BR
Build tailored Industrial < (74
Capacities Manufacturing BR
s -
Generate Manufacturing N, BR
QC gates /) . y
Supportfzero d'efect \ Manufacturing \ BR
manufacturing & S A

Z

Adapt dynamically the
production processes

14111/2023 ENHANCE

Figure 4: Act 5.3 QC model design — content example
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ENHANCE Domain Quality

Skill Set Advanced PSS Quality Design
Activity Title QC model design

Activity Acronym Act_5.3

Activity Description

This acitivity figure out the link between integrated process development and product quality

product lifecycle

- Product exploitation & product quality data

- Critical thinking

Keywords Integrated product design QC model design
Teaching task related to 14.0 Topics Teaching Plan Learning Path
Deli Method ificati tud! If PASS
Hard skill Sty Etiodi(eanificetionzeasgietudy; Teaching Material Duration (Hrs) Soft skill Assesment | If FAIL goes to BTE
simulation...) to
Task 1: Integl:ated product design & |- Integrated product design  Presentation - PPTX Slides sh - Pr.oF)Iem S.ol\{lng Quizz 1 Task 1 task 2
product quality - Integrated product development - Critical thinking =
. - CAD-CAM QC model design
Task 2: QC models design throughout . - Problem Solvi .
a 8 8 - CAM and product quality data - Presentation - PPTX Slides 6h roblem S0 ving Quizz_2 Task 2

Meta Skills

Module Outcomes

Participants will be able to understand how to use product design
and development data for product quality

Target Group (students, workers...)

Master students SME personnels

Assessment Method

Quizzes to be proposed at the end of each task

Teaching Material

Equipment]

Multimedia)

Content URL|

Class requirements (equipement that
participants should bring)

Computer

Prer isites (previous lules that

student should attend)

Act 5.2 Non-Conformities RCA and
Quality gates design

Total duration (Hrs)

14h




Co-funded by the
Erasmus+ Programme
of the European Union

Praunterance - Proluction - Guality
3.2.4. Act 5.4 Design for X applied for Quality

- Objectives: This activity presents the basic concept and principles of Design for X, their
practices, and tools. Particularly, among the several approaches of the design for X, the focus
is on the design for X for Quality in the context of Industry 4.0, taking into consideration
different aspects and context such as the resilience, agility, maintainability, sustainability, etc.

- Link on the LelL Platform: https://lel.eplus-enhance.eu/course/view.php?id=12

(access credentials are available for EC reviewers)

1.1. Definition &Eaﬁce

Prainteasnce - Prodction - Cuality

Design for X (DfX) means Design for eXcellence. It is a set of technical
guidelines that may be applied during the design of a product for the
optimization of a specific aspect of the design. (PMBOK Guide).

19/12/2023 ENHANCE 7

Figure 5: Act 5.4 Design for X applied for Quality — content example
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Learning Activity Syllabus

Co-funded by the

Erasmus+ Programme
of the European Union

ENHANCE Domain

Quality

Skill Set Advanced PSS Quality Design
Activity Title Design for X applied for Quality
Activity Acronym Act_5.4

Activity Description

This activity presents the basic concept and principles of Design for X, their practices, and tools. Particularly, among the several approaches of the design for X, this course is focused on the design for X for
Quality in the context of Industry 4.0, taking into consideration different aspects and context such as the resilience, agility, maintainability, sustainability, etc.

. Presentation
. Infographic communication

Keywords Design X
Teaching task related to 14.0 Topics Teaching Plan Learning Path
Hard skill Deliverjiiethod(Eamiiication caze Etudyy Teaching Material Duration (Hrs) Soft skill Assesment | IfFAILgoesto | T PASSEOeS
simulation...) to
.Problem Solving  .Critical thinking
. N N " .Team working .

Basic concepts of design for X Presentation Case study PPT file 2 hour Presentation Question 1 Task 1 task 1 (SND) task 1 (SND) task 2 (SND)
. Infographic communication
.Problem Solving .Critical thinking

Design for Quality Simulation Case study PPT file 2 hour -Team working Question 2 Task 1 task 2 (SND)

Meta Skills

Finding and maintaining purpose

Module Outcomes

of design for Quality in industry 4.0.

Participants will be able to identify the optimal approach

Participants will be able to identify the key elements of a
design for X for Quality.

Target Group (students, workers...)

Master students SME personnels

Assessment Method

Project report, Project presentation, Assessment rub

ric for teamwork

Teaching Material

Equipment]

Computer

Cloud server

Multimedia)

Lecture notes

Content URL|

Video URL

Class requirements (equipement that
participants should bring)

Computer

Prer isites (previous Jules that |Data acquisition and
student should attend) analysis
Total duration (Hrs) 4




KAt Co-funded by the
o Erasmus+ Programme
AT of the European Union e

Prantenance - hoduction - amgu‘/g
3.2.5. Act 5.5 loT and BPM for Integrated VSM

- Objectives: This activity presents the basic concept and principles of lean management 4.0 and
VSM 4.0, their practices, and tools. It is based on considering that Value Stream Mapping in
industry 4.0 is a highly interactive, visible process, which illustrates the steps required to
deliver a product or service. The content is thus designed to help businesses to identify and
remove/reduce waste in their daily operations based on sensors, IT and loT.

- Link on the LeL Platform: https://lel.eplus-enhance.eu/course/view.php?id=6

(access credentials are available for EC reviewers)

Visual management 4.0

Enhance transparency by transferring targets, standards, and specifications into a visual representation.

deviations can be recognized at an early stage to implement countermeasures accordingly.

55 & Zoning L Ly 24 S & Zoning 4.0

14

S5 (nia v W ST N et an ERChi o4 12 ErRNH and AT en e warapese

5 AR replace physical shadow boards, as virtual elements

Sert Set|mQrder  Shine  Standardize  Sustain
ok rws srn Camlanzs Sedwres vavar
ememgkRTs @ pmon s Rocowmerk; e mome
einrahdan.  eToufnzhie  diniie  ogusssepas ek

Ui RFID tags store instructions for cleaning tools and
L chjects appropriately.

Andeon hoards Digital Andon Boards 4.0

= i
visualizing status and disruptions in L | H visualize complex data and processes in real-
production. iil _: "; time retrieved from mobile devices supports
display actual and target values to reveal alocationindependent access and use.
deviations.

Figure 6: Act 5.5 IoT and BPM for Integrated VSM — content example
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Learning Activity Syllabus

Co-funded by the
Erasmus+ Programme
of the European Union

ENHANCE Domain

Quality

Skill Set QC analytics for Zero defect manufacturing Integrated process improvement
Activity Title QQM?2 Business process management -VSM
Activity Acronym Act_5.5

Activity Description

This activity presents the basic concept and principles of lean management 4.0 and VSM 4.0, their practices, and tools. It is based on considering that Value Stream Mapping in industry 4.0 is a highly interactive, visible process
which illustrates the steps required to deliver a product or service. The content is thus designed to help businesses to identify and remove/reduce waste in their daily operations based on sensors, IT and 10T.

new business processes : An example

value of VSM 4.0 compared to conventionnal VSM.

. Presentation
. Infographic communication

Keywords Lean; VSM 4.0
Teaching task related to 14.0 Topics Teaching Plan Learning Path
Hard Skill Delivery Method case study, si Teaching Material Duration (Hrs) Soft Skill Assesment If FAIL goes to If PASS goes to
.Problem Solving .Critical thinking
Principals of I t4.0 Tools of T ki
Lean management 4.0 rincipals of fean managemen oo o Simulation Case study PPT file 1 hour cam wor. g Question 1 Task 1 task 2 (SND)
lean management 4.0 . Presentation
. Infographic communication
.Problem Solving .Critical thinking
Framework of automated VSM-VSM |Principle of VSM / VSM 4.0 elements and drawing . . " .Team working .
40 methods/ advantages of VSM 4.0 Simulation Case study PPT file 2 hour  presentation Question 1 Task 1 task 2 (SND)
. Infographic communication
.Problem Solving .Critical thinking
Th loitation of VSM t t Int t and understand the utility and the added . i
€ exploitation o o create nterpret and understand the utiiity and the adde Simulation Case study PPT file 1 hour Team working Question 1 Task 1 task 2 (SND)

Meta Skills

Finding and maintaining purpose

Module Outcomes

Participants will be able to draw a VSM 4.0

Participants will be able to use necessery new technologies
and techniques to transform a conventional VSM into a VSM

4.0

Target Group (students, workers...)

Master students SME personnels

Assessment Method

Project report, Project presentation, Assessment rubric for teamwork

Teaching Material

'SM Software

Multimedia

Lecture notes

Content URL]

Video URL

Class requirements (equipement that
participants should bring)

Computer

Prerequisites (previous modules that

student should attend)
Total duration (Hrs)




KAt Co-funded by the
L Erasmus+ Programme
AT of the European Union

4. Course 2: QC analytics for Zero defect manufacturing

4.1. Course objectives

Enbance

Pactenance - haduction - amgufg

This course on QC analytics for Zero defect manufacturing aims to equip participants with a
comprehensive understanding about: Integrated process improvement, Quality Process maturity self-
assessment and lifecycle management, Inspection Methods, sampling, Inspection Plan, Prescriptive
and adaptive decision for Quality Control, Quality Planning, Control and Management functions,
Sensors sensitivity analysis and selection, Non-Conformities RCA and Quality gates design, loT and BPM
for Integrated VSM, Prescriptive and adaptive decision for Quality Control.

4.2. Presentation of the list of activities

4.2.1. Act 6.1 Integrated process improvement

- Objectives: This activity presents the Integrated process improvement concept and tools. It
provides details about the CMMI for process improvement, Process Mapping and Process
architecture and improvements.

- Link on the LeL Platform: https://lel.eplus-enhance.eu/course/view.php?id=16

(access credentials are available for EC reviewers)

“ CMMI & Process maturity characteristics
Process maturity

a concept used to assess an
organization against a scale
af five pracess maturity
lewels, Each level ranks the
organization according to its
standardization of processes
in the area being assessed.
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Figure 7: Act 6.1 Integrated process improvement — content example
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Learning Activity Syllabus

Co-funded by the
Erasmus+ Programme
of the European Union

ENHANCE Domain Quality

Skill Set QC analytics for Zero defect manufacturing
Activity Title Act 6.1: Integrated process improvement
Activity Acronym Act_6.1

Activity Description

This task presents the Integrated process improvement concept and tools. It provides details about the CMMI for process improvement, Process Mapping and Process architecture and improvements.

Module Outcomes

Participants will be able to make QC analytics for Zero
defect manufacturing

Participants will be able to do a process modeling and
mapping

Target Group (students, workers...)

Master students SME personnels

Assessment Method

Project report, Project presentation, Assessment rub

ric for teamwork

Teaching Material

Equipment|Drawing/UML tool

Multimedia|Lecture notes
Content URL|NA

Class requi i

s quirements (e.qulpement that Computer

participants should bring)

Prer isites (previous lules that NA

student should attend)

Total duration (Hrs) 4

Keywords Integrated process Architecture Improvement
Teaching task related to 14.0 Topics Teaching Plan Learning Path
Delivery Method (gamification, case stud
Hard Skill w7 3 (& . Y b Teaching Material Duration (Hrs) Soft Skill Assesment If FAIL goes to If PASS goes to
simulation...)
Problem Solving .Critical thinki
Process approach Key concepts ; Process T:;mevTor:i:mg fitical thinking
CMMI for process improvement Standardization and CMMI & Process maturity Presentation Case study PPT file 1 hour : Presentationg Question 1 Task 1 task 2 (SND)
characteristics. | ) _—
. Infographic communication
.Problem Solving  .Critical thinking
. " " N N .Team working .

Process Mapping Process modeling and mapping Presentation Case study PPT file 1 hour Presentation Question 2 Task 2 task 3 (SND)
. Infographic communication
.Problem Solving  .Critical thinking

Process architecture and P hitecture hi hy and M: i T ki

X N rocess architecture hierarchy an anaging process Presentation Case study PPT file 2 hour cam wor. g Question 3 Task 3

improvements improvementsand . Presentation
. Infographic communication

Meta Skills




KAt Co-funded by the
L Erasmus+ Programme
AT of the European Union e

Prantenance - hoduction - amgu‘/g
4.2.2. Act 6.2 Quality Process maturity self-assessment and lifecycle management

- Objectives: The activity addresses following questions: Q1: To what extent can one identify
differences in the process approach applicable to economic and non-economic organizations?
Q2: What is the importance of accounting for said differences relative to the efficiency and
effectiveness of process results?

- Link on the LeL Platform: https://lel.eplus-enhance.eu/course/view.php?id=44

(access credentials are available for EC reviewers)

Method of Defining Process Measures

1.What is the goal and task of the analyzed process? When s this goal reached? What
products allow the same to be accomplished?

P_\ 1.Who are the customers? What are their requirements? What constitutes customer
| value? What determines whether the customer's requirements are met? Note: there
. arealways internal or external customers.

I/ ™ 1.How does one measure the guantity/value of the supplied products {unit of
N ) measure) ?

\\.I 1.What is the desired gquantity/value of products that would satisfy customers?
‘\ { What input resources are consumed or used to manufacture the product?

| ) 1.How does one measure the quantity/value of respective input resoureces?

( | 1.What additional requirements should be met by the input resources?

1.What indicators can best characterize the analyzed process? What is the relative significance
[priority) of respective indicators in terms of process management and improvement?

ENHANCE 13

Figure 8: Act 6.2 Quality Process maturity self-assessment and lifecycle management — content example
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Learning Activity Syllabus

Co-funded by the
Erasmus+ Programme
of the European Union

ENHANCE Domain

Quality

Skill Set

QC analytics for Zero defect manufacturing

Activity Title

Act 6.2:Quality Process Maturite self Assesement and Life Cycle Management

Activity Acronym

ACT_6.2

Activity Description

Identifying differences in the process approach applicable to economic and non-economic organizations and showing the importance of accounting for said differences relative to the efficiency and effectiveness of process results.

Keywords PROCESS MANAGEMENT MATURITY MODEL PROCESS LIFE CYCLE PROCESS MODELING PROCESS IMPLEMENTATION PROCESS VERIFICATION
Teaching task related to 14.0 Topics Teaching Plan Learning Path
Delivery Method tion, case study, A - ‘ ] If PASS
Hard Skill QIS oA (gamA @ :on RS Teaching Material Duration (Hrs) Soft Skill Assesment If FAIL goes to mgoes
Problem Solving Critical thinking
, . - T i )
TASK 1 : PROCESS MANAGEMENT to be able to define Classifications of Organizational Processes case study BPMN bizagi logiciel bpmn bizagi modeler 1 hour :raeTe:V:Ii;:g Question 1 Task 1 task 2 (SND)
. Infographic communication
Problem Solving Critical thinking
i i T i )
TASK 2 : PROCESS LIFE CYCLE to be able to Overview of Lifecycle case study simulation BPMN bizagi  |logiciel bpmn bizagi modeler 1 hour :i?e:”l‘;zi;';g Question 1 Task 1 task 2 (SND)
. Infographic communication
Problem Solving Critical thinking
. - ) T i )
TASK 3: PROCESS MODELING to be able to Project Redefinition and Redesign case study simulation BPMN bizagi  |logiciel bpmn bizagi modeler 1 hour :i?e:”l‘;zi;f Question 1 Task 1 task 2 (SND)
. Infographic communication
o be able : Implementation and Implementati
TASK 4 : PROCESS IMPLEMENTATION [ °% *31¢ ImPementation andimplementation case study simulation BPMN bizagi  [logiciel bpmn bizagi modeler 1 hour
TASK 5: PROCESS VERIFICATION to be able to:enumerate Tools and Methods Facilitating Process Verification case study simulation BPMN bizagi  [logiciel bpmn bizagi modeler 1 hour
g:::"si;mg::'s of Process Maturity In], . 2ble to : eneumerate maturity madel and various taols and practices case study simulation BPMN bizagi  [logiciel bpmn bizagi modeler 1 hour

Meta Skills

To be able to e identify differences in the process and the importance of accounting for said differences

relative to the efficiency and effectiveness of process results
approach applicable to organizations

Module Outcomes

Participants will be able Identifier et analyser les critéres de mesures de I'organisation,

Participants will be able to Devoloper un outil associé a
ces critéres de mesure.

Participants will be able to Présenter les résultats sous forme

graphique.

Target Group (students, workers...)

Master students SME personnels

Assessment Method

Project report, Project presentation, Assessment rubric for teamwork

Teaching Material

Multimedia|

video

Content URL|

https://ww dle.com/bizagi-alternative/?utm campaign=sydle-bpm-

en&utm source=google&utm medium=¢

&gad source=18&gclid=CiOKCQIAmA4WsBhCiARISAEJIEzVXmagLULPEA1ILOAfmiRIXIGXAU

aRdgvTHLNF8ivCOtYi-ka-fro0aAKhREALW wcB

Class requirements (equipement that \apto
participants should bring) prop
Prerequisites (previous modules that BPMIN
student should attend)

I;tal duration (Hrs) 6h
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AT of the European Union

4.2.3. Act 6.3 Inspection Methods sampling Inspection Plan

Enbance

Prantenance - hoduction - amgu‘/g

- Objectives: The activity of Inspection Methods, Sampling, and Inspection Plan involves
developing procedures for inspections, determining sampling techniques, and creating plans

to ensure quality control and compliance with standards.

- Link on the LelL Platform: https://lel.eplus-enhance.eu/course/view.php?id=40

(access credentials are available for EC reviewers)

Quality inspection fundamentals and major role

General steps of quality inspection

Muivsas - Prclction - Gpality

‘ Interpretation of specification | l—' SPECIFICATION —
RECORDING OF
‘ Measurement of the quality of the characteristic | DATA OBTAINED i
2\

. Y 3 0.2
Comparison between (i) “interpretation of PROCESSING OF DISPOSITION OF £'0
specification” and (ii) “measurement,” CONFORMING | | NON-CONFORMING E'% MEASUREMENT

ITEMS ITEMS &5
‘ Process of conforming items | E;ﬁ
2.2
‘ Disposition of nonconforming items | CONFORMANCE E
v
‘ Record of obtained data | T— COMPARISON [+—

24/12/2023 ENHANCE

Figure 9: Act 6.3 Inspection Methods sampling Inspection Plan — content example
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Learning Activity Syllabus

Go-funded by the
Erasmus+ Programme
of the European Union

ENHANCE Domain

Quality4.0

Skill Set QC analytics for Zero defect manufacturing
Activity Title Act 6.3: Inspection Methods, sampling, Inspection Plan
Activity Acronym Act_6.3

Activity Description

The activity of Inspection Methods, Sampling, and Inspection Plan involves developing procedures for inspections, determining sampling techniques, and creating plans to ensure quality control and compliance with

production system

time monitoring, loT integration, statistical process control.

Communication skills
Problem-solving abilities

standards.
Keywords Inspection Methods control quality control
Teaching task related to 14.0 Topics Teaching Plan Learning Path
Delivery Method (gamification, case study, . N . .
Hard skill v N & N P v Teaching Material Duration (Hrs) Soft Skill Assesment If FAIL goes to If PASS goes to
Task 1: Qualit d Total Qualit Quality assurance, Process improvement, Data analysis, ﬁttelnt!onl tz‘d:‘tall
ask 1 : Quality and Total Quali . . . X
¥ ¥ Continuous improvement, Auditing, Lean methodology, Six presentation ppt file 2 nalytical thinking McQ Iterate Task 1 Task2
Management Si Root lysis, Statistical lysis, Qualit trol Communication skills
igma, Root cause analysis, Statistical analysis, Quality control. Problem-solving abilities
Attention to detail
. ’ Statistical sampling techniques, data analysis, quality  Analytical thinki
Task 2 : Sampling for quality control Ping . q veis.a v presentation ppt file 3 nalytical thinking mca Iterate Task 2 Task3
standards, software proficiency. Communication skills
Problem-solving abilities
Task3 : Qualit trol in industry 4.0 Utilizing advanced quality control tools and technologies in ﬁttelnt!onl tz‘d:‘tall
ask3 : Quality control in industry 4. K . R .
Y . Y Industry 4.0, including automated inspection systems, data presentation ppt file 3 nalytical thinking mcQ Iterate Task 3 Task4
: tools and technologies . . Communication skills
analytics, Al, and loT-enabled devices. )
Problem-solving abilities
Implementing and managing multi-layer quality control Attention to detail
Task 4 : Multi-Layer quality control systems in Industry 4.0, including real-time data analysis, N Analytical thinking
. " " . . B . presentation ppt file 3
framework for industry 4.0 machine learning, and integration with smart manufacturing Communication skills
i i Problem-solving abiliti . " .
for continuous improvement. roblem-solving abilities Project for quality control in industry 4.0
Task 5 : Example of Integration of the N . . Attent!on to.de.tall
N A Quality management, process automation, data analysis, real- ) y Analytical thinking
quality control process into a 4.0 presentation use case ppt file 2

Meta Skills

To be a Quality Control Inspector
To be a Quality Assurance Analyst

Module Outcomes

Participants will be able to develop effective inspection methods and
procedures.

Participants will be able to create comprehensive
sampling plans for quality assessment.

Target Group (students, workers...)

Master students SME personnels

Assessment Method

quisiz at the end of tasks, project

Teaching Material

Equipment]

3D scanner

Multimedia

Content URL|

Video URL

Class requirements (equipement
that participants should bring)

[Computer

Prerequisites (previous modules that
student should attend)

descriptive statistics and
probabilities

Total duration (Hrs)

13




Co-funded by the
Erasmus+ Programme
of the European Union e

Prantenance - hoduction - amgu‘/ﬁ
4.2.4. Act 6.4 Prescriptive and adaptive decision for Quality Control

- Objectives: This course is devoted to decision-making process in Quality Control.
- Link on the LeL Platform: https://lel.eplus-enhance.eu/course/view.php?id=25

(access credentials are available for EC reviewers)

Decision Support Systems Architecture E"ﬁmwe

intecance - Pretucti - Gualdy

* DSS Architecture identifies and

AR, organizes the essential elements
P and subsystems of a DSS and their
Dausubsym <«» Models sulrsystem interrelations. These elements are

.—. various kinds of systems that are
Kaowicdge configured in a certain way.

* The DSS architecture determines how

e + hardware is organized, how software
Users and cases and data are distributed in the system,
Decision and how components of the DSS are

integrated and physically connected.

14/11/2023 ENHANCE 13

Figure 10: Act 6.4 Prescriptive and adaptive decision for Quality Control — content example
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Learning Activity Syllabus

Co-funded by the
Erasmus+ Programme
of the European Union

ENHANCE Domain

Quality 4.0

Skill Set Ability to understand the application of ML-enhanced decision making in Quality domain.
Activity Title Prescriptive and adaptive decision for Quality Control
Activity Acronym Act_6.4

Activity Description

This course is devoted to decision making process in Quality Control.

Keywords Decision Support Systems  [Machine Learning Business Analytics Active/Re-active decision making
Teaching task related to 14.0 Topics Teaching Plan Learning Path
Delivery Method (gamification, case stud
Hard Skill w7 3 (& N Y b Teaching Material Duration (Hrs) Soft Skill Assesment If FAIL goes to If PASS goes to
simulation...)
" " . . .Critical thinking
1. Fundamentals Understanding of different business anlytics types,
. s . . vtics typ Lecture Group Discussion .ppt file 1h .Presentation Question 1 Task 3 (MDIS) task 2 (SND)
Understanding of decision making process . L
.Infographic communication
2. Decision Support Systems Understanding of types, architectures and characteristics of . . ) Critical th!nklng
. N Lecture Group Discussion .ppt file 1h .Presentation
decision making systems . L
.Infographic communication
: N . Clear differentiation between active and re-active decision .Critical thinking
3. Reactive and Active decision . . . . . . .
support systems, introduction of the concept of intelligent |Lecture Group Discussion .ppt file 1h .Presentation

support systems

decision support systems

.Infographic communication

Meta Skills

Module Outcomes

Participants will be able to understand the difference
between active and re-active decision making

Participants will be able to understnad the basic decision
making process.

Target Group (students, workers...)

Master students SME personnels

Assessment Method

Project report, Project presentation

Teaching Material

Equipment]

Multimedia|

Lecture notes

Content URL|

Class requirements (equipement that
participants should bring)

Computer

Prer isites (previous modules that
student should attend)

N/A

Total duration (Hrs)




KAt Co-funded by the
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Praunterance - Proluction - Guality
4.2.5. Act 6.5 Quality Planning Control and Management functions

- Objectives: It addresses the concepts related to the reduction in the complexity of product
quality planning for the customers and organizations, A means for organizations to easily
communicate product quality planning requirements to suppliers.

- Link on the LeL Platform: https://lel.eplus-enhance.eu/course/view.php?id=45

(access credentials are available for EC reviewers)

Etude et
developpement
produit

Etude et
developpement
process

Plan et
définition du
programme

Validation
produit/
process

Passage
en série

APQP

'- OBJECTIFS \
= garantir les bescins du demandeur
/Inp_vuts : Voice of the customer, Market \ (|ncluant I_es donnees. economl'ques).
research, Historical issues, Team - garantlr une parfalte comprehensmn
experience, Business plan and marketing
plan, Product and process benchmark, de sa demande

Product and process assumptions, Product
reliability studies, Customer inputs as
\?pplicable, Quality function deployment

{QFDy

/

Outputs : Design goals, Reliability and
quality goals, Preliminary bill of material
(BOM), Preliminary process flow,
Preliminary list of special characteristics,
Product assurance plan, Gateway approval

p )

Figure 11: Act 6.5 Quality Planning Control and Management functions — content example

Les outils de mesure

Les outils supports:
du processus

AMDEC (FMEA)
GANTT

La phase sera cloturée par un
document d’analyse des
risques produits et fournisseurs
(AMDEC reduite)

)/
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Learning Activity Syllabus

Co-funded by the
Erasmus+ Programme
of the European Union

ENHANCE Domain

Qualite 4.0

Skill Set QC Analytics for Zero Defect Manufacturing
Activity Title Quality Planning, Quality Control, Quality management fonctions — Functions
Activity Acronym Act_6.5

Activity Description

The activity adresses the concepts the reduction in the complexity of product quality planning for the customers and organizations . A means for organizations to easily

communicate product quality planning requirements to suppliers.

Keywords

Quality management fonctions (QMF),Quality Planing (QP) ,Advanced Product Quality Planning (APQP),Advanced Product Quality Planning and Control Plan (APQP&CP)

Teaching task related to 14.0 Topics Teaching Plan Learning Path
Delivery Method (gamification, case study,
Hard Skils v . e A U Teaching Material Duration (Hrs) Soft Skill Assesment If FAIL goes to If PASS goes to
simulation...)
to be able to: Problem Solvi
X " - . . .Problem Solvin, "
TASK 1: theories and applications for Quality 1.Define the quality organization function. .Presentation . B " o e B Task 1 (repeat until
. . . . I ppt slides white papers 2 .Critical thinking Quizz
2. To discuss the quality management delegation process. .Infographic communication done)
3. To present different quality organizational structures.
to be able to: Problem Solvin,
) . 1. To emphasize the importance of planning in the quality management system. [.Presentation . . o o s . Task 3 (repeat until
TASK 2:Quality planing . . . I ppt slides white papers 2 .Critical thinking Quizz
2. To compare and contrast formal and informal planning. .Infographic communication . done)
3. To provide a systematic approach to planning. ‘Team working
to be able to: Problem Solvin,
) . facilitate communication between all persons and activities involved in a .Presentation . . v o e . Task 4 (repeat until
TASK 4: Advanced Product Quality Planning . . . . . I ppt slides white papers 2 .Critical thinking Quizz
program and ensure that all required steps are completed on time, with a high  |.Infographic communication X done)
quality-of-event, at acceptable cost and quality levels. ‘Team working
To be able to appliqued Advanced Product Quality Planning (APQP) :
1 -Plan and define N
B N .Problem Solving
" B 2 -Product design and developpement .Presentation . B - L
TASK 4: Advanced Product Quality Planning ppt slides white papers 4 .Critical thinking

3 -Processus design and developpement .
4 -Product and Processus validation
5 -Feedback assesement and corective plan

Infographic communication . case study

.Team working

to be able to provide general guidelines for ensuring that Advanced Product Quality Planning is implemented in accordance with the requirements of the

customer. It does not

Meta Skills ) P . . -
give specific instructions on how to arrive at each APQP or Control Plan entry, a task best left to each organization
Participants will be able to to identifie most situations normally occurring
either in the earl

Module Outcomes v

planning, design phase, or process analysis, there will be questions that
arise.

Target Group (students, workers...)

Master students SME personnels

Assessment Method

Project report, Project presentation, Assessment rubric for teamwork

Teaching Material

Multimedi

Content URL]

Class requirements (equipement that
participants should bring)

Prerequisites (previous modules that
student should attend)

ACT 6.1 ACT 6.3

ACT6.2

ACT 5.4

Total duration (Hrs)

12
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5. Use cases
5.1. Course objectives

The objective of the Use Cases for Quality 4.0 is to demonstrate:

- The versatile integration of digital and analogical sensors and related mechanisms for data
handling (acquisition, exploration, analysis, etc.).

- The implementation of quality gates concepts for selected industrial processes using QC data.

- The modelling, simulation, execution and optimisation of quality related business processes

- The employment of decision-making processes to improve the quality of manufacturing
process.

5.2. Presentation of the list of activities
5.2.1. Act U.3.1 Sensors sensitivity analysis and selection

- Objectives: This task aims at investigating the set of processes requested to make use of digital
and analogical sensors. It covers the signal / data acquisition, data exploration, event
detection, machine learning algorithms selection and application, etc.

- Link on the LeL Platform: https://lel.eplus-enhance.eu/course/view.php?id=38

(access credentials are available for EC reviewers)

Thunderboard Sense 2: firmware update console Eﬂfﬁﬂﬁa

[# Problems ¢ Search | '3 Call Hierarchy  |E Console &2 % b B8 =t
Adapter Pack Console

9e70b13fc4701459c5f8a8f5e8918ec3f50aB8903 refs/tags/v4.0.1

2e82050dc88239fe0eBIOBc1b2666Fb83056230 refs/tags/v4.0.2

€:\SiliconLabs\SimplicityStudio\vS\developer\adapter_packs\commander\commander.exe C:\SiliconLabs\SimplicityStudio\vS\developer\adapter_packs\commander\commander.exe --apack flas
simplicity_commander [INFO: Parsing file C:\Users\NMA\Downloads\silabs-thunderboard-sense2.bin...]

flashing [> 1 @ out of 100, 0%

flashing [> 1 © out of 100, 0% Writing 468992 bytes starting at address 9x00000000
flashing [> 1 @ out of 100, 8% Comparing range 0x00000000 - OxOOIFFFF (128 KB)

flashing [=> 1 1 out of 100, 1% Comparing range 0x00000000 - OxPOOIFFFF (128 KB)

flashing [=> 1 1 out of 100, 1% Comparing range 0x00020000 - OxPOO3FFFF (128 KB)

flashing [==> 1 2 out of 100, 2% Comparing range 0x00020000 - OxPOO3FFFF (128 KB)

flashing [==> ] 2 out of 160, 2% Comparing range 0x00040000 - OxO0OSFFFF (128 KB)

flashing [====> 1 4 out of 100, 4% Comparing range @x00040000 - Ox@OOSFFFF (128 KB)

flashing [====> 1 4 out of 100, 4% Comparing range 0x@0060000 - ©x000727FF (74 KB)

flashing 1 5 out of 100, 5% Comparing range 0x00060000 - ©x000727FF (74 KB)

flashing 1 10 out of 160, 10% Comparing range 0x00060000 - Ox000727FF (74 KB)

flashing ] 10 out of 160, 10% Erasing range 0x00000000 - ©x00O1FFFF (64 sectors, 128 KB)
flashing ] 31 out of 160, 31% Erasing range 0x00000000 - @xPOO1FFFF (64 sectors, 128 KB)
flashing [==========c=mmemcemcemeee ] 31 out of 160, 31% Erasing range 0x00020000 - ©x0002D7FF (27 sectors, 54 KB)
18/12/2023 ENHANCE 5

Figure 12: Act U.3.1 Sensors sensitivity analysis and selection — content example
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Learning Activity Syllabus

Co-funded by the
Erasmus+ Programme
of the European Union

ENHANCE Domain Quality

Skill Set Quality use cases

Activity Title Sensors sensitivity analysis and selection
Activity Acronym Act_U3.1

Activity Description

algorithms selection and application, etc.

This task aims at investigating the set of processes requested to make use of digital and anological sensors. It covers the signal / data acquisition, data exploration, event detection, machine learning

y

Keywords Digital sensors Analogical Sensors Data Collection Signal event detection Machine Learning
Teaching task related to 14.0 Topics Teaching Plan Learning Path
Deli Method ificati tud! If PASS
Hard skill Sty Etiodi(eanificetionzeasgistudy, Teaching Material Duration (Hrs) Soft skill Assesment If FAIL goes to BIE
simulation...) to
- Collect digital signals from 6 sensors using SiLabs
Thunderboard Sense 2: PPT Slides
Task 1: Digital sensor sensitivi - Use edge Impulse technologies f ing dat Youtube vid - Problem Solvi
: gi ity se edge Impulse technologies for sensing data Case Study outube video sh roblem Solving Case Study Task 1 Task 2
analysis exploitation Online ML platform - Critical thinking
- Develop machine learning models based on collected sensing equipment
data
Task 2: Analogical sensor sensitivity |- Analogical signal acquisition concepts PPT files - Problem Solving
lysi: - Analytic methodology for signal events detection Case Study CSV files 14h - Critical thinking Case Study Task 2

Meta Skills

Module Outcomes

Participants will be able to analyse data collected from
digital and analogical sensors

Target Group (students, workers...)

Master students SME personnels

Assessment Method

Analysis of the reliability of ML algorithms selection,

their performance, etc.

Teaching Material

Equipment]

Thunderboard Sense 2

Multimedia)

Content URL|

Class requirements (equipement that
participants should bring)

Computer

lules that

Prer isites (previous
student should attend)

Act 5.2 Act 5.3

Total duration (Hrs)

22h
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5.2.2. Act U.3.2 Non-Conformities RCA and Quality gates design

- Objectives: This activity aims at implementing the quality gates concepts for the analysis of
electronic ships assembly process using QC data collected from images and transformed in CVS
format. The objective is to define the optimal sequence of quality gates to activate when

- Link on the LeL Platform: https://lel.eplus-enhance.eu/course/view.php?id=43

(access credentials are available for EC reviewers)

Global Approach EAEQACE

mmg-pmm-w

Network learns to
compares images and
spot differences

Compare Sample = Comtned Comatd Coroatnd

H\,lquJr DL.H&D = e S

different from
golden board)

o Cutoff_____
”[:llf as 3 Low DL Score
s = s (Very similar
S 5 H L_‘& | | | o, to golden
Golden Sample L » ~— board)
iy ooy Gt
19/12/2023 ENHANCE 3

Figure 13: Act U.3.2 Non-Conformities RCA and Quality gates design2 — content example
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Learning Activity Syllabus

Co-funded by the
Erasmus+ Programme
of the European Union

ENHANCE Domain Quality

Skill Set Quality Use Cases

Activity Title Non-Conformities RCA and Quality gates design
Activity Acronym Act_U3.2

Activity Description

This activity aims at implementing the quality gates concepts for the analysis of electronic ships assemply process using QC data collected from images and transformed in CVS format. The objective is to
define the optimal sequence of quality gates to activate when

- provide the optimal sequence of quality gates to ensure
the quality assurance of chips

Online ML platform

- Critical thinking

Keywords Sensors Design
Teaching task related to 14.0 Topics Teaching Plan Learning Path
Deli Method ificati tud!
Hard skill Sty Etiodi(eanificetionzeasgistudy, Teaching Material Duration (Hrs) Soft skill Assesment If FAIL goes to If PASS goes to
simulation...)
- Understand defect problems and categories in
electronic chips PPT Slides .
. . . 5 . . - Problem Solving

Task1: Quality Control in Electronics |- Analyse quality control data collected at different gates |Case Study Youtube video 8h Case Study Task 1

Meta Skills

Module Outcomes

Participants will be able to develop ML algorithms to
define optimal virtual quality gates.

Target Group (students, workers...)

Master students SME personnels

Assessment Method

Analysis of the reliability of ML algorithms selection,

their performance, etc.

Teaching Material

Equipment]

Multimedia)

Content URL|

Class requirements (equipement that
participants should bring)

Computer

Prer isites (previous lules that
student should attend)

Act 5.2 Act 5.3

Total duration (Hrs)
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5.2.3. Act U.3.3 loT and BPM for Integrated VSM

- Objectives: Model, Simulate, Execute, Optimize, Follow a business process
- Link on the LelL Platform: https://lel.eplus-enhance.eu/course/view.php?id=15

(access credentials are available for EC reviewers)

Automated- AVSM EA_EGACE

hrtsasc - Pdcio - Dty

Comment concevrons-nous une marche gemba lorsqu'un systéme informatique exécute le service ou le processus ?

H Manvat _—W Tt manuat
{ Update , g . Update
[ — I Physical Kanban Board %5
5 N Manualdesign / — N
\ _ saant Agomatic N\
Desgner Moy “ty, ST L \
enteret{data worker Y Timesheet ~\
4 1
A X Manual™._ g Automatic \\‘|
+_automatic update Update ©e o Cipdare i
" ofdotoinlabels ] 3 - L ™
damf{ m El- Software Kanban Board N __Automatic
o s " Y 1
f ) - Spreadsheet Velue Stream Map Ageomatie 1
S autapdtic updo /
| = ? Software .
v Jr RN
saurces ey onitorme  Update 7

of data _
e
la loi de Little :

Machinery Production Control

. - . Les temps de cycle peuvent é&tre capturés a partir de
Délai moyen = Moyenne des éléments de travail en cours / P Y P P P
Moyenne des éléments de travail par unité de temps nombreuses sources, la plupart, mais pas toutes,

automatiquement

shzlz022

Figure 14: Act U.3.3 loT and BPM for Integrated VSM— content example
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Learning Activity Syllabus

Co-funded by the
Erasmus+ Programme
of the European Union

ENHANCE Domain

Quality 4.0

I"aide du BPMS

Skill Set Advanced Quality strategies
Activity Title loT and BPM for Integrated VSM
Activity Acronym Act_U.3.3
Activity Description Model, Simulate, Execute, Optimize, Follow a business process
Keywords BPM VSM MES 10T ERP
Teaching task related to 14.0 Topics Teaching Plan Learning Path
Deli Method ificati tud! If PASS
Hard skill Sty Etiodi(eanificetionzeasgistudy, Teaching Material Duration (Hrs) Soft skill Assesment If FAIL goes to BIE
simulation...) to
1- Understand the importance of business processes in
. . the digital factory.
I:Sk 1 Bustln:iswll’rocess 2- Acquire the basic knowledge of BPM and Presentation and case study File PPT Test Task 1 Task 2
anagement ( ) diagramming, and know the basic functionalities of the
application.
Combination of sustainability management and VSM -
Task 2 : 10T Process model for information enriched VSM with MES - |Presentation and case study! File PPT Case study Task 2 Task 3
Practical feasibility of VSA supported by MES
Task 3 : BPMN-1OT FOR VSM - Prise
en charge de la conception de VSM a |Understand the concept of pool in-put Presentation and case study File PPT Case study Task 3

TASK 4: case study in automotive
company

APPLICATION TO 10T BPMN VSM

PRESENTATION AND CASE
STUDY

SIMULATION VSM

Meta Skills

Advanced Quality strategies MODELISATION AND SIMULA

TION

Module Outcomes

Understand the importance of business processes in the
digital factory

Acquire the basic knowledge of BPM and diagramming,
and know the basic functionalities of the application.

Combination of sustainable development
management and VSM.

Process model for VSM enriched with
an information with MES.

Target Group (students, workers...)

Master students Engineering students

Assessment Method

Project report, Project presentation,

Teaching Material

Equipment]

Multimedia|

video

Content URL|

Class requirements (equipement that
participants should bring)

Computer

Prer isites (previous modules that

student should attend)

ACT 3.1 DDS PPSS ACT 4.2 VSM4.0

ACT 4.4 DDV QQM2 BPM VSM

Total duration (Hrs)

12
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5.2.4. Act U.3.4 Process maturity self-assessment and lifecycle management (not
developed)
5.2.5. Act U.3.5 Prescriptive and adaptive decision for Quality Control

- Objectives: This use-case provides how the decision-making process is employed to improve
the quality of manufacturing process.
- Link on the LeL Platform: https://lel.eplus-enhance.eu/course/view.php?id=27

(access credentials are available for EC reviewers)

Enblance

ecision Support Systems Peeses- it Ooly

* 4. Knowledge-driven DSS:

* It suggests or recommends actions to targeted users (e.g., managers). This type of
DSS has specialized problem-solving expertise relevant to a specific narrow task.

* The "expertise" consists of knowledge about a
particular problem domain, understanding of
problems within that domain, and "skill" at
solving one or some of these problems."

* It provides factual and specialized solutions to
situations using stored facts, procedures, rules,
or interactive decision-making structures like
flowcharts.

Figure 15: Act U.3.5 Prescriptive and adaptive decision for Quality Control — content example
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Enflance

Learning Activity Syllabus

Co-funded by the
Erasmus+ Programme
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ENHANCE Domain Quality 4.0

Skill Set Application of ML to support decision making process
Activity Title Prescriptive and Adaptive Decision for Quality Control
Activity Acronym Act_U3.5

Activity Description

This use-case provides how the decision making process is employed to improve the quality of manufacturing process.

support the decision making process.

Individual Assistance

Keywords Decision Support Machine Learning Business Analytics
Teaching task related to 14.0 Topics Teaching Plan Learning Path
Delivery Method (gamification, case stud
Hard Skill w7 3 (& . Y b Teaching Material Duration (Hrs) Soft Skill Assesment If FAILgoes to | If PASS goes to
simulation...)
. L - .Problem Solving .Critical thinking
1. Overview of Decision Support Brief introduction into the decision support systems, Team working
3 including core types of decision support systems. An Lecture Group Discussion ppt file 20 min. : . Question 1 Task 3 (MDIS)  |task 2 (SND)
Systems N . B . Presentation
introduction about Data Sets and its features. . -
. Infographic communication
. N In this Practical Example Scenario ML is applied to Group Discussion,
2. Practical Example Scenario P PP Lecture, Live Demonstration P ppt file, code snippets, dataset 1h

Meta Skills

Module Outcomes

Participants will be able to apply ML to support the
decision making process.

Target Group (students, workers...)

Master students SME personnels

Assessment Method

Project report, Project presentation, Live demonstration

Teaching Material

Equipment]

Google Colab or Jupyter
Notebook

Multimedia)

Lecture notes Role play scene setup

Content URL|

Class requirements (equipement that
participants should bring)

Computer

Prer isites (previous lules that

student should attend)

ACT_6.4

Total duration (Hrs)

1,5h
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6. Conclusion

For the topic Quality 4.0, 14 activities have been developed. The partners have adopted an iterative
development process based on refining the first version of each activity through subsequent cycles.
The list of activities reflects the finding from the gap and needs analysis executed based upon the
results from the first workshop with industrial stakeholders. Additional Workshops and several
discussions have been organised (in industrial plants, with trainers ...) to evaluate, refine and validate
the gaps and therefore the activity contents needed.
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