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A. Introduction

This user manual describes the access and work modality with the e-
learning instruments and the Open Educational Resources of the Erasmus+
OptimTex project: “Software tools for textile creatives” (No. 2020-1-RO01-KA203-
079823). The envisaged target groups of the project are Higher Education
students and young professionals in textiles. The project aim is to prepare and
present software for the design and modelling of textiles. Knowledge in this field
is presumed to offer a competitive advantage for textile creatives within the
world-of-work, which is characterized nowadays by digitization and Industry 4.0.
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Fig. 1 — Educational approach of OptimTex

OptimTex tackles some innovative aspects within its three Intellectual Outputs:

- it promotes digital skills in correlation with Industry 4.0 and the strategic
research agenda for textiles;

- it presents the design, modelling and manufacturing process of modern
textile products: composites, e-textiles, smart textiles;

- it provides educational modules from practice to theory within a Problem-
Based-Learning concept.



The six educational modules of the project tackle one main technological

field in textiles:
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Fig. 2 — The six modules of OptimTex
Each of the six modules was prepared by one of the project’s partners (Table 1):

Table 1 — Educational module and responsible partner

Educational module Project partner
Design and modelling of woven structures Ghent University
Design and modelling of knitted structures Technical University
lasi

Design and modelling of garments by 3D scanning software | University of Maribor
and CAD/PDS software

Design and modelling of embroidered structures University West
Bohemia
Design of experiments INCDTP — Bucharest
Guide regarding technology transfer of textile software TecMinho / UMinho

solutions into the industry

All modules were conceived in a Problem-Based-Learning approach, starting with
4-5 examples of the textile practice, explained by the corresponding theory, the
related software 2pplications and some multiple choice self-assessment
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Fig. 3 — The four pillars structure of the educational modules

The following examples from textile practice in the design and modelling of

textiles were covered (Table 2):

Table 2 — The examples tackled by each educational module

Design and Modeling of woven
structures

Design and Modeling of knitted
structures

Design and modelling of garments
by 3D scanning software and
CAD/PDS software

Case 1: Standard woven structures
and Texgen

Case 2: Complex yarns in woven
structures

Case 3: 3D Woven Structures

Case 4: Simulation of Woven
Structures with Abaqus

Case 5: Complex weaving patterns
and coloring

Case 1: Knitted fabrics with normal
loops

Case 2: Knitted
modified loops

Case 3: Spacer weft knitted fabrics

Case 4: 3D shaped knitted fabrics

fabrics  with

Case 1: 3D human body scanning
using the 3D photogrammetry

Case 2: 3D human body modelling
and reconstruction

Case 3: Construction of a kinematic
3D body model

Case 4: 3D virtual prototyping of
personalized smart garments

Design and Modeling of

embroidered structures

Design of experiments

Guide regarding technology
transfer of textile software solutions
into the industry

Case 1: Technical
embroidery

Case 2: Design and digitizing of
technical embroidery

Case 3. Textile Based Heating
Element

Case 4: llluminated fabrics

Case 5: Textile based water leak

sensor on fabric

computerized

Case 1: Factorial plans for plasma
treatment of hydrophobic fabrics

Case 2: Central composite design
for optimizing plasma coated electric
conductive fabrics

Case 3: Factorial
plasma experiments
hydrophilic textile

Case 4: Central composite design
and bivariate analysis of process
variables

Case 5: Draping Simulation using
Tensor Flow

Case 6: FEM Analysis using Python

design of RF
to obtain

Case 1: WeaveEXVBA - Academic
software development for weaving

Case 2: Spin-off UMinho TO-BE-
GREEN - Screening and Business plan

Case 3: I0Tech a driver to Industry
4.0 - Business development

Case 4: Protechdry® - Reusable
underwear for urinary incontinence

SWOT analysis

The e-learning resources developed within OptimTex, follow the same four pillars

structure of the educational modules.




B. The e-learning instrument

The e-learning instrument is available with free access on the Project
website www.optimtex.eu TAB Instrument and includes all six modules with 28

cases in a related visual format. The e-learning instrument was programmed in
HTMLS5 / Javascript and has interactive buttons to browse the educational content
in English, based on the four-pillar structure.

+ Design and modelling of woven structures

* Design and modelling of knitted structures

= Design and modelling of garments by 30 scanning software and CAD/PDS software
+ Design and modeling of embroidered structures

+ Software for research experimental design

* Guide regarding technology transfer of textile software solutions into the industry

Each module is conceived in a Problem-Based-Learning approach and is structured with several practical les, the ponding theory, soft for design and quiz for self-assessment. The e-
learning instrument is meant to share quick access on the structured educational content of the Erasmus+ prDJc:.‘

Module Design and modelling of
woven structures # BBl
Waoven structures are all around you. A tablecloth, bedsheets, your jeans, they are all created from woven fabric. In this case we will leamn
you how you can create a digital representation of one, and how this representation containg the information needed to produce the woven
Lesson structure on a weaving machine.

‘We will use the TexGen sofiware. TexGen Is open source sofiware licensed under the General Public License developed at the University of

Nottingham for rnodelllng the geometry of textile structures. TexGen has been used by the Nottingham team
(hittpatt gx?gn sourcef ﬁrgg netlindex,php/Main_Page) as the basis of madels for a vanmy of prap:nles Inclunlng textile mechanics,
permeability and [11[2]. Install It for wind with th n the L

Category ._':. l

Application

Fig. 4 — Print screen of the e-learning instrument

Fig. Graphical user interface of TexGen

The multiple-choice self-assessment quizzes were programmed in
HotPotatoes free software.

C. The glossary of terms

The multi-lingual glossary of terms was designed to support the translation of key

terms and definitions of the English lectures in the national language during the

three Intensive Study Programs (ISP) with HEI students. The three ISPs were

hosted by the partners: Technical University lasi, University of Maribor and Ghent

University, with a special focus and practical part on the module of the host

university. Four students from each of the above universities plus four students of
6



University West Bohemia participated with mobility funds at the three ISPs,
having as main objective learning from the expertise of the host university.
However, all lectures were taught in English language by lecturers from the six
partners and thus, a translation of key technical terms in national language was
needed. The glossary of terms is available with free access on the project website
TAB Glossary and includes 20 key terms and definitions per module (120 terms
and definitions) in all 6 languages of the partnership (EN, CZ, NL, PT, RO, SI).

OptimTex multilingual glossary of terms

This Glossary is meant to offer the students support for learning key textile terms of the 6 educational modules in all the languages of the project.
LANGUAGE  |Module 1 - Weaving !Modu\e 2 - Knitting !Module 3 - 3D Clothing ‘Modu\eA - Embroidery. !Modu\e 5 - Experimental Design !Modu\e 6 - TechTransfer

3D photogrammetry for object reconstruction

3D object reconstruction
3D digitalization of the human body/3D body scanning|

IEN 3D model mesh/3D mesh
ICZ Generic human model
INL External Human Body Features
IPT Armature/Skeleton
RO Rigging
Sl Vertex
Skinning

Kinematic 30 body model
3D body model/avatar/mannequin

Virtual seaming
Wheelchair users

Thermal comfort /Thermal neutrality

Cold stress

Fig. 5 — Print screen of the Glossary of terms
The Glossary was programmed in PHP / MySQL. Some definitions include pictures
stored in the data base (Fig. 6).

OptimTex multilingual glossary of terms

This Glossary is meant to offer the students support for learning key textile terms of the 6 educational modules in all the languages of the project.
LANGUAGE |TERM Triangulation

DEFINITION Process of building 3D triangular mesh out of point cloud.
IEN
ICZ2
INL
IPT PICTURE (optional)
IRO

Point Cloud Mesh (shaded)

&)
I
=
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Fig. 6 — Definition with picture
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OptimTex multilingual glossary of terms

This Glossary is meant to offer the students support for learning key textile terms of the 6 educational modules in all the languages of the project.

LANGUAGE |TERM

Triangulatie

DEFINITION

Procesul de construire a retelei triunghiulare 3D din norul de puncte.

PICTURE (optional)

PIBIEERE

Point Cloud Mesh (shaded)
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o
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Fig. 7 — Definition in the national language (Romanian)

The key term and definition is displayed in the particular language by clicking on

the corresponding language in the left panel.

D. The e-learning platform

1. Overview

The OptimTex e-learning platform (www.advan2tex.eu/portal/) was first
configured within the Erasmus+ project Advan2Tex 2014-1-RO01-KA202-2909. It
currently includes the Open Educational Resources (OER) of four Erasmus+

strategic partnership VET + HEI projects (Table 3).

Table 3- The four Erasmus+ VET projects with OERs

Acronym |/ oy I Skills“Smartex? | @ptimTex
/LOgo . of Enowindgn: Tor Ievabion i) Soflware tools for textile creatives
Title E-learning course for | Matrix of | Smart textiles for | Software tools for
innovative textile | knowledge  and | STEM training textile creatives
fields competitiveness
in textile
enterprises
Idea VET of young | Support of | Supporting learning | Support HEI students
professionals by | innovation within | of basic disciplines | and young
advanced modules in | textile enterprises | by smart textile | professionals in textiles
textiles. by new R&D | prototypes for | by software for design
solutions practical VET. and modelling
Duration | 2014-2016 2016-2018 2018-2020 2020-2022




The e-learning platform is a Moodle e-learning platform.

et b s — Moodle (www.moodle.org ) is an open-source e-
learning platform under a GNU license. The description of the OptimTex project e-
learning platform is based on the Moodle working modality. Please find general
aspects regarding this working modality on the Moodle website:
https://docs.moodle.org/30/en/Main_page. For this reason, this user manual only
indicates  schematically  the procedure  of  working  with  the
www.advan2tex.eu/portal/ e-learning platform.

2. Structure
The e-learning platform is multilingual: it has a menu for switching between the
languages of the project (Figure 8):

(& A Mot secure | advan2tex.eu/portal/

Cedtina [cs)
. English [en]
E-learming e
Portugués - Portugal (pt]
Raomang (ro)

Sloveniting [31)

Erasmus+ projeces

Project 2014-2016: -
y E-learning course for innovative textile fields - Advan2Tex Erasmus+

Project 2016-2018:
Matrix of knowledge for innovation and competitiveness in textile enterprises - TexMatrix

ki ¢ Project 2018-2020:
: )kl”S Smartex Smart textiles for STEM training - Skills4Smartex

ptl m Tex Project 2020-2022:

Software tools for textile creatives - OptimTex
Software tools for textile creatives

Fig. 8 — Print screen of the multilingual menu

The OptimTex e-learning course is conceived in six national languages — Czech,
Dutch, Portuguese, Romanian, Slovenian and English. The e-learning course is
structured in Topics format: each case is one topic. For each of the six modules of
textile technology, the course includes:



I.  The Book resources with the content of the example, theory and
application
II. A Quiz activity for self-assessment and final multiple-choice tests (Fig. 9)

OptimTex EN - Farum far Q&b

OptimTex EN - Chat for Qg

Design and Modeling of knitted structuress
Design and Modeling of woven structures

1. Introduction

Tech o with the testile secta 2 as in all civlizations been one of the main industries. Producing all these was, and often is, 3 very labor-intensive process
Tech cost of the production ays market,
Every time new technalogies came on the market, this had = big influence on the textile and clothing industry, Yeaving already occurred in 5000 BC, and in 700 AD horizontal and vertical lnoms were widespread, In the 129 century, the hands

could operate the shuttle, while the Feet could operate the heddles, increasing production, Nevertheless, Tabric and cothing production remained small scale, distributed over many households, This all thanged with the industrial revolution in
the 18™ century, which switched many manual production processes to powered machines,

ntinued unabated. Focusing on the last 20years, from 2000t 2020, many further technological changes occurred, of which the breakthrough of Information

It s clear that technalogy and the textile industry go hand in hand, and this ha
i ral cases of IT for wover textiles, A5 an upcoming field, modelling of woven structures is important. It leads to accurate predictions, and better design, Time

Case 1: standard woven structures and Texgen

I
[
L
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|
v

Case 21 Complexyarns in wowen structures
Case 3t 30 Waven Structures

Case & Simulation of Woven Structures with Abaqus
Case 5 Complexweaving patterns and coloring

Quiz- Wowen structures

Jump tou. Design and Modeling of knitted structuress=

Fig. 9 — Print screen of the weaving module with Books and Quiz

Communication between tutors and trainees is performed via synchronous (Chat)
and asynchronous (Forum) methods (Fig. 9).

3. Access to the course
The procedure to login on the OptimTex e-learning platform:

- Access the URL address www.advan2tex/portal/

- Log in with the username and password provided by the national
coordinator

- You will have the possibility to select the national course you are enrolled
in, on the left block of the platform page

You can navigate through the e-learning course as follows:

- Books with the content of the module:
O You can navigate back and forward with the arrows
O You can jump at a certain chapter/ subchapter of the modules by
clicking on the table of contents on the right side of the platform’s
page
10



- Quizzes with multiple choice questions:

O You can enter a quiz several times for self-training, after you have red

and learned the module’s content

- Forum and chat:

O You can enter the forum to put questions to your lecturer, or

O You can enter the chat room to chat with other colleagues on the

course’s topics

E. Contact

For assigning to an e-learning course or regarding any question on the
working modality of the e-learning platform, please contact the OptimTex

national coordinator. The OptimTex project’s partners have the following contact

details:

CO: INCDTP — The National R&D Institute for Textiles and leather —
Bucharest, Romania

Alexandra Gabriela Ene: office@incdtp.ro ;

lon Razvan Radulescu: razvan.radulescu@incdtp.ro

P1: TecMinho, interface of the University of Minho, Guimaraes, Portugal
Ana Dias: anadias@tecminho.uminho.pt

Fatima Correia: fcorreia@tecminho.uminho.pt

Antonio Dinis: adinis@det.uminho.pt

UNIVERSITEIT
GENT

P2: Ghent University, Faculty of Engineering and Architecture, Department
of Materials, Textiles and Chemical Engineering (MaTCh), Ghent, Belgium
Lieva VanLangenhove: lieva.vanlangenhove@ugent.be

Benny Malengier: benny.malengier@ugent.be

m'm

University of Maribor

Faculty of Mechanical Engineering

P3: University of Maribor, Faculty of Mechanical Engineering, Institute of
Engineering Materials and Design, Maribor, Slovenia

Zoran Stjepanovic: zoran.stjepanovic@um.si

Andreja Rudolf: andreja.rudolf@um.si

P4: Technical University “Gh. Asachi” — lasi, Romania, Faculty of Industrial
Design and Business Management

Mirela Blaga: mirela_blaga@yahoo.com

Rodica Harpa: rharpa@tex.tuiasi.ro

FACULTY OF ELECTRICAL
P EnGINEERING
UNIVERSITY OF WEST BOHEMIA

P5: University of West Bohemia, Pilsen, Czech Republic
Radek Polansky: rpolansk@fel.zcu.cz
Tomas Rericha: trericha@fel.zcu.cz
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