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1 Introduction

Manufacturing, through the Industry 4.0 concept, is moving to the phase of digitalization. Industry 4.0
supported by innovative technologies such as Internet of Things, Cloud technology, Augmented and Virtual
Reality plays an important role in manufacturing education, supporting advanced life-long training of the
skilled workforce. Advanced education and networked ecosystems will develop skills and build
competences for the new era of manufacturing. Towards that, this report for Novel solution cockpit present
how the adoption of digital technologies can contribute to the teaching and training of TRINITY
technologies.

In small and medium-sized enterprises (SMEs), that TRINITY aims to support training needs arise from
the increased use of modern digital manufacturing tools, cybersecurity new additive manufacturing
processes and novel engineering of intelligence solutions. As a result, operators need to develop new skills
and competences to work effectively. From an educational perspective, it is especially critical that people
with few prior successful experiences in fully applying the key information-processing skills should obtain
adequate comprehension to guide them in structural changes. The key challenge in addressing the evolution
of future education in the manufacturing sector involves developing skills and expertise as well as
pedagogical and technological approaches that match the changing needs of today’s and future workplaces.
These challenges Novel solution cockpit as a synchronous and asynchronous learning management system
will try to address through its services.

As manufacturing industry enters a new era, where novel life-long learning schemes need to keep up with
the rapid advances in production related technologies, tools and techniques. Considering the importance of
manufacturing as a wealth generating activity for any nation, the promotion of excellence will become a
strategic target in the years to come. However, traditional teaching and training have not kept pace with the
advances in technology'. The current practice is lacking a continuous delivery of engineering competencies
and strong multi-disciplinary background. The TRINITY education & training knowledge transfer WP will
contribute content and guidance in order to mitigate the gap. WP7 through this training platform will
provide modern concepts of training, industrial learning and knowledge transfer schemes can contribute to
improving the innovation performance of European manufacturing.

1.1 What does TRINITY Training Platform offer?

The novel solution cockpit will serve as the main internal and external training platform for distributing
educational material originating from TRINITY. From now on we will use the term TRINITY Training
platform as is more understandable to the audience and represents the content and the purpose of the
platform. Internal as the consortium will have the opportunity to get trained and familiarized with different
modules and services of DIHs. This platform will be available to external stakeholders outside TRINITY
consortium. It can be used as a gateway to diffuse training material and content of the internal and external
demonstrators’ as widely as possible. TRINITY Training Platform will be used mainly to support interested
SME:s in digital technologies and aim to increase agility in their production. The TRINITY Training
Platform will be accessible by all citizens at large from various devices (tablets, smartphones, computers,
etc.) and will be linked to and from Digital Access Point (DAP), content developed by other related on-

 Manufuture High Level Group and Implementation Support Group (2006). ManuFuture PlaTeaching Factoryorm - Strategic
Research Agenda, assuring the future of manufacturing in Europe. Manufuture PlaTeaching Factoryorm.
: The Teaching Factory: A Manufacturing Education Paradigm, G. Chryssolourisa,*, D. Mavrikios a,L..Rentzos
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going initiatives under WP4. Every effort will be made to make the Training Platform active for several
years after the end of project

1.2 Objectives of TRINITY Training Platform

The main objective, as described in WP7 is to design and specify the TRINITY Training Platform using
user-friendly graphical interfaces and to address security concerns for industrial data and communications,
and issues related to proprietary rights of the novel solutions.
The subsequent main objectives are:

e Identify the user roles

e Identify the potential users of the platform

e Define appropriate user interfaces

e Specify the upload process of the material including content review and approval

e Define the sign in process

e Define the interaction process with the external users

e Define specific process for collecting feedback

The objectives of the platform follow the proposed functionalities in the proposal. Some more
functionalities have been added in order to increase the communication with the external users (SMEs ,
operators etc.) and the assistance on the training as much as possible (TRINITY Assistant, Forum etc.)

1.3 About TRINITY Training Platform

The aforementioned platform is an online learning environment that combines synchronous and
asynchronous services. It is called online environment as afford technology-enhanced learning using the
Internet or computer devices and the use of several digital tools and infrastructure. Synchronicity refers to
the timing of the interaction between students and their teachers. Synchronous learning environments
enable simultaneous and direct interaction, while asynchronous learning environments afford temporally
delayed and indirect interaction.

TRINITY Training Platform will combine both functionalities and considers this as an extension to
traditional face-to-face education as the use of online environments is accompanied by certain advantages
and disadvantages. Webinars, for example, use video-conferencing technologies that enable direct
interaction to occur between participants and their lecturers without the need for them to be in the same
physical location; this geographical flexibility and ubiquity are an advantage of webinars. As a result,
TRINITY Training Platform will host webinars devoted to TRINITY DIH services and demonstrators.
Also, the synchronous setup of the platform will make possible for the participants to communicate directly
with their instructors who are able to provide immediate feedback. Any comments or questions that arise
can, therefore, be instantly brought to the tutor's attention.

This training platform will address training needs that have been evaluated and specific training plans have
been developed by the TRINITY network to ensure that the technology developed is in fact usable for
industries and that their employees will possess the required skills to use and further enhance the results.
Training Platform focus on the development, deployment, and testing of the TRINITY education and
training knowledge transfer mechanisms. We will use the Training Platform also to gather and promote the
TRINITY Internal and 3rd party demonstrations to interested first time users, SMEs, and other stakeholders.
Training Platform will link the detailed descriptions provided by Digital Access Point to the training and
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education material. With this we will cover ICT infrastructure, graphical user interfaces, modular education
delivery mechanisms, and process of managing the innovation results from the demonstrations. The
approach will emphasise on the capacity to attract new users and SMEs to adopt novel and advanced ICT
and robotics.

14 Connection with the work packages
WP7 and more specific Novel Solution Cockpit project is cross-linked with the other work packages.

Work package 2 - Networking of DIH: The role of WP2 is to establish a strong network between the
regional DIHs, exchange knowledge and results of demonstrations and Co-operate with existing networks
of SMEs, large companies, clusters and regional Hubs. Training platform support all these items as is
reported at the last section will enhance the exchange of knowledge through the training material, will
disseminate the results of the demonstrators and through its functionalities that will presented analytical at
the next sections will promote the collaboration with SMEs and etc.

Work package 3 - TRINITY use case demos: TRINITY Training platform will host

e Material from the design and execution of the Category demonstrations.

e Dedicated lectures for the demo cases set up at each DIH having a two-fold aim: a) discuss on the
technical aspects of the demo cases, b) communication the benefits of the demo cases in terms of
their contribution of increasing agility in production.

e Audio/visual guides, programming support, resolving of integration issues, remote assistance, and
tele-installation.

The published content will allow the participants to search and find information of demonstrations,
developers and results.

Work package 4 — Digital Access Point: Material from the design and execution of the internal use case
demonstrations will become available in the Training platform linked to the TRINITY DAP. At DAP will
be added a tab that will link directly with Training platform the interested stakeholder.

Work package 6 - Business Planning: One of the main objectives of this WP is the sustainability of

TRINITY network. TRINITY Training platform as a platform that provides the training services and is
linked with the DAP will have important role in the future sustainability of the network.
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Figure 1: Connection with the work packages
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2 Requirements of the cockpit

At this section are provided the technical characteristics requirements as have described in the proposal
document as also the requirements to use the platform.

2.1 Functional requirements

The infrastructure of the TRINITY Training Platform is developed and will be maintained by LMS. It will
have to provide both synchronous and asynchronous communication channels.

As synchronous communication is needed when all participants are communicating at the same time using
web and tele-conferencing tools, augmented reality tools, live video streaming.
Some examples of synchronous communication that will be used at the platform are:

1. Live chat and other messaging channels

2. Live video streaming ability

3. Chat Rooms that the participants will be able to make questions and discuss several topics

Asynchronous means are needed when simultaneous participation of both ends is not required (e.g. on
demand education and training transfer) and is delivered though video/audio playback, text, images,
slideshows, as well as content delivered from mobile devices.

1. Email

2. Also, the development of a data repository is required including data anonymisation algorithms to

mask sensitive/confidential data.

Moreover, security concerns for industrial data and communications, and issues related to proprietary rights
of the novel solutions (e.g. software code, hardware patents, conditions of use, etc.) need to be addressed.
The early results of the demonstrators will be disseminated on the platform to raise awareness on the
project’s ecosystem.

2.2 Technical Requirements

The TRINITY Training Platform is based on the open-source WordPress. WordPress is a flexible Content
Management/Portal solution that is easy to install, use, extend and maintain. It fosters the creation and
maintenance of sophisticated content without requiring extensive technical knowledge using only a web
browser. It is used for web sites or intranets and offers superior security without sacrificing extensibility
or ease of use. To access the functionalities provided by the portal only a web-browser is required that can
support the requirements of WordPress. At the moment of writing, most browsers can successfully visualize
the content of all sites created by Wordpress.

* X x 8
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l?< TRINITY Home UseCases v Modules Weblectures Calendar TRINTYForum  Login
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Figure 2:Visualization of TRINITY Training platform in wordpress
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3 Main Functionalities of the TRINITY Training platform

The TRINITY Training Platform has been designed the previous months in order to provide an interactive
training experience to the participants. As has been reported in D7.1 that was submitted on M14 each of
the technology provider of TRINITY consortium has collected the competences desired to be acquired by
the EU manufacturing industry, through workshops, seminars, face to face meetings, etc.. Based on the
competencies provided each responsible partner have been identified the education and training material
required by the trainees. All the identified competence needs have been mapped to TRINITY modules.
These competence needs will lead the participant to the training options that will be available on the Cockpit
based on TRINITY Modules.

Figure 3 presents an example of the mapping of the industrial needs, the TRINITY Use Cases and finally
the modules.

Industrial Need: Use Case TRINITY Module

collaborative work cell

Collaborative robotics in large scale o
assembly,

material handling and processing(3)

generation for industrial robot
with 3D camera

on digital design content ’
....... Production flow simulation and E . =
r . - robot
supervision(6) <
‘N

Integrating digital context (e.g. BIM) to the
digital twin with AR/VR of the robotized
production)(4)

-
-
-
-
-

| robot

" -,
-
-

N Dynamic task planning & work re-
environment r

organization -

organization .
T ———————

Figure 3: Connection of Needs, Use Cases and TRINITY Modules

The available TRINITY Training modules that can cover participant's need will be presented. Each training
module will have at least two levels of training. The first level will be focused on the first-time users with
low experience on the technology of the module. The courses at this level will be for the First time Users
in order to introduce them in the different technologies that the module need to be familiar before use it
The second and the next levels will be focused on intermediate and more experienced users with the module
technology.

Figure 4 shows a visual description of the training process that will be followed through TRINITY Training
platform.

10
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Level 1 Level 2 Level 3

More specific level I Training in the
General Introductory level of training module
information about " More specific level Training in the
the Module 1 of training module

il e B More specific level
d of training
Nee
Level 1 Level 2 ve|3
More specific level Training in the
General [ g of training module
Introductory level

Introductory level

information about
the Module 2

More specific level
of training

Training in the
module

More specific level
of training

Figure 4 Training Process

At previous sections have been described several requirements and functionalities that the platform should
address. To address these futures regarding functions and business plan of the platform we propose the
following approach. A website that will be built of sections, which will have their sets of functionalities.
This will enable to update the sets of functionalities, to add or remove new sections whether it would
represent textual or visual information or would have any other advanced functions.

Examples of such modules include plug-ins for calendar etc. The proposed architecture of the platform is
presented at the Figure 5. All the tabs and their functionalities will be analyzed at section four.

[HOME Use Cases Modules Web Lectures Calendar|
1L.TRINITY " 2.Funded/ | Name/General Descrption :C onsulling: :Trainiug [\'ideo 1 ]
Internal External ;’f the module :
a. Name of Use Case/ 1. Developer 2. Operator]
Name of Author 1_'ﬁ !
I
b.Information about the a. First Time | |b.Intemediate Set up
Use Case-Link to the Dap User lz Sev Gll]dl’]llllt’s
| . Level 2 Manual
¢. Material from the Guidelines
design stage
T

| d. Modules I M Video?2

i
¢. Software Prototypes of
Modules

Figure 5 Tabs and pages breakdown

Important part of the training platform is the chosen training delivery mechanism. These are responsible
for the communication of knowledge and interaction capabilities between the participants and the platform.
The expression “Delivery Mechanism” does not imply a linear delivery of the knowledge. Knowledge, and

11
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particularly competency is constructed by the participants with the help of the IT-infrastructure and the
teaching staff. The delivery ICT technology such as dedicated to video conferencing or web service

TRINITY Assistant: TRINITY Assistant is a software application that will used to conduct an on-line
chat conversation via text, in lieu of providing direct contact with a live human agent. This computer
program has been designed to simulate human conversation. The users will communicate with this tool
using a chat interface or , just like they would converse with another person. TRINITY assistant interprets
the words given to them by a person and provide a pre-set answer:

Trinity Assistant | Y

m;
<

Trinity Assistant

@ - I'm looking about -
simulation tools

The available training
modules related with
the Simulation area, are
presented at following

link: -

N N N N

Type a Message [Type a Message

Figure 6: TRINITY Assistant Figure 7: TRINITY Assistant example

Calendar: Calendar is a flexible events calendar that will increase the functionalities of a common simple
calendar by creating opportunities for events submitted by your users, importing events from external
calendars, or posting to your blog for every new event.

12
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Blist Month Week Day August v 2020 v Go| ¢ | >

August 2020
MON TUE WED THU FRI SAT SUN
27 28 29 30 31 1 2
115 pm:Lesson1 215 pm: Lesson
2

3 4 5 6 7 8 9
10 1 13 14 15 16
17 18 19 20 2 2 23
2 25 26 27 28 29 30
31 1 2 3 4 5 6

Categories
General  Print SUBMIT EVENT

Figure 8: Calendar interface and example of events

SUBMIT EVENTS

submitting as

Event Title (required)

Event Date (required)

08/12/2020

Event Time

12:00 p.m.
End Date of the Event

End Time of the Event

Description (required)

Event host (required)

Konstantinos Filis v

SUBMIT YOUR EVENT

Figure 9: Submit event process
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4 TRINITY Training platform users

The users of the Training Platform are divided in two categories the Teachers and Learners. TRINITY
teachers as are presented at the Figure 10 are the TRINITY DIHs who are also module owners. As learners
are considered all the potential users of the platform and stakeholders.

Potential users/stakeholders/Learners : .

Teachers: \‘4 TRINITY
Intermediate Users/First Time Users

2 g /- N\
” “‘ $ TAMPERE UNIVERSITY OF TECHNOLOGY Z4 Fraunhofer \
wu
' e 1

& A { LMS
Manufacturing Service System MueGveETEM 1782 e
SMEs sector Integrators B
1) DIGITALNORWAY
/\ LSEC :
-~ g 0 o ¥ FLANDERS ;" o
{ %-r* o 9@ () MAKE €DFastems CCentria
> 22O
b Universities ::. .
Robot Technology /Research h Jotet Swatan
. i | — - LP ® Ubians, Siovenijs |
. Provider Providers Institutes \ =S Eﬁ:;z;‘:;:‘:. it @ tublns Slovenis )
*f{ TRINITY N /

Figure 10 Trinity Training Platform users

Teachers: Teachers will be responsible to prepare the relevant material for the training platform and to
organize the lectures or seminars or workshops. LMS will create specific account for each teacher to access
to the platform. Teacher and Learner will see the same interface of the platform. However, Teacher account
will be able to edit the module training page in order each of them to upload and edit the respective material.
The interface of the module page for the Teachers is presented at the next figure. The red area are the tools
that can be used by the teachers to edit the module page. Instructions for these tools and which of them can
be used will be prepared and provided to all of them.
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L rRINT Home UseCases v Modules Weblectures Calendar SubmitPost  Logn

Under Decision/management tool the available training module is Real-time simulation for industrial
robot.

Real-time simulation For industrial robot

7

o Time<2h
oo Language: English

= = =RAccess: Free /
Ponts @ Level Intermediate \
. ) Introduction of the Training: ... ’ e
Key Users/Stakeholder: ...

Figure 11: Module interface for a Teacher User

Learners:

Results that collected from the survey under T7.1 specified the categories of users of training material.
The main audience who will benefit from the training courses on ICT in manufacturing to be developed in
TRINITY project are:

University/Research Institute/student

Manufacturing SMEs

Technology Provider/system integrators

End Users

Engineers/IT Personnel

TRINITY Education and Training Material aims to provide new knowledge to SMEs and other companies,
to master the new robot technology and to provide access to new technologies, in order industry and SME
employees acquire the required skills to use and further enhance the results.

ICT in manufacturing is a cross-over activity and affects nowadays almost all roles in manufacturing
companies.
The identified roles of users that the Training platform will interest are

e Developers, as TRINITY Modules and Training material are more oriented toward to them.

e QOperators, as we will provide Short manual guides for the demonstrators

e Managers, for this role the Consulting Services that TRINITY offer will more usefull.

15
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5 Structure and Training platform web pages

5.1 Tabs of the platform
Pages contain seven main sections, were rather more training material regarding robotic modules and

demonstrators can be provided. Each of the section refers to internal links, describing specific information
with figures and external links.

Home UseCases v Modules Weblectures Calendar TRINITY Forum — Login

Figure 12:Main tabs of the Training Platform

5.2 Home

This segment contains most essential information for the platform. A roadmap that appears in front of the
participant and gives a first idea about the connection of the Industrial needs = TRINITY Use Cases =
Modules and then the training material that is based on the previous. The grey arrows work as buttons and
will lead the user directly to the relevant information and material.

}( TRINITY Home UseCases v Modules Weblectures Calendar ¢

TRINITY TRAINING PLATFORM ROADMAP

Identified Industrial training
needs

Use Case
Demonstrators

Ad

» 2@ TRINITY Training
’ Material

TRINITY Modules

o—cr

Figure 13: Homepage — Roadmap (1/4)

By scrolling down the homepage, the user will be familiarized with the delivery mechanisms that will use
for the trainings as are the virtual reality environment, online web lecture and online interactive tools.
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UCATION AND TRAINING KNOWLEDGE TRANSFER MECHANISMS

N

®)

Get trained in Virtual reality
environments

Access to Online Web Lectures and
workshops by Industry Experts

web-based interactive multi-media
training methods

Figure 14: Homepage Delivery Mechanisms (2/4)

Then after the introduction of the delivery mechanisms a presentation of the teaching team considered
appropriated to be included in the Homepage. A short description of each teacher and the logo of the
organization have been reported in order the external users of the platform that they are not aware of the
TRINITY network to take an idea who is the main source of the training material. The teaching team is
formed from the TRINITY DIHs.

NV

OUR TERCHING TERM

LMS

Laboratory tor
8 Avtomation

Laboratory for Manufacturing Systems & Automation (LMS) is oriented on
research and development in cutting edge scientific and technological
fields. LMS is organized in three different groups: Innovative
Manufacturing Processes, Advanced Human-Centered Design Techniques,
including Virtual Reality, and Production Systems Planning, Control and
Networking.

.+ UiT The Arctic
University of Norway

UIT The Arctic University of Norway is a medium-sized research university
that contributes to knowledge-based development at the regional,
national and international level. It is the third largest in Norway and the
northernmost university of the world. At UIT The Arctic University of
Norway you can explore global issues from a close-up perspective.

(' J Tampere University

The multidisciplinary Tampere University is Finland's second-largest
university with 20.000 students and 330 professors. TAU conducts
scientific research in technology, health and society and provides the
highest education within these fields. The Faculty of Engineering and
Natural Sciences brings together a unique combination of expertise in
natural sciences, related applied sciences and engineering sciences. The
research and education in our unit ranges from automation systems
engineering to robotics, product design and production engineering

Z

¢ Centria

IVERSITY OF APPLIED SCENCES

Centria R&D, is a research organisation inside Centria university of
applied sciences in Finland. Centria University of Applied Sciences has
experience of R&D with SMES and International co-operation. Some 100
researchers and 100 teachers working together on the application of
latest technologles in ICT, manufacturing, energy and wood technology.
Centria is the most international university of applied sciences in Finland.

‘." Jozef Stefan
o® Institute

Jokef Stefan Institute (JSI) is the leading Slovene research organization. It
s responsible for a broad spectrum of basic and applied research in the
flelds of natural sciences and engineering. The staff of around 950
specializes in research in electronics and information science, physics,
chemistry and biochemistry, nuclear technology, energy utilization, and
environmental science.

FLANDERS

KE

Flanders Make is the strategic research centre for the manufacturing
industry. From our sites all over Flanders, we stimulate open innovation
through excellent research. Our expertise is focused around 4 key
competences, all based on modelling and virtualisation, are a) Decision

and Control, b)Design and Optimisation, ¢) Motion products, d) Flexible
Assembly.

Figure 15 Homepage - Teaching Team(3/4)
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As a leading institute for resource-efficient production within the
Fraunhofer Gesellschaft, Fraunhofer IWU is an important R&D partner for
the automotive/vehicle, machine tool and mechanical engineering
industries. Research at Fraunhofer IWU is grouped in three scientific
fields:

1.mechatronics and lightweight structures

2.forming and joining technologies

3.machine tools, production systems and cutting technologies

ELEKTRONIKAS UN INSTITUTE OF
DATORZINATNU ELECTRONICS AND
INSTITUTS COMPUTER SCIENCE

Elektronikas un datorzinatnu institdts (EDI) in Riga, Latvia, is a public
research institution founded in 1960. Currently, EDI is among the highest
rated scientific institutions In Latvia specializing in Smart Embedded
Cooperative Systems (SECS). In particular, ED1 is focusing on following
research directions: extremely precise event timing; remote sensing and
space data processing; robotics and machine perception; signal
processing and embedded intelligence; smart sensors and IoT.

The Budapest University of Technology and Economics (BME) is a
prestigious higher education institution in Hungary and is also one of the
oldest institutes of technology in the world, having been founded in 1782
The main mission of BME is to educate professionals for the industry in
the disciplines of technology, informatics, natural sciences, economics,

business and management.

LSEC

LSEC (Leaders In Security) is a European not-for-profit association focused
on Information Security, operating from Belgium. The association is
based upon the corporate membership of more than 10.000 individual
members, representing over 3.500 end user organisations from a variety
of vertical sectors mainly in the Critical Infrastructure domain and centred
around more than 365 Core Members.

Montagetechnik GmbH

Main focuses are ergonomic design, easily convertible and ergonomic
optimized part storage systems and workplace layout guided with MTM
(Methods Time Measurement). LP-Montagetechnik has created specific
assembly solutions for components with diversity of variants or
production in small or medium quantities, which covers the challenges of

the recent assembly research in an almost exemplary way.

DigitalNorway

DIGITALNORWAY Toppindustrisenteret AS (DNT) is an Industry-driven
initiative to digitize Norwegian businesses. The initiative aims to become
an arena that builds, connects and drives digitization projects across
SMEs, institutes and industry giants. DIGITAL NORWAY is the centre of
force and the hub for several expert networks.

Figure 16 Homepage - Teaching Team (3/4)

At the end of the homepage additional widgets have been added to provide basic information about the
platform and to disseminate the main advantages.

1PP% FREE OF CHARGE TRUSTED KNOWLDGE ANYTIME,ANYWHERE

Tutorials and lectures by industry
experts

All the courses and the material Rvailable access and support by

provided by TRINITY EU Project

The TRINITY project has received funding from the European Union’s Horizon 2020 research and innovation progement No

Figure 17: Homepage - Informative widgets (4/4)

5.2.1 Use Cases

Use Cases section is available in the pages bar. There, users can access one of the most important
components on the platform. At the Use Case page, a description of the two different kind of demonstrators
is provided. The users of the platform that are not members of the TRINITY project are not familiarized
with the terminology of use cases, demonstrators and the difference between Internal and External, so the
description of these will help to distinguish the differences of the previous terminology. The Internal and
External Use cases with feed and additional information page are provided in separate internal links.
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TRINITY USE CASE DEMONSTRATORS

TRINITY Internal Use Cases

TRINITY DIHs have defined 17 internal use case
demonstrations to demonstrate novel robot
technologies that can contribute to increase the
agility of production processes in industrially relevant
environment (TRL 5 and above).

The use case demonstration ideas and payback times
has been analysed by the partners in co-operation
with industrial end users.

DIHs acting as technology providers have been in
these cases cooperate with end users using the
existing business models.

These demonstrations exhibit advanced robot
technologies ready to be exploited by companies to
increase the agility of their production processes
available from the TRINITY DIHs and provide
reference solutions for the applicants to the TRINITY
open calls.

Here you can find available material from the
design and execution of the internal
demonstrations.

TRINITY External Use Cases

In this category, are hosted the use case
demonstrations that will be carried out by the
external companies that will be accepted and fund by
the TRINITY DIH two rounds of open calls for
demonstrations.

Accepted companies with agile production needs and
sound business plans will be supported by TRINITY
DIHs to advance their manufacturing processes.

TRINITY external demonstrations can be a proof of
concept demonstrations testing the TRINITY
technologies or they can be novel solutions innovated
by the applying SMEs.

In both call, minimum of 30 external demonstrations
will be funded in the two open calls during the
TRINITY project duration 2019-2022.

Applicants chosen themselves whether to use these
examples or propose new solutions.

For this purpose, there a two-track solution for the
first TRINITY open call.

The selection of external demonstrations to be part of
TRINITY has been based on technology excellence
and agility, impact and efficient management of the
tasks.

Here you can find available material and updated

execution of the external demonstrations.

Figure 18 Use Case demonstrators Page

5.2.2 Internal Use Cases

The purpose of Internal use-case demonstrations is to provide public material from the design and execution
of the Use case Demonstrators of TRINITY DIHs as well as lectures about the demonstrators. Internal
Demonstrators are provided in the list form topic, photo, and the box “Learn More” that directs to the
demo’s more detailed information. Currently the demonstrators are in the preparation phase and they have
not provided material as figures etc.

19

This project has received funding from the European Union's Horizon 2020 research and innovation programme under grant agreement No 825196



N
L
N

'}f TRINITY

INTERNAL USE CASE DEMONSTRATORS

earn more about the design and the execution of TRINITY Indernal Demonstrators.

internal use case demonstrations to demonstrate novel robot technologies that can contribute
to increase the 2gility of production processes in industrially relevant environment .

Use Case 1 Collaborative assembly with vision-based -
safety system

Use Case 2: Collaborative disassembly with augmented -
reality interaction

S Use (Case 3 Collaborative robotics in large scale -
. assembly, material handling and processing

N\

Figure 19: Snippet of Internal Use Case Demonstrators

Internal Use Case page: More specific approach to the use-case demonstrations are provided within the
specific named page. The general overview of the use-case is provided in the relevant page of the DAP
with detailed specifications (i.e. software, hardware, contacts etc.). At this page material from the design
and execution of this demonstration will become available as also video lectures that will discuss on the
technical aspects of the demo cases and communicate the benefits of the demo cases in terms of their
contribution of increasing agility in production. Currently, the internal demonstrators are under
development, the upcoming months will be prepared the relevant material that will be hosted on the
platform. At the figure below is presented an example of the interface of an Internal Demonstrator Tab.

20

This project has received funding from the European Union's Horizon 2020 research and innovation programme under grant agreement No 825196



L]
LI
N

'}f TRINITY

Home UseCases v Modules WeblLectures

COLLABORATIVE ASSEMBLY WITH VISION-BASED SAFETY
SYSTEM

Material from the design and execution of this demonstration will become
available here:

General InfFormation about the Demonstrator can CLICK HERE FOR MORE INFORMATION
be found on TRINITY Website

Introduction to the demonstrator

= Video Placeholder

Figure 20: Example of Internal Use Case demonstrator page

5.2.3 External Use Cases

The purpose of External use-case demonstrations is to provide public material and updates from the
execution of the External Demonstrators from first and second open call of TRINITY project. External
Demonstrators are provided in the list form topic and the box “Learn More” that directs to the demo’s more
detailed information. A photo next to the topic will be added the next months. Currently the demonstrators
are in the preparation phase and they have not provided material as figures etc.

EXTERNAN USE CASE DEMONSTRATORS

Real time dynamic motion planning applied to agile production

Separation of Additive Layer Supports by Automation via 2 Way Digital
Twin

Advanced Robotics for Accurate Grinding of Complex Metal Parts

Increasing the agility of the cable assembly industry using TRINITY robotics
solutions

Sensor Network for Intelligent Predictive Enterprise

Figure 21: Snippet of External Use Case Demonstrators
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External Use Case page: More specific approach to the use-case demonstrations are provided within the
specific page. The general overview of the use-case is provided in the few sentences, whereas more detailed
specifications (i.e. software, hardware, contacts etc.) are available in a presentation format.

USE CASE DEMONSTRATION 1: REAL TIME
DYNAMIC MOTION PLANNING APPLIED TO RGILE
PRODUCTION

This demonstrator goal is to enable more flexible picking application which can serve the
needs for the growing SME market. The current project will enable the use of real time
dunamic motion planning in many applications in the Ffuture including human robot
2pplications

TRINITY External use case demonstration |:

Real time dynamic motion planning for industrial robots, DynaMo adaptive
Problem/goal Simplify robot programming, make robots cells more flexible and efficient with real time dynamic ro Ot“
motion planning. This will increase acoption of industrial robots for SMEs.
Potential users Robot manufacturers (ABB, Kuka etc), “turn key application™ providers (bin picking, pattetizing,
etc),
Description DynaMo joint effort will implement RTDMP as part of 3 bin picking application in Kuka R&D lab in

Augsburg, Germany. RTDMP will become an essential part of solving the need for flexibility, agility
and low lead times for flexible multipurpose robotic picking systems. project applied for will enable
them to reach their goal of creating a highly flexible picking application which can serve the needs
for the growing SME market.

Hardware Kuka agilus robot, Zivid one 3D camera, Swisslog itempiq gripper

Software Adaptive Robotics SDK, Proprietary Kuka software for object recognition, Kuka robot controller
software

Possible benefits - Reduce lead time to program a bin picking cell

More flexible picking cell. Adapts dynamically to changes in the cell
- More optimal movements of the robot with direct optimal unique path for each object (cycle)
and hence lower cycle times

Partners Adaptive Robotics AS, Kuka
)
Mggeinfo More info at www.adaptiverobotics.com . N
B P AdAntiva
4 »

Figure 22: Example of Internal Use Case demonstrator page

5.3 Modules

Module section is available in the pages bar. Opening it directs users to a new page where there is a list of
available technology categories. These categories are based on the results of TRINITY Survey about the
industrial needs. The competencies are based on the industries’ needs and are cataloged into nine main
categories. Choosing any category directs to the page with provided training modules. The users are
encouraged to choose one category based on their interest and training needs.
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Home Use Cases v Modules web Lectures Calendar

/

Select the Technlogy area that you interested in to get trained.

Figure 23:Modules Main Page

Technology Need/ Category Page: Technology Need/ Category section assists in listing various related
technical products that can help to optimize the agile production capabilities to manufacturing companies.
Modules are provided in the list form, with relevant content and visualisations provided. Each row has a
logo of the organization and topic that works as a button and directs to the module’s training material.

/\ HUMAN ROBOT COLLABORATION

/ AVALARIBLE TARINING MODULES UNDER HUMAN ROBOT COLLARBORATION
ARER:

ye —

MTM UNIVERSAL ANALYSIS SYSTEM (URS)
Montagetechnik GmbH

SAFE HUMAN DETECTION IN A ¢ ngtg]g
COLLABORATIVE WORK CELL R

DYNAMIC TASK PLANNING & WORK RE-
ORGRANIZATION MODULE

Figure 24 Technology Category Page

Users that will choose one of the available training modules, they will be redirected to the training module
page. There they will find a figure that represents the module and some important and basic information
about the training that will follow. These are the time of the training, which languages are available for the
training, if there is a cost for the training and the required level of expertise which is distinguished in first
23
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time users and intermediate user. At this point it is important to be referred that all the users will have free
access at the training, but this is an important benefit for the users and should be pointed out.

>:\gnamlc task planning & work re-organization Module

o Time<2h

oo Language: English
= Access: Free
Level: Intermediate

Introduction of the Training: ..
Key Users/Stakeholder: ...

Requirements: ...

Figure 25: Training Module Page (1/3)

Scrolling down the module page the participant will find an introductory summary of the training, the
categories of the key Users may focus. Each training based on the module will focused in different users as
are developers, operators, managers, or students etc. Also, some of them it might have some requirements
in order to attend them, these requirements will based on the background of the user. All these will be
reported before the training get started. The figure above and below are examples of the interface of the
page. It has been considered at this example that the training consists of videos and Presentations.

Introduction of the Training: ...
Key Users/Stakeholder: ...

Requirements: ...

Training Part 1-> Video 1,..

|= Video Placeholder © ~»

Napaxoo.  Kowomoin—.

Choose >ur video

Figure 26 Training Module Page
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Each module owner will decide the appropriate delivery mechanism for the training of the module.
Here are used as an example the delivery mechanism of Video (Figure25) and presentation (Figure 26).

Training Part 2 —-> Presentation

sohutions contains the required level of inteligence and flexibilty 10 apply robotized
TIG wekding in manufacturing and comstruction. The system and setup will be assessed
against Gferent Cybersecurity winerabiities identified, issues coming out of a quick [
scan el test ) and known challenges.
Partners UIT The Arctic University of Norway (Norway), LSEC (Belghum) =
50 More info Some of the nmcited work
L TRINTY

¥ HamOOT 0183 TRATY GA €215

Use Case 6: Production flow simulation/supervision

Prodlem/gosl Visuskzation of production, slong

Potential users | SMEs who are carrying cut commissioning, system integration
NACE 3 machnery
Description Factories of the future wil face increasing demands for 3 NON-10p production,

accompanied with high flexibility and safety requirements. This implies an important
future market for instant services dealing with support, error dlagnostics and
reconfiguration of industrial robot systems. These advances can be achieved by utilzing
10T in every stage of the production process in a factory. Based on the coliected data,
Gecisions can be made even from distant locations

Hardware Raspberry P, PLCs, Industrial robots

Scftware Open source software (ROS, Movelt, Gazebo) and FlesGUI

Standaeds Considered: 50 10303

Possible benefits | This use case demonstrates the usabilty of 10T (PLCS, robot cells, sensors, actuators) in
3 production flow, where data Is continuously manitared, collected and tions can be
Carmied out thiough 2 smulation evronment (e.§ Gazebo) or autom atically.

s i increases the number of specific

security issues that could be derive. The data is distributed with ROS components.
Partrers UIT The Arctic University of Norway (Norway), LSEC (Belgrum)

NITY
) . H20200T-2018-1 TRINITY GA-423196

Use case 7: Robot workcell reconfiguration

Partly of a robatic workcell for automated robot assembly

Potental users | Manutacturing Companies that need 10 Jutomate their assembly production processes

NACE €26.1 Manufacture of electronic companents and boards, C27.1 Manutacture of
electric motors, . 29.3 Manufacture of parts and accessories for motor vehicles
Description quick for automated assembly of parts
in Ofterent manutacturing industries This s accomplished using innovative
technologies such a5 passively reconfigurable fixtures, passie linear units, plug-and
preduce trolieys, 3-D printing for gripper and fixture design, 100l changers, etc.

Figure 27: Training Module (2/3)

At the end of the page a comment section will be available in order the participants to leave comments or
provide feedback about the training. These comments will be public, and the TRINITY partners will be
able to response to the participants.

3 Subscribe ¥ You are logged in as trinity | Log out

BlIlUulsiEi=inlalol =
¥ &6 X POST COMMENT

0 COMMENTS  &¢ ¥ 9

Figure 28: Training Module Page - Comment Part
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5.4 Calendar

This tab has been added to inform the participant about the upcoming TRINITY events with educational
purpose as are webinars, workshops, lectures. Moreover, during the execution of the demonstrations the
TRINITY partners will be able to organize though this tab teleconferences in order to provide audio/visual
guides, programming support, resolving of integration issues, remote assistance, and tele-installation

Figure 29 Calendar Tab

The calendar application is not a colon calendar that informs about the current date but is developed to
provide specific functionalities the TRINITY partners

Any user will be able to submit events or restrict access to some or all logged-in users.

Will be allowed to publish events.

Prevent users from submitting events which conflict with existing events

Allow logged-in TRINITY partners to edit their events on the front-end.

Create their event while writing a new post or page

Create their blog posts automatically when publishing an event

Import events from CSV or iCal sources, either via file upload or URL (Uniform Resource Locator)
Schedule imports of events on a schedule from any importable URL

Advanced search filtered by keyword, date range, category, location, or author

Use the WordPress REST (Representational State Transfer) API (Application Programming Interface)
to share events between sites

This functionality will enable the organization of webinars, online workshops, seminars and lecture

5.5 TRINITY Forum

TRINITY Forum is a functionality of the platform that was not required from the proposal document.
TRINITY WP7 member decided to add this feature to increase the interaction of the internal DIHs and the
external participants. At this forum, the participants will be able and be encouraged to create a topic about
a demonstrator internal or external or any other technology that they would like to discuss and express their
questions or ideas. At the figure below is presented the interface of the forum with some examples of topics
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that have been created to test the feature. The user will be able very easily to create a new topic clicking on
‘CREATE NEW POST °‘button.

ome » Forums » Topics
ViewMsg 5 topics - 1 through 5 (of 5 total)

Topic Voices Posts Last Post
Test 1 1 1week, 6 days ago
/ Started by: 1 trinity in: Forum trinty
UseCase3 1 1 1week, 4 days ago
Started by: trinity in: Forum trinkty
Test3 1 1 1week, 4 days 9o
Started by: | trinity in: Forum trinky
UseCase2 1 1 1week, 4 days ago
Started by: 1 trinity in: Forum trinkty
Use Case1 1 1 1week, 6 days 2go
Started by: I trinity in: Forum trinty

Viewing 5 topics - 1 through 5 (of 5 total)

CREATE NEW POST

Figure 30: TRINITY Forum Interface

Below is presented an example of a topic Use Case 3. The user will be able to report a comment or a
question with word limits. Then he/she will be able to edit or delete the post.

USE CASE 3

Home > Forums > Forum » Use Case 3 Favorite

This topic has 0 replies, 1 voice, and was last updated 1 week. 4 days ago by /1 trinity.
Viewing 1 post (of 1 total)

Author Posts

July 30, 2020 at 2:55 pm EDIT MERGE CLOSE STICK (TOFRONT) TRASH SPAM UNAPPROVE REPLY #1957
What do you think about this use case ?
trinity

Keymaster
(5.55.67.60)

Author Posts

Viewing 1 post (of 1 total)

Reply To: Use Case 3

Figure 31: Example of a topic

A discussion between the users or an answer can be expound on. At the figure below is presented the
answer box.
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Reply To: Use Case 3

Your account has the ability to post unrestricted HTML content.

Answer about Use Case i

Tags:

SUBMIT

Figure 32: Topic Answer Box

5.6 Login

The log in button will be used currently only form teachers. LMS as the user with the main authority in
the platform will be responsible to create accounts for the TRINITY partners that will belong in teachers’
team. Teacher account will be able to edit the module training page in order each of them to upload and
edit the respective material.

*.f TRINITY

Username or Email
Password

[J Remember Me

\ A

Figure 33: Log in Page
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