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LTTA C1 (18-22 September 2023): Train the Trainers
Education Week

Day 1: Big Data and Data Visualization (September 18th)

e Trainers: Dorinel Filip, Bogdan Mocanu, Florin Pop, Radu Ciobanu, Catalin Negru, Ciprian
Dobre

e Sessionsincluded:
o Challenges in Big Data analysis.
o Research reproducibility and data visualization techniques.
o Tools like Jupyter Notebooks for data cleaning and plotting.
o Geographic data analysis and distributed learning platforms like EQuGAIN.
Day 2: Remote Access and Data Acquisition Systems (September 19th)
e Trainers: José Ferreira, Jodo Sarraipa, Ricardo J. Goncalves
e Sessions explored:
o Fundamental components and deployment of data acquisition systems.
o Working with microchips and distributed data systems.
o Serial and parallel communication methods.
Day 3: E-Learning and loT Cloud Management (September 20th)
e Launch of the E-Learning Smart Digital Labs platform.
e Trainer: Tal Soffer
o Sessions on pedagogical models and practical tools for virtual labs.
e Transnational project meeting to address administrative and academic issues.
Day 4: Digital Signal Processing and Measurement Systems (September 21st)
e Trainers: Susanna Spinsante, Stefania Cecchi, Alessandro Terenzi
e Keytopicsincluded:

o Introduction to sensors, measurements, and acoustic analysis in a semi-anechoic
chamber.

o Hands-on activities with remote measurement instruments.
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Day 5: loT Management and Al Integration (September 22nd)
e Trainers: Agustin C. Caminero, Rafael Pastor, Antonio Robles
e Sessions focused on:

o Cloud management for loT fleets.

o Integration of Al methods with loT datasets.

This project has been funded with support from the European Commission. This
publication reflects the views only of the author, and the Commission cannot be held
responsible for any use which may be made of the information contained therein.
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fundamental Elements of Data Acquisition

Systems

Advamtage Disadvantages

+ Reduced data redundancy + Databise wystems are complex, difficult,

+ Reduced apdating errors and Increated and time-consuming to design Substantial
SHY hardware and software start-up costs

« Grester data integrity and independence

from applcations programs « Damage to database affects virtually all

. duta ccess to users hrough use  applications programs
‘of bost ard query languages * Extensive conversion costs in moving form
* Imgeoved data security # fle-based system to 2 database system
* ::.nun entry, storage, and retrienal Initial training required for all
3

facl o programmens and users
* Facilktated development of new
aviaatons program
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LTTA C2: Students Winter School and Living Labs for the
Industry

Date: October 7-11, 2024
Location: NOVA Lisbon and Online

The second Learning, Teaching, and Training Activity (LTTA) of the Erasmus+ project Living Labs for
the Students of the Future (LLSF) was a comprehensive five-day event hosted by NOVA Lisbon. The
event combined the Students Winter School and Living Labs for the Industry: Skills for the Fourth
Industrial Revolution to enhance participants' knowledge and skills in cutting-edge technological
domains. This hybrid event featured diverse sessions, workshops, and project presentations,
providing a platform for collaboration between academia and industry experts.

Day 1: Introduction to Advanced Audio Topics and Robotic Labs

e UnivPM (Online): Advanced audio processing by Prof. Stefania Cecchi and Dr. Alessandro
Terenzi.

e NOVA: Hands-on activities in the Remote Robotic Cell Lab with Prof. André Rocha.
Day 2: Project Presentations and loT Applications
e NOVA: Presentation of groundbreaking projects, including:
o COMMUNITAS (Joao Martins)
o Smartbear (Carlos Agostinho)
o XpanDH and xShare (Maria Marques)
o DS4HEALTH (Ricardo ?)
o FITTER-EU (Fernando Ferreira)
e UNED: Cloud management of loT fleets by Prof. Agustin Caminero.
Day 3: Al and Data Acquisition Solutions
e NOVA: Advanced data acquisition and Al solutions, including:
o AIDEAS (José Ferreira)
o AgileHand (Jorge Calado)

o AI-DAPT (Paulo Figueiras)

This project has been funded with support from the European Commission. This
publication reflects the views only of the author, and the Commission cannot be held
responsible for any use which may be made of the information contained therein.
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o CYBERSECPRO (Ruben Costa)
o Yachay (Joao Sarraipa)
o EPAI (Emmanuelle Restrepo)
e UNED: Integration of Al methods for loT applications by Prof. Llanos Tobarra.
Day 4: Reproducible Research and Virtual Labs
e UPB (Online): Reproducible research insights by Prof. Radu-loan Ciobanu.
e LLSF Virtual Lab: Toolkit demonstrations led by Joao Sarraipa.
e UnivPM (Online): Demonstrations on liquid instruments for sensors by Susanna Spinsante.
Day 5: Synergies Between Projects

e Dedicated sessions on collaborative synergies across multiple projects, chaired by key
representatives from:

o SmartBear, XPandH, AIDEAS, AgileHand, SI-DAPT, FITTER-EU, xShare,
COMMUNITAS, Herit4Ages.
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3
How to ey anlpulawr?

1. Getting Familfar with the Teach Pendant
2. Creating a New Program

3. Teach Waypoints

4, Add Motion Commands

5. Implement Logic and Flow Control

6. Add Tool Actions

7. Incocporate Wait Commands and Inputs
8. Test the Program |n Teach Mode

9. Run In Continuous Mode

10. Save and Back Up Program
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(From: https.//www.youtube.com/watch v=6L-VaxzUcmM)
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IA METHODS AND SOLUTION FOR IOT,
DATASETS AND EXAMPLES FOR AI&IOT

Antonio Robles-Gomez
Llanos Tobarra Abad

Rafael Pastor Thanks!
Agustin C. Caminero
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LTTA C3: Student Training Week

Date: January 13-17, 2025
Location: National University of Science and Technology POLITEHNICA Bucharest, Library, Room
3.1

Day 1: Teaching in Virtual Labs (January 13, 2025)
Trainers: Tal Soffer, Ricardo Gongalves, André Rocha, Nuno Vilhena, Manuel Vinhas

e 10:30-11:00: Overview of Teaching in Virtual Labs, emphasizing innovative pedagogical
approaches for virtual environments.

e 11:30-12:30: Discussion on Pedagogical Models and Practical Tools, focusing on
strategies to enhance learning outcomes using virtual labs.

e 13:30-16:00: Presentations and practical applications by NOVA, showcasing tools and
methodologies for integrating virtual labs into academic programs.

Day 2: Big Data and Research Practices (January 14, 2025)
Trainers: Ciprian Dobre, Radu Ciobanu, Bogdan Mocanu

e 09:30-10:30: Session on Big Data Challenges, exploring the complexities of managing and
analyzing large datasets.

e 11:00-12:00: Presentation on Research Reproducibility, highlighting the importance of
transparent and repeatable methodologies.

e 13:00-16:00: Focused discussions on Data Visualization and Preparation, and identifying
training needs for MSc and PhD students.

Day 3: Case Studies and Practical Training (January 15, 2025)
Trainers: Ciprian Dobre, Radu Ciobanu, Bogdan Mocanu

e 09:30-13:00: Students presented case studies using their research data, with discussions
on findings and methodologies.

e 14:00-16:00: Practical Training Sessions to consolidate learning outcomes, followed by
an assessment of the training’s effectiveness.

This project has been funded with support from the European Commission. This S
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Day 4: loT and Measurement Techniques (January 16, 2025)
Trainers: Agustin Caminero, Antonio Robles, Susanna Spinsante, Stefania Cecchi

e 09:30-10:30: Session on Cloud Management of loT Fleets, exploring effective loT data
handling methods.

e 11:00-12:30: Presentation on Al Solutions for loT with practical examples and dataset
management strategies.

e 13:30-16:00: Training on Sensor Measurements, including liquid instruments and
handling uncertainty in lab experiments.

Day 5: Drafting Future Training Modules (January 17, 2025)
Trainers: Ciprian Dobre, Radu Ciobanu, Bogdan Mocanu

e 09:30-11:00: Discussions on a draft template for a future training module, based on the
identified learning needs.

e 11:30-12:30: Training on Jupyter Notebooks, focusing on data cleaning and plotting.

e 13:30-16:00: Practical Training Sessions to reinforce learned skills and discuss the
implementation of new modules.

This project has been funded with support from the European Commission. This S
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Practical exercise with AWS loT Core

This exercise aims to emulate the behavior of a temperature sensor using a simulator developed in Java. For this,
we will create the code necessary to create the class that represents the sensor and executes periodic !
measurements. These measurements will be sent to the AWS loT platform for supervision. In a realistic production { n -

environment with fleets of sensors/actuators, additionally, data visualization techniques (Dashboards) and
calculation of data are applied. Sensors/actuators generally do not have storage capabilities, so these platforms
allow storage and processing this information in a massive way.

GM EM
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Nodes can be: u

+ Class A (default): Initiate communication asynchronously. They send Servder
receive-only windows (RX windows) after transmitting data, allowing
bidirectional communication, and lets devices switch to sleep mode.

1

i
-
3
LE)

Class B: They synchronize with the network using periodic beacons =
(packets generated by the gateway that indicate when the transmission m
windows will be available). Nodes can create receive windows without

having transmitted beforehand, which increases the device's ability to

receive information at the cost of higher battery consumption.

TCPAP S5L
Payload seguro

Class C: In this class, nodes are in receive-only mode most of the time
and switch to transmit mode only when necessary. By continuously
listening on the network, these devices consume the most energy.
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Key components of loT

ZigBee:

It is a short-range wireless ication pr
specifically designed for loT and home automation
applications.

« It has low power requirements, making it suitable for
battery-powered devices and low-power applications
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devices in the network, increasing the network's coverage * P—
and robustness. VNN 002184
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Introduction

The Internet of Things (loT) refers to the network of
physical objects—"things"—embedded with
sensors, software, and other technologies for the
purpose of ¢ ting and ging data with
other devices and systems over the internet.

Key components and characteristics of loT:
+ Sensors and Devices.

« Connectivity.

« Data Processing.

User Interface.
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Introduction

The Internet of Things (loT) refers to the network of
phy bjects—"things". dded with
sensors, software, and other technologies for the
purpose of connecting and exchanging data with
other devices and systems over the internet.

and istics of loT:

Key comp

Sensors and Devices.

Connectivity.
+ Data Processing.

User Interface.
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Measurement: experimental process that produces a value that can reasonably n <
be attributed to a quantitative property (measurand) of a phenomenon, body, or & 5
substance. o o
Process of measurement involves direct or indirect comparison with a standard u° ne
(for example, a certified 32768 Hz quartz crystal resonator).
This comparison typically is accomplished by making the phenomenon, body, or 03 Be
substance of interest interact with a measuring instrument capable of producing o 3
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If the instrument has been calibrated, then the indications that it produces are [+ ] o
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distribution that represents its scatter over
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* The Room Response and Its Perception

* Invertibility of the Room Response

* Equalizer Design Techniques

* Pre-Processing Techniques

* From Single-Point to Multi-Point Equalization

* Adaptive Single-Point and Multi-Point Equalization

* Evaluation Methods for Room Response Equalization
* Emerging Topics and New Trends
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Preprocessing: Complex smoothing
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Semi-anechoic chamber to
evaluate just the system
performance
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Cons: for MISO/MIMO, on-line identification of each impulse response is a difficult task
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