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1. Introduction
The main objective of the NEON project is to improve and diversify the training of human resources,
both in the academic field and in the public-private sphere, motivating innovative technologies in the
Information and Communications Technologies (ICT) field, in particular the Internet of Things (IoT).
The main goal of the institutions that make up the consortium is the creation of a Network of
Competence (NoC) for IoT. The project will offer the framework and support to foster the industry
collaboration at each country of interest, namely, Argentina and Uruguay, and, at the same time, it
offers the possibility of exchange and advice from two European countries: Austria and Spain, that
have demonstrated a good amount of development and innovation in the IoT field. The project’s
goals will be achieved by updating and improving the curricula at the different university degrees, the
creation of at least 5 laboratories on IoT, the training of their academic staff and the collaboration
between the local and regional industry.

Latin America (LA) is a region of the world that still does not offer a sufficient level of equal
opportunities. One of the reasons for this disparity can be identified in a constantly growing
population and an increasing urbanization into big and densely populated metropolises. The southern
regions, especially Argentina and Uruguay, operate mostly in the primary sector of agricultural goods,
mainly food. Most advanced economy sectors including high-tech industry are not well developed.
Furthermore, unemployment is a constant and worrying issue in LA. Argentina and Uruguay are
among the top riders of LA with the highest unemployment rates1 as a result of a great deterioration
of economy and a general decrease of the average Gross Domestic Product (GDP) due to scarce
diversity in industry, lack of innovation, lack of qualified personnel especially in technology. Engineers
are scarce in all areas, especially ICT. The demand is higher than the offer. Among the high tech
market sectors, Internet of Things is extremely relevant since it spans several application domains,
from quality and environmentally friendly agriculture, to cattle rising, to smart energy and
renewables, to health applications, to the holistic vision of smart cities.

The European Union (EU) character of the project will ensure modernization of the engineering
profile with the inclusion of IoT skills and knowledge by having EU Higher Education Institutions (HEI)s
bring their experience and help to enhance the quality of the study programmes. Value will be
attained by creating more skilled and competent graduates, which will reflect in better-qualified
engineers that work in ICT companies, with specialization in IoT, and contribute to the innovation
process of such companies at EU levels. Study programme improvements, innovative teaching and
training methodologies, new labs, and internships will result in students being better prepared for a
flexible international job market, recognized by employers at EU level, which enhances mobility
opportunities. NEON focus is on IoT, which is aligned with the EU strategy of stimulating the wider
application of ICT in society and economy. The objectives will be attained only if HEIs in LA and EU
countries work together to exchange good practices, enhance curricula and their contents, and
facilitate mutual studies and degrees recognition as well as cooperation with industry. LA companies
will also benefit by rendering themselves more visible at EU level, potentially diminish the drain of
experts and attract employees from the EU.

In this context, the development and implementation of laboratories can contribute to the training of
human resources, both in the academic field (students, professors, technicians) and in the public -
private sphere, in the field of the Internet of Things. An upgrade of HEI lab infrastructure through the
development of novel thematic joint industry-academia labs is considered a necessary step towards
achieving the ultimate goal of the NEON project.

1 NEON project proposal, 2020
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2. Objectives of this deliverable

The aim of Work Package 4 (WP4) is to develop and implement an upgrade of HEI lab infrastructure
through the development of novel thematic joint industry-academia labs. The planned five modern
industry-academia labs (one per Latin American university partner) are the following:

Signal Processing for Communications laboratory (UNS) – Modernized lab

● Testbed 1: Self-powered IoT node (BSc, MSc and training). Energy harvesting and wireless
power transmission. A wireless power transmission setup that includes a transmitter and
several harvester nodes will be implemented.

● Testbed 2: Measuring small antennas for IoT and harvesting. (BSc, MSc and training). A
system to perform antenna measurements using a Gigahertz Transverse Electromagnetic Cell
(GTEM) will be implemented.

● Testbed 3 : First steps on software defined radios (SDR) for IoT (BSc and  training).
Development of dedicated software platforms (Matlab and C) to explain, in a tutorial form,
the main aspects of an IoT in a full communication system.

Communications Technology applied to IoT (UNdMP)

● Testbed 1 : Introductory testbed on IoT, based on Arduino platforms and different
connectivity technologies (LoRa, WIFI, Zigbee, etc.).

● Testbed 2 : Microwave and Millimeter Wave Design for IoT. Design of main blocks of
microwave and millimeter frequency parts of a communication system for IoT.

● Testbed 3 : Software Defined Radio (SDR) based Communications Systems.

Digital Communications Laboratory (UNC)

● Testbed 1 : IoT-based Campus Testbed. Data will be collected from sensors installed in IoT
devices spread in the campus. The communications infrastructure between IoT devices will
be developed to collect data from sensors.

● Testbed 2 : Digital Waveforms for IoT Applications. The objective is to understand different
waveforms applied to wireless communications for IoT. The testbed is intended to develop
practical skills supported by Software Defined Radio (SDR) platforms.

IoT for agribusiness Laboratory (UCU).

● Testbed 1 : The objective of this testbed is to provide the students with development boards,
sensors, cameras, geolocation etc for the 'hands-on' development of IoT solutions aimed at
the agribusiness industry. To narrow down the work, practices will be developed at two
levels, in both cases using battery powered devices. Firstly devices with very low
consumption and low data transmission rates, over long distances, using the existing NB-IoT
network in Uruguay. Secondly intelligent devices embedded in low consumption, with local
information processing capacity (AI, images, for example) preferably under a known
operating system (Android or Linux), transmitting medium volumes of information preferably
using the existing network (LTE catM, NB -IoT, etc).

● Testbed 2 : The objective is to work with a nearby rural production site, and install a
monitoring (sensors, actuators, camera) and data management system of the property using
different state of the art IoT tools and preferably NB-IoT, LTE-catM existing networks. The
system will be in permanent operation for demonstration purposes, but during the IoT for
agribusiness course at least 1 visit will be made to observe daily work in the rural
environment. This system can also be used for data management in the cloud, test of
laboratory work during the course, etc.
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IoT Laboratory (UdelaR):

● Testbed 1 : Propagation and Antennas: The objective of this testbed is to provide the students
with the basic understanding of antenna parameters such as radiation pattern, impedance,
directivity, gain, polarization. Also, theory and techniques for estimating the propagation
performance of a communication channel will be presented.

● Testbed 2 : Embedded Systems: The objective of this testbed is to study the different
hardware and software architectures for embedded systems, learn to design hardware
through component integration and to develop software (possibly including a Real-Time
Operating System) for a complete system implementation.

● Testbed 3 : Wireless Sensor Networks: The aim is to understand the basic principles of
operation of wireless sensor networks for IoT and to familiarize with the current technologies
for their implementation.

● Testbed 4 : Digital design for low power: The aim of this testbed is to explore different
low-power digital design techniques and methodologies. Power consumption estimation and
measurement techniques are also included. The students would learn how to characterize
power consumption in a digital system and also to incorporate power reduction techniques
from early design stages.

● Testbed 5 : Communications technologies for IoT. The objective is to understand the basic
characteristics and principles of current communications technologies for IoT (Lora, NB-IoT,
6LoWPAN among others).

3. Preparation Phase

In order to fulfill these requirements, during the proposal preparation phase, the L.A. HEIs have
collaborated with selected industrial partners in the process of lab design and selection, and they will
continue the collaboration during the phase of equipment purchase, staff training and lab
demonstration and usage during and beyond the project lifetime.

The LA HEIs identified the following infrastructures for the installation of the laboratories:

* The UNS will install the equipment received in two specific laboratory areas (one for teaching, the
other for research) that together will form the “Signal Processing and Communications for IoT lab”.
Each laboratory area has 60 m2. Both areas will be dedicated to undergrad and graduate students. In
addition to the devices received, this lab has available SDR and FPGA boards for student thesis and
also a number of workstations with IoT sensors to work in different applications.

* The UNMdP will use the equipment received in two specific existing laboratory areas (for teaching)
which actually are used by the Department of Electronics and Computing. Each laboratory has an
area of 35 m2. Both areas will be dedicated to undergrad and graduate students. Also, there are other
laboratories dedicated to research activities. Additionally to the devices acquired, the Department
has SDR kits, IoT devices and FPGA boards which commonly are used by degree and PhD students in
their final degree thesis or their doctoral thesis, respectively.

* The UNC will install the devices in the Laboratory of Digital Communication which has 100 m2 for
undergraduate and postgraduate practice. It also has FPGA and SDR boards dedicated mainly to
research projects and a few IoT devices for applications of low power like ambient temperature and
car parking monitoring. The new devices will be deployed to give access to a higher number of
students.
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* The UCU will install the equipment achieved within the framework of the NEON project, in a new
laboratory called “IoT Laboratory”, which has approximately 60m2, available for all students in the
university, both undergraduate and graduate students, located in the Engineering Department. This
laboratory will be equipped in order to be entirely dedicated to developing IoT projects and
applications. The equipment will be composed of modules and kits for different technologies such as
LoRaWAN, NB-IoT, SDR, and others. In particular, it will be used to carry out the IoT for Agribusiness
course, and others related to these topics. Also, it will be available for students who want to develop
extracurricular projects and theses as well. Another installation of the equipment will be placed in the
agribusiness sector, particularly in a company with an ongoing application in the field. This company
is being defined by the NEON project members from UCU. The application in the field will be focused
on the installation of nodes, sensors and gateways in order to create a LoRaWAN network, with the
aim that students can carry out practices and tests in the industry, fostering their interest in IoT.

* The Udelar will install the received equipment in three existing physical laboratories, two labs for
undergraduate practice, and one lab for research activities related to postgraduate students.
However, most equipment will be used by courses that will adopt or already embrace lab-at-home
methodologies, so electronics kits, devices, and instruments will be provided to students or teams of
students during the course's duration.

The HEIs contacted local and international providers to identify the last devices available in the
market that fulfills the specification identified in the proposal phase of the Neon project. The result
of that action was an updated list of devices of equipment sent for approval, indicating the changes
and the justification (see Appendix 1 or NEON EQUIPMENT BUDGET PROPOSAL VS FOR APPROVAL in
the Intranet). The EC sent a communication (email) about the approval by the project officer (see
Appendix 2 or NEON Equipment approval in the Intranet).

4. Joint Lab Operation Agreements
HEIs consulted Industries on the kind of testbed considered of interest to pursue training for their
employees and prospective engineers in the IoT field. Industries and industry chambers manifested
their interest in pursuing cooperation with HEIs through emails and meetings where the NEON
project was presented.

Follows the links to the documents (in the Intranet, also available in Appendix 3):
● minutes_NEON_CONAE
● Compromisos empresas NEON UNS
● Industries contacted by UDELAR
● compromiso empresas UNMD
● UCU Alassio Alenet

HEIs and many industries have successfully signed Memorandum of Understanding (MoU)
documents that pave the way toward fruitful cooperation in a broad scope focused not only on
training engineers but also on researching and developing IoT projects.
Next, follows the list of memorandum subscribed until the last meeting at Klagenfurt in May, grouped
by partner (also available in Appendix 4):

● UNMDP: 
○ MoU_entre UNMDP y empresa_Español_Lyrtron.pdf,
○ MoU_entre UNMDP y empresas_Español_PONCE.pdf, 
○ MoU_entre UNMDP y empresas_Español_DigimageElectronica.docx , 
○ MoU_entre UNMDP y empresa_Español_TechInside.docx

● UCU: 
○ MoU_entre UCU y empresa_Español_Alassio S.A.
○ MoU_entre UCU y empresa_Español_Alenet S.A.
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○ MoU_entre UCU y empresa_Español_Batfer Investment S.A.
○ MoU_entre UCU y empresa_Español_Laured S.A.
○ MoU_entre UCU y empresa_Español_Minegold S.A.

● UNC: 
○ MoU_entre UNC y empresa_Español_Incutex.pdf

● UNS: 
○ MoU_entre UNS y Penta firmado.pdf
○ MoU_entre UNS y Alliansys.pdf

● UDELAR: 
○ MoU_entre_Udelar_y_Focus_firmado.pdf
○ MoU-entre-Udelar_silvermist_firmado.pdf

.Subsequent and future agreements with industries and other institutions will be uploaded to the
intranet as part of WP4.

5. Definition of the Procurement Procedure

One of the requirements to fulfill this task was the definition of the procurement procedure
regarding the equipment for the planned five modern industry-academia labs (one per Latin
American university partner).

Although each partner and institution has its specific procurement procedure, we have
defined some indicators to monitor the progress of the purchase process.. The defined
procurement procedure steps are four(from more advanced one to a less degree of
development in the purchase steps), as follows:

1) Delivered: the item has already been delivered to the institution.

2) Payment: the item has been paid to the vendor (bank transfer, by credit card or similar)
and is waiting to be shipped or is on its way.;

3) Ordered: the purchase order has been started for the selected item although the payment
has not been done yet;

4) Selected: the item was already selected but the purchase order has not been started yet.

Throughout the whole process, each partner has followed a checklist with the above steps to
monitor the progress of acquisition, and overall information regarding the item purchased, the
vendor selected, the purchase requisition and order, information about the payment, whether
the item was delivered and if there is still a standstill or not.

Table 1 shows the amount (in EUR) per partner divided into the defined categories.
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Table 1: Progress status per partner (amount in EUR)

Delivered Payment Ordered Selected Total (EUR)

UNS 0 0 42.628 16.772 59.400

UNMdP 0 0 39.500 19.900 59.400

UNC 30.070 930 0 0 31.000

UCU 19.986 0 0 39.414 59.400

UdelaR 17.096 12.777 12.240 17.287 59.400

Total 67.153 13.707 94.368 93.372 268.600

Figure 1 shows progress status as a percentage of the total amount per partner, where
Figure 2 depicts equipment procurement's general status.

Figure 1: Progress status per partner (in percentage)

Figure 2: Progress status (whole project)
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6. Conclusion
As stated throughout this document, three of the milestones of this work package have been
achieved successfully: partners have collaborated to develop and implement the HEI lab
infrastructure through the development of novel thematic joint industry-academia labs (M4.1);
formal links and joint lab operation agreements between universities and companies were
established (M4.2), and the procurement procedure has been also defined (M4.3).
The documents and graphics shown in this document are updated to the Klagenfurt meeting date,
that is, 1st of May, 2022.
Next steps will be the uploading, from each partner, of the new agreements and the updated
purchase status (since it is an ongoing task) into Confluence, within the WP4 section.
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Appendix 1
Consolidated equipment  list sent to EC
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Appendix 2
EC equipment approval
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Appendix 3
First contacted industries
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Appendix 4
MoU signed until the first meeting at Klagenfurt
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