
Monitoring the 
orchards, plant by plant
It could become possible, thanks to an innovative system currently 
under development

The intuition is brilliant. To 
develop the agricultural 
equivalent of an industri-

al Supervisory Control And Data 
Acquisition (SCADA), thus lead-
ing to a real paradigm shift in the 
monitoring of an orchard, regard-
less of its type. In other words: cur-
rently, to check the health status of 
plants within a large block of land, 
the ! eld is usually subdivided in-
to sectors. 
For each sector, representative 
plants are selected to be moni-
tored and it is then assumed that 
the health status of all the plants in 
that speci! c sector is homogene-
ous and represented by those se-
lected plants. Consequently, also 
the agronomic intervention is ho-
mogeneous within the considered 
sector. 
In the future, it would be possible, 
instead, to perform an individual 
evaluation, row by row, even tree 
by tree, through innovative tech-
nologies and methodologies de-
riving from the world of robotics, 
sensor networks, remote sensing, 
big-data and controls. 
Agronomists and farmers would 
bene! t from this higher level of 
de! nition, that might enable the 
activation of targeted actions to be 
applied even on a single plant. 
A database could eventually be 
generated with the equivalent of 
an identity card for each tree, con-
taining precise and historical infor-
mation. The main players in agri-
culture are interested in this type 

of technology, simply because they 
will be able to boost production 
quality, while minimising the envi-
ronmental impact.
This is the objective of “Panthe-
on”, a European H2020 project on 
precision agriculture, coordinated 
by the Department of Engineering 
of the University RomaTre, involv-
ing three more Universities (Uni-
versité Libre de Bruxelles, Univer-
sität Trier and Tuscia University), 
together with two industrial part-
ners (Sigma Consulting and Fer-
rero). After two years of activi-
ties, the Pantheon project is now 
halfway through: the robotic and 
IoT prototypes have been devel-
oped and then, during the sec-
ond year of work, the ! rst data col-
lection activities on the ! eld have 
been completed, over a large ha-

zelnut orchard in the area of Vit-
erbo. During the next two years, 
additional monitoring studies will 
be carried out to further re! ne 
the quality of the system. Profes-
sor Andrea Gasparri, coordinator 
of Pantheon, explains: “The focus 
is on working towards a prototype, 
which represents the ! rst step on 
the way to a pioneering tool for 
the management of large-scale or-
chards. In summary, the Pantheon 
project aims to evaluate whether 
the technology is ready to develop 
a complex system for precision ag-
riculture. Of course, further steps 
will be necessary to transfer our 
research results into a commercial 
product, after the conclusion of 
this project”. For further informa-
tion please refer to the following 
link www.project-pantheon.eu. 
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Innovative electric motors
with no rare earths
An experimental project researches low-cost 
prototypes for mass production cars

RmRare earth permanent 
magnets are a component 
that is present in most mo-

tors installed in electric vehicles. 
Rare earths are however very ex-
pensive (for extraction reasons) 
and also pose supply risks: for this 
reason the European Union pro-
motes the research aimed at cre-
ating electric motors not making 
use of these elements. The Re-
FreeDrive project, a H2020 co-
ordinated in Spain, which also 
includes the Department of In-
dustrial and Information Engi-
neering and Economics of the 
University of L’Aquila among its 
13 partners (including Jaguar), 
starts from this assumption. “Our 
goal is to study innovative low-cost 
powertrain solutions for mass-pro-
duced cars”, explains Professor 

Marco Villani, project manager for 
the Abruzzo University.
During the project, the consorti-
um studied three different alter-
native electric motor solutions - 
asynchronous motors, reluctance 
motors and motors with ferrite 
magnets - each one of them with 
its speci! c and advantageous pe-
culiarities. “In L’Aquila, within the 
Machines and Electric Drives re-
search team, we studied the reluc-
tance motor: the cheap-
est, because its rotor 
essentially makes 
use of magnet-
ic steel”, as Villani 
continues to explain. 
Attention has been fo-
cused on two sizes, a medium 
power (75 kW) unit, to be tested 
on an electric vehicle for freight 

transport or urban use, and an-
other, rated at 200 kW, to be ! t-
ted on premium vehicles. “This 
has been done to validate the fact 
that the technology is available for 
any intermediate power rating - 
adds the professor - even because 
these are fully innovative proto-
types: they already existed in vari-
ous industrial applications, but we 
have improved their characteris-
tics to also make them interest-
ing for the automotive sector. The 
prototypes also include sophisti-
cated control electronics devel-
oped by R13 Technology, our uni-
versity spin-off, which manages 
the whole motor power: some in-
novations aimed at improving ef! -
ciency have also been included in 
this component”. After the proto-
typing of electric motors, testing 
on the car is scheduled for May: 
the project will close in Septem-
ber 2020, with the presentation of 
the experimental results.
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