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A simple assessment...

What is the natural 
άōŀŎƪƎǊƻǳƴŘέ ǘƻ ǿƘƛŎƘ ǘƘŜ 

Italian population is exposed?

What are the possible synergies between 
nuclear technologies applied to the 
environment and other disciplines 

(e.g.Earth sciences, engineering, IT&AI)?

How can spin-offs be stimulated 
to bring nuclear technologies 

applied to the environment to a 
global level?

Hydrogeological risk mapSeismic risk map Landslide risk map Environmental radioactivity map



é in lab

~ 0.1 m

The different approaches to monitoring radioactivityé

é in situ

~ 10 m



é airborne

~ 100 m

é in lab

~ 0.1 m

The different approaches to monitoring radioactivityé

é in situ

~ 10 m



«Development of 
compact, agile, and 
cost-effective flying 
platforms for 
simultaneous 
remote-controlled 
acquisition across 
multiple regions of 
the electromagnetic 
spectrum»



Our flying laboratory



ÅEngine: 1.2 liter turbo ς90 kW

ÅPayload: 120 kg

ÅFuel tank: 90 liter

ÅFuel: regular gasoline

ÅLength: 5.20 m

ÅWidth: 2 m

ÅRotor: 8.5 m

ÅSpace for take off: < 70 m

ÅRange of flight: < 2.5 hours 

ÅRange of investigation: ~ 50 km2 / h

ÅEasy to move without disassemble

Main features



500 GB/h



Why simultaneous multispectral capture matters ?

Positioning

Å5 GNSS antennas (GPS, 

GLONASS, Galileo, BeiDou)

ÅRadar altimeter

ÅInertial Measurment Unit 

Sensors

Å2 photogrammetric cameras 

(35 mm CMOS RGB 24.1 MP)

ÅNIR (550, 660, 735, 790 nm), 

1.2 MB, f=4 mm

ÅLWIR (8-14 mm), 0.3 MPx

Å16L Nal gamma spectrometer



Å Terra dei Fuochi: territory in Campania 
between Naples and Caserta, impacted by 
illegal waste disposal from the late 1970s 
to present.

Å Environmental contamination from 
systematic illegal dumping, industrial waste 
burial, and toxic open-air burning

Å Highly fragmented micro-dumps, 
chaotically distributed, poorly detectable 
with conventional environmental survey 
methods.





20 m



20 m

Res = 1 cm/pix



Temperature



Temperature



NDVI is a normalized spectral index using red 
and near-infrared reflectance to quantify 
vegetation vigor and biomass.





Airborne radiometrics as a tool for advanced soil characterization

Å Mezzano Lowland (Emilia-Romagna, Italy): 189 km² reclaimed agricultural plain 
in the eastern Po Valley, key tomato-producing area.

Å Three flights collected 1469 gamma spectra, enabling high-resolution 
potassium abundance mapping.

Å Deep neural networks enabled Mezzano soil texture mapping, supporting 
optimized tomato cultivation and processing strategies.







Technical overview

Flight controller

Lidar

Multi -constellation 
GNSS and IMU

2” CeBr3 high resolution 
scintillator detector

Multi -Channel Analyzer

40’ flight time

Weight: 30 kg

Wheelbase: 1.3 m

Max payload: 8kg

RGB camera

Wi-Fi and
5G module

Trans-receiver 
module 

Rugged case



Communication system

Public IP for live streaming
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Å Environmental radioactivity was monitored across 30% of Italy, analyzing 
over 4500 rock and soil samples by gamma spectroscopy and surveying 
21000 km² to identify natural and artificial radionuclides. 

Å Radiological surveys were conducted in critical areas, such as "Terra dei
Fuochi" and industrial sites contaminated by NORM.

Å Over 20 PhD programs were developed, resulting in ~25 scientific 
publications, numerous conference presentations, and partnerships with 
both public and private institutions.

Å An innovative startup was founded, and advanced technology was 
transferred to high-tech companies, creating highly skilled employment 
opportunities.

A decade of environmental r adioactivity surveys: insights and impact
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Enterprises

Research

Young people
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