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RadHawk: a smart UAV for hunting radioactivity
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Vertical take-off and landing Unmanned Aerial Vehicles (UAVs) for Gamma-Ray Surveys (GRS)
provide a cost-effective and timely approach tool for environmental radioactivity mapping. The
UAV technique combines the advantages of ground and airborne measurements: there is no need
for an airport for take-off and landing, and high spatial resolution surveys can also be performed
in dangerous areas without endangering the operators.

The main limitation of existing UAVs for GRS is the lack of software and hardware integration
between avionics systems and radiation detectors. RadHawk fills this gap with an advanced
mechanical, electronic, and software connection between a specifically developed quadcopter and
a digital Multi-Channel Analyzer GammaStream (GS). The GS is coupled with a 2" CeBr; scintillator
having spectral energy resolution ~60% better than that of a Nal for "*’C detection.
Communication between the GS onboard microcomputer and the drone’s autopilot Pixhawk is
achieved through a custom protocol which allows sharing telemetry updates and executing
commands.

The best spatial resolution of radiometric data is achieved through a list mode real-time
processing that generates, with optimized acquisition time, energy calibrated georeferenced
gamma spectra. A radio frequency transceiver module sends data to a control station, where the
user can easily control the flight path and check the artificial radionuclides warning for real-time
identifying of hotspots.

A post-processing algorithm based on a Full Spectrum Analysis - Maximum Likelihood Estimation
was developed to enhance the identification capability of anthropogenic radionuclides and to
produce maps of the K, Th and U abundances of the investigated areas.
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