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System based on autonomous vehicles aerial and maritime, for the identification
sea mines

and support the intervention team in neutralization mission

Abstract

This paper presents an innovative autonomous system consisting of unmanned aerial
and naval surface vehicles, unmanned on board, designed to identify drifting sea mines
in the Black Sea basin and support the intervention team in the neutralization mission.
The recent challenges generated by the conflict in the Black Sea Basin have required
finding solutions for the search and identification of drifting sea mines, which represent a



potential danger to maritime vessels and offshore engineering infrastructure. The system
concept, consisting of two aerial UAVs and one maritime surface drone (USV), was
designed to be deployed quickly and efficiently in operation in the run-up to the outbreak
of the conflict in Ukraine in February 2022. The paper describes the system architecture
and then the characteristics of the aerial and surface UAVs. The surface drone was
realized by transforming a commercial skyjet into a remotely controlled naval platform,
starting from the hardware and software control experience applied to aerial drones . The
tactical scenarios proposed and tested during 2023, 2024 have validated the efficiency of
the proposed solution , but also the extension possibilities for other types of missions. An
aspect that gives novelty and upgrade to the system is the processing of video streaming
from video cameras placed on the drones using Al (artificial intelligence) algorithms and
the prediction of the displacement of identified mines, based on predictive algorithms,
using real-time data from weather stations.

After identification of the target by the aerial UAV-AUV, the maritime component-USV is
sent to the maritime district, where the drifting sea mine has been located, the coordinates
of the drifting sea mine are marked with a beacon; thus, the target can be monitored until
the intervention of the destruction team.

Furthermore, a mini-submarine-ROV can be launched from the surface drone , which can
travel to the mine, inspect it underwater and attach a float-transmitter, that transmits the
GPS location of the mine in real time for a predetermined time interval so that, the district
can be monitored by decision-makers and the neutralization mission can be planned.



