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Abstract

This research presents the development of a Digital
Control System for Long-Range Unmanned Boats, designed to
support maritime missions that require extended-range remote
operation. These include surveillance, reconnaissance, and
disaster response tasks in areas where cellular communication
is unavailable. Traditional control systems that rely on line-of-
sight radio frequencies face limitations in range and signal
stability, particularly for small unmanned surface vessels. To
overcome these constraints, the proposed system integrates
technologies from unmanned aerial vehicles (UAVs), employing
a glider-type UAV as an airborne relay station positioned at an
altitude of 26 0 meters. The UAV serves as a signal bridge
between the digital ground control station and the unmanned
boat, using a 915 MHz data telemetry system to enable real-
control.

time communication and The prototype was

successfully tested in real-world coastal conditions in Chonburi
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Thailand, achieving a stable control range of up to 13
kilometers. The system also provided real-time GPS tracking and
boat status monitoring. The project met its core objectives,
particularly in demonstrating the feasibility of long-range control
in the field. Future improvements are recommended, including
extended communication range, enhanced signal redundancy,
and integration of autonomous emergency functions, to ensure

higher reliability and broader mission adaptability.

Keywords: Unmanned Aerial Vehicle, Long-Range Unmanned
Boat, Relaying UAV, Unmanned Surface Vehicle, USV
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