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Long-Term Inspection in GNSS-Denied Environments Using a Tethered System
Simón Martínez-Rozas1, David Alejo2, Fernando Caballero3, Luis Merino3

GNSS-denied environments
demand sustained autonomy
and robust localization—
constraints that severely limit
battery-powered UAVs. Our
tethered marsupial UGV–UAV
system, based on the ARCO
UGV, that enables continuous
UAV operation via a managed
power tether using a custom
open-source navigation stack.
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- Integration of multi-modal sensing devices such as 
radar, multispectral cameras and/or IR cameras

- Application of Building Information Models (BIM) 
for inspection planning, localization, and reporting

- Enhance coordination by using an MPC controller

Summary What is next?

Autonomous navigation

Experiment 1

Autonomous operation in three different environments
using a custom navigation stack
Flight duration experiments of up to 2 hours of operation
Tracking errors of few cm in GNSS-denied environments
Coordination of the system via speed adaption
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The power system supplies
power to the UAV from the
UGV. Additional batteries
can be added to further
extend flight time.
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Marsupial Trajectory Planner: optimization-based planner for
the marsupial system that computes collision-free trajectories
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