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Design of Civil UAV Endurance Optimization Control System Based on Energy Consumption
Monitoring

Nie Jialei

(Jiangsu Ocean University, Lianyungang, Jiangsu 222005)

Abstract: This paper proposes a real-time energy consumption monitoring-based endurance optimization control system to address
the disordered energy consumption, limited flight duration and poor environmental adaptability of civil UAVs in mapping, inspection and
logistics missions. The system adopts an embedded main controller and integrated multi-sensors to achieve high-precision full-condition
energy data monitoring. Combined with the established dynamic energy consumption model and improved particle swarm optimization
algorithm, flight parameters including altitude, velocity, attitude angle and flight path are dynamically optimized to reduce invalid energy
loss. A hierarchical framework is constructed to realize autonomous closed-loop control throughout monitoring, analysis and
decision-making. Experimental results verify that the system reduces invalid energy consumption by 12.7% and increases endurance by
15.3% compared with the traditional fixed-parameter flight mode, which possesses excellent stability and practical engineering value for
civil multi-rotor UAV applications.

Keywords: civil UAV; energy consumption monitoring; endurance optimization; particle swarm optimization algorithm;
closed-loop control system



