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Abstract : Addressing the pain points of short endurance and insufficient reliability of single satellite navigation in
pure electric drones, and in the context of China's large—scale networking of commercial space satellite
internet by 2026, a hybrid oil-electric drone system architecture integrating BeiDou-3 (BDS-3) and GPS is
proposed. The system, with extended-range oil-electric hybrid power as its core, constructs a "BeiDou +
GPS" dual-mode high—precision navigation and fault—tolerant control system to solve the issues of long—
duration energy supply and navigation continuity in complex environments. Through a PPK/RTK hybrid
positioning scheme combining Doppler—-smoothed pseudorange (DSC) and carrier phase, it achieves
dynamic positioning accuracy of 3-5 cm horizontally and 5-8 cm vertically, with satellite availability
improved to 99.99%. Additionally, a dual-layer fuzzy energy management strategy is designed to operate
the engine in the high—efficiency zone, increasing endurance by over 200% compared to pure electric
solutions. Field tests covering urban formations, power line inspections, and mountain logistics scenarios
demonstrate that the system significantly outperforms single—system solutions in navigation continuity and
power reliability under conditions such as signal occlusion and electromagnetic interference, meeting the
core requirements for large—scale applications in low-altitude economics.

Keywords : BeiDou Navigation; GPS; hybrid fuel-electric system; extended-range electric propulsion;
dual-mode fusion positioning; energy management
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