ADAPTIVE DRONE FLIGHT USING
REAL-TIME 5G RF DATA

Drones show promise as wireless service devices but
often face signal loss at higher altitudes due to down-

With the goal of
maintaining high RSRP
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Simulation is critical for testing and refining cost functions, enabling safe, low-cost optimization
before real flights. Its value depends on how closely it mirrors real-world flight data, verified through
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In this project, we...

Analyze radio frequency (RF) key

Fig. 1. Aurelia X4 Drone used for
test flights.
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required heavy GPU resources, leading us to
pursue alternative solutions.

performance indicators (KPIs) and

Adapt drone flight paths for optimized 5G connectivity
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Fig. 2. Diagram of potential adaptive flight path.

Three flight strategies were used for RF data analysis:

1. Baseline — Straight flight path from A to
B (non-adaptive) (Fig 3).

2. Zigzag — Adaptive path to observe RF
variability (Fig 4).

3. Grid — Dense area coverage for
simulation data (Fig 5).

Flights were conducted at Sixty Acres Park
(Redmond, WA) using an Aurelia X4 drone with a 5G
smartphone onboard as user equipment (UE).

 Throughput drops:
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PCI Instability and
Handoff Zones from
Simulation

* Penalized nondominant
PCIl zones due to
unstable coverage and
handoff risk.
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Fig. 8. PCI Instability zones at 50m at Sixty Acres Park

buildings, USGA terrain, and T-
Mobile antenna specs.

RSRP vs. Sample Index for Cell ID 459
Simulated vs. Drone Flight Measurements

We modeled signal fading
from shadowing, Rayleigh
Effects, and terrain
properties - resulting in
simulation data closely
matching real-world
behavior (see Fig. X)
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A Graph-Based Model
was used to develop the
adaptive flight algorithm,
with simulation data.
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Fig. 9. Cost Function Weights: Wd(Distance weight) = 0.5, Wr(RSRP weight) = 0.2, Wh(Handover weight) = 1
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Gridded box simulations revealed spatial
RSRP dynamics critical for adaptive flight
planning, highlighting:
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Fig. 10 Comparison of KPIs: Adaptive Flight vs. Baseline Flight

Our algorithm is best suited for higher altitudes to maximize RF connectivity.

Improve simulation accuracy with detailed antenna patterns and locations
Implement Q-learning (reinforcement learning) to reduce reliance on simulation
Design on-board implementation integrated with drone controls
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