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Abstract This paper proposes a precise drone-positioning technique using a differential global
positioning system (DGPS). The proposed system consists of a reference station for error correction data
production, and a mobile station (a drone), which is the target for real-time positioning. The precise
coordinates of the reference station were acquired by post-processing of received satellite data together
with the reference station location data provided by government infrastructure. For the system's
implementation, low-cost commercial GPS receivers were used. Furthermore, a Zigbee transmitter/receiver
pair was used to wirelessly send control signals and error correction data, making the whole system
affordable for personal use. To validate the system, a drone-tracking experiment was conducted. The

results show that the average real-time position error is less than 0.8 m.
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Fig. 1. Operation principle of DGPS
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Fig. 2. Flow chart of the reference station’s coordinate
data generation process
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Fig. 3. Position data of the reference station varied

by time (observed over 6 hours)
(a) Single GPS (b) Post-processed DGPS
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Fig. 4. Variation of the position data along the
measurement time in ENU coordinate
(observed over 6 hours)

(a) Single GPS (b) Post-processed DGPS
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Fig. 5. Pictures of DGPS testing prototypes:
(a) Reference station
(b) Drone as DGPS mobile receiver
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Fig. 6. Comparison of drone tracking data in the
ENU coordinates (observed over a 400m
running track)

(a) Single GPS (b) Post-processed DGPS
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Fig. 7. Comparison of drone tracking results
obtained with single GPS (red line) and
with DGPS (yellow line)
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