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An Implementation Study on a Low-cost High-accuracy Position
Monitoring System for Unmanned Flying Robots
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Abstract: Recently, UFRs (Unmanned Flying Robots) have begun to be utilized in various areas for civilian and military
applications. Due to this increased utilization, accidents involving UFRsare also increasing. To prevent or monitor accidents
caused by UFRs, high-accuracy positioning information is one of the most important technical elements. This paper proposes an
efficient UFR monitoring system which provides accurate UFR positioning information with low-cost onboard elements; a small
ARM module based on an embedded Linux operating system, a low-cost single frequency GPS receiver with a cheap patch

antenna, and a versatile wireless network interface module.

The ground monitoring system employs a dual frequency GPS

receiver to generate exact UFR coordinates with cm-level accuracy. By processing the UFR measurements based on the Inverse
RTK (Real Time Kinematic) method, the ground monitoring system determines the cm-level accurate coordinates of the UFR.
The feasibility of the proposed UFR monitoring system was evaluated by three experiments in terms of data loss and accuracy.
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Fig. 1. Configuration of relative positioning.
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Fig. 2. Relative positioning by receiver’s clock error.
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Fig. 6. Execution scene of the UFR connection program utilizing
PuTTy.
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Fig. 7. Smartphone tethering for wireless communication.
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Table 1. The rate of data loss according to communication type.

AT | FAETRHG) SA8(%)

USB 81879 837 1.022
‘WLAN 49724 728 1.464
¥ 2 BAREWGE 9% 94}

Table 2. The positioning error according to communication type.

XZ RMS (m) YZ RMS (m)
USB 0.0143 0.0065
WLAN 0.0173 0.0078
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