JPNT 10(4), 387-393 (2021)
https://doi.org/10.11003/JPNT.2021.10.4.387

Journal of Positioning,
]I) N T Navigation, and Timing

Synchronization System for Time of Mission and Flight Computers

over UAV Network

Won—Seok Lee'?, Jun—Yong Jang'?, Hyoung—Kyu Song'?*

'Department of Information and Communication Engineering, Sejong University, Seoul 05006, Korea

Department of Information and Communication Engineering, Convergence Engineering for Intelligent Drone

ABSTRACT

This paper proposes a system to synchronize the time of computers over an unmanned aerial vehicle (UAV) network. With
the proposed system, the UAVs can perform missions that require precise relative time. Also, data collected by UAVs can be

fused precisely with synchronized time. In the system, to synchronize the time of all computers over the UAV network, two-
step synchronization is performed. In the first step, the mission computers of the UAVs are synchronized through the server
of the system. After the first step, the mission computers measure time offset between the time of the mission computers and

the flight computers. The offset values are delivered to the server. In the second step, virtual time is determined by the server
from the collected time offset. The measured offset is compensated by moving the synchronized time of mission computers to
the reasonable virtual time. Since only the time of mission computers are controlled, any flight computers that use micro air

vehicle link (MAVLink) protocol can be synchronized in the proposed system.
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Fig. 1. Overall structure of the proposed system for multiple UAVs.
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Fig. 2. Process of the time synchronization protocol.
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Fig. 5. Mission and flight computers for the prototype.
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Fig. 6. Estimation and synchroniz ation of the time offset using the prototype.
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