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Abstract: As a novel communication device, unmanned aerial vehicle (UAV) is expected to play a key
role in data collection, monitoring and applications in the Internet of Things (IoT). To ensure the timeli-
ness of the collected data, this paper employs the Age of Information (Aol) to measure the freshness of
the data received by the UAV from IoT devices. This paper jointly optimizes the UAV’s trajectory and
UAV-devices association to minimize the weighted sum of Aol and ensure that the cumulative flight
energy consumption of the UAV meets the energy budget requirement. Because the problem is confined
by both short-term and long-term constraints, the problem is modeled as a constrained Markov decision
process (CMDP) and solved by the Safe Actor-Critic approach. The simulation results show that our pro-
posed scheme can effectively decrease Aol while guaranteeing the energy requirement.
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