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Abstract: To address the issue of highly sensitive information freshness in emergency scenarios, this paper proposes a
multi-unmanned aerial vehicle (UAV) data collection strategy based on the peak age of information (PAol). In this system,
the objective function PAol is defined as the sum of global data collection time, transmission time. and the flight time to the
data transmission point. A joint optimization algorithm for UAV task allocation. flight speed. and transmission rate is intro-
duced to minimize the objective function PAol. Given the non-convex nature of the problem and constraints, the coordinate
descent method is employed to decompose the problem into three sub-problems. Firstly, optimal UAV task allocation is a-
chieved through affinity propagation clustering and ant colony optimization. Secondly, by introducing different relaxation
variables and utilizing a successive convex approximation algorithm, the non-convex problem is transformed into a convex
one for optimizing UAV flight speed and transmission rate. Finally, a joint optimization algorithm with alternating iterations
for the three sub-problems is presented to minimize PAol. Experimental results validate the effectiveness of the proposed al-
gorithm in reducing global PAol, indicating the suitability of the proposed strategy for emergency communication scenarios
with stringent requirements on data freshness.
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