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Joint Optimization of UAV Trajectories and Computational Offloading for Space-Air-Ground
Integrated Networks

CHEN Yitian' and TONG Yinghua'**

1 School of Computer, Qinghai Normal University, Xining 810008, China

2 State Key Laboratory of Tibetan Intelligent Information Processing and Application, Qinghai Normal University, Xining 810008, China
Abstract As an emerging network architecture, space-air-ground integrated network has attracted significant attention from re-
searchers in recent years,and it can greatly improve the overall quality of service. Addressing the challenges of insufficient net-
work coverage and the lack of basic infrastructure in remote areas,a space-air-ground integrated network framework is proposed
in which unmanned aerial vehiclesCUAVs) and satellites collaboratively collect tasks. In this framework, UAVs and satellites pro-
vide edge computing services for ground sensors.while cloud servers deliver cloud services. Given that UAV coverage,task com-
pletion rate,and task latency are critical factors influencing system performance, this study jointly optimizes UAV trajectory and
computation offloading to maximize UAV coverage and task completion rate while minimizing latency. The proposed joint optimi-
zation problem is formulated as a mixed-integer nonlinear programming problem, therefore,a dual-layer optimization algorithm
based on the Beluga Whale Optimization and Sand Cat Swarm Optimization is developed, with the two layers separately optimi-
zing UAV trajectory and computation offloading. Experimental results show that the proposed algorithm significantly improves
the coverage rate of multiple UAVs,effectively enhances the task completion rate,and reduces average task latency in computa-
tion offloading.

Keywords SAGIN,UAV,Edge computing, UAV trajectories, Computational offloading
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