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Modeling of Importance and Reliability Analysis of Unmanned Aerial Vehicle Swarms

Pengfei Wang Jianyi Lan”

School of Business Administration,Henan Polytechnic University, Jiaozuo, Henan, 454000, China

Abstract: This paper mainly discusses the modeling and reliability analysis of unmanned aerial vehicle (UAV) swarms, aiming
to optimize the mission reliability of multi-stage task UAV swarms while ensuring the lowest cost of the swarm (including UAV
cost and maintenance cost). For redundant systems like UAV swarms, it is necessary to control their costs. Through the trade-
off between cost and reliability, the relationship between the total cost and corresponding parameters is deeply explored to
pursue the design model with the best cost-effectiveness. Based on the importance and mission reliability, the power inspection
UAV swarm is modeled to ensure the ability of the power inspection UAV swarm to complete the designated tasks within
the designated task time and under the designated task environment. Based on the mission reliability model,the reliability
importance of the UAV swarm is given,and the importance of UAVs in different positions within the group is analyzed to
identify UAVs with higher importance in the group. Then, the key UAVs and weak links of the UAV swarm are determined. On
the other hand, by combining mission reliability and importance measures, the remaining useful life of the UAV swarm based
on mission reliability can be predicted. During the stage between two tasks, limited resources are used to maintain key UAVs
to maximize overall reliability and average remaining useful life. When a UAV fails or is damaged during a mission, it can be
replaced and repositioned by other UAVs. This mechanism is designed to ensure the normal operation of UAVs in key positions,
maximize overall mission reliability, and extend the average remaining life of the UAV swarm.
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