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Survey of Analysis and Solutions for Multi-UAV Cooperative Mission Planning Problem Under
Multi-constraint Conditions

HU Jiawei, JIA Zequn,SUN Yantao and LIU Qiang
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Beijing Key Lab of Traffic Data Analysis and Mining ., Beijing 100044, China

Abstract Multi-UAV cooperative mission planning is the key technology for the intelligent development of UAV swarms at this
stage,and task allocation and trajectory planning are the core parts of UAV mission planning technology. As there are numerous
and coupled planning elements,it is important to find a solution strategy that reduces both the coupling and complexity of the
problem. Firstly,starting from problem modeling.a general model of task planning problem is established.its common constraints
and evaluation indicators are summarized,and its problem solving framework is emphatically analyzed. Secondly,common models
and solving algorithms of task assignment problem are expounded from the centralized and distributed perspectives, respectively.
Afterwards,single-UAV path planning and path smoothing algorithms are discussed,and cooperative methods with multi-UAV
space-time cooperative constraints are summarized. In addition,complex coupling factors in the problem solving process are sum-
marized from the perspectives of constraint coupling, sub-problem coupling and hierarchical structure coupling, and the corres-
ponding decoupling strategies are discussed emphatically. Finally,the development trend of multi-UAV cooperative mission plan-

ning problem in the future is analyzed.
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