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Motivation 

1. To plan trajectories of unmanned aerial vehicles (UAVs), we 
need to know how many stop points (SPs) are suitable and 
where they are located, which UAV is assigned to visit the 
given SP, and how to visit SPs in turn for each UAV.  

2. Since the number of SPs is unknown a priori, the length of 
individuals in conventional evolutionary algorithms (EAs) is not 
fixed. However, the commonly used crossover and mutation 
operators are designed for fixed-length individuals. Thus, it 
would be ineffective to use conventional EAs directly. 
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Main idea 
1. The trajectories of UAVs at each iteration are planned 
through three phases: update of the deployment of SPs, 
generation of the association between UAVs and SPs, and 
construction of the order of SPs. 

2. A differential evolution (DE) algorithm with a variable 
population is adopted to update the number and locations of 
SPs at the same time. Front In
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Method 
1. An energy-efficient trajectory planning algorithm, called TPA, 
is proposed to tackle the trajectory planning problem. 

2. A DE algorithm with a variable population is first adopted to 
optimize the deployment of SPs. Then, the k-means clustering 
algorithm is used to group the given SPs into several clusters. 
Finally, a greedy method is proposed to construct the order of 
SPs in each cluster. 
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Method (Cont’d) 
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Major results 

“↑,” “≈,” and “↓” represent that TPA performed significantly better than, equivalent to, and 
worse than its competitor, respectively. 
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Major results (Cont’d) 
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Conclusions 
1. A trajectory planning problem in a multi-UAV-assisted MEC 
system was formulated, containing three coupled sub-
problems: the deployment of stop points, the association 
between UAVs and SPs, and the order of stop points. 

2. To solve the trajectory planning problem, we proposed a 
three-phase trajectory planning algorithm, called TPA. 

3. The experimental results showed that on a set of instances 
at different scales, TPA can save much energy compared with 
other algorithms.  
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