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Abstract: The path planning of large-scale Multiple Traveling Salesman Problem ( MTSP) is one of the key
technologies in multi-UAV cooperative combat. In cooperative search, multiple UAVs set out from the same
depot to scout the suspicious targets nearby. To finish the search task as soon as possible, we build a MTSP
model and put forward an optimized algorithm, which combines the clustering algorithm with the genetic
algorithm. First, the large-scale MTSP is divided into multiple separate TSPs by using the K-means clustering
algorithm. Second, we optimize the genetic algorithm, take in the 2-opt algorithm as the optimization
operator, redesign the selection operator and the crossover operator, and solve the multiple TSPs separately.
Simulations have verified the rationality of the new algorithm. The comparison between the new algorithm and
traditional grouping genetic algorithm shows that the new algorithm has higher computational efficiency and
can get more reliable results, especially for solving the large-scale MTSP.
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Fig.1 The combination of clustering algorithm with GA
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Fig.5 The scheme of path planning
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Table 1 The result of path planning
ETUIE TSN SN
B 1 (650,200) 71  (681.92,213.56) 3.9257 x10°
® 2 (650,650) 68  (660.20,677.67) 3.9072 x10°
1 3 (200,650) 51  (217.90,639.81) 3.8620 x10°
1 (250,250) 51  (285.60,246.33) 3.0011 x10°
'% 2 (750,250) 49  (728.28,246.17) 3.0168 x 10°
3;” 3 (250,750) 52 (227.05,735.30) 2.9900 x 10°
4 (750,750) 48  (739.72,740.50) 3.0087 x 10°
1 (300,300) 43  (342.65,291.47) 2.7155 x10°
B2 (600,250) 38  (645.39,247.95) 2.6355 x10°
® 3 (850,400) 37  (895.10,402.06) 2.6708 x10°
3 4 (400,850) 38  (421.34,873.91) 2.7310 x10°
5 (250,600) 44  (250.43,522.21) 2.7224 x10°
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Fig.6 The performance comparison between

the new algorithm and GGA
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