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Fig. 9 Comparison of time consumption for case 5
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Table 3 Comparison between benchmark and case-by-case optimization

B max (T))/s AREE Y E Rt Y Tils
e T O T
2 2099.4 19434 —156.0 =74 593073 631 580 38507 6.5
3 2459.0 2408.6 -50.4 2.0 649034 737293 88259 13.6
4 1736.0 25869 850.9 49 556 448 543233 -13 215 2.4 565.2 0 —565.2 -100
5 2605.6 2046.7 —558.9 =21 556 447 570351 13904 2.5
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Table 4 Charging platform location in large-scale tests

FEA SR B /km i /m FEHLIIR/W
1 (5.000, 2.000) 0 120
2 (7.598, 3.500) 25 120
3 (7.598, 6.500) 0 90
4 (5.000, 8.000) 0 120
5 (2.401, 6.500) 25 80
6 (2.401, 3.500) 0 120

x5 MAHXESRITANKE

Table 5 Number of missions and UAVs in test cases

A 555 TAMLEL
1 10 10
2 20 16
3 32 24
4 48 32
5 64 48
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Table 6 Test results for samples with different mission scales

FEAS FORERUREN R U max(T)) /s Dol min(f) 5 HIE/s

256 100 3130 0 4.5x10° 72

1 256 100 3136 0  4.5x10 73
256 100 3014 0 45x10° 7.3

512 100 7803 3619 1.7x10° 19.8

2 512 100 7249 2850 5.4x10° 20.5
256 200 6683 2435 4.7x10° 19.7

512 200 6644 31803 5.0x10° 564

3 1024 100 7164 32238 5.1x10° 57.3
1024 200 6320 23506 3.7x10° 1123

1024 200 9177 89641 1.4x10" 1495

4 2048 200 11888 145724 2.3x10"  303.9
2048 200 11889 145723 2.3x107 3042

2048 200 7057 64259 1.0x10" 4322

5 2048 200 7976 67623 1.1x10" 4424
2048 400 7334 59060 9.6x10°  879.9
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Table 7 Test results of large-scale random samples

b (E%f{ﬁ} ?b:ﬁmﬂzmﬁz $Ei17
TeAHLELD AR5 REL A [ /s
1 (10,10) 0.07 7.91
2 (20,16) 0.01 19.47
3 (32.24) 0.03 11275
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Optimization of multi-mission scheduling for swarm UAVs with
charging platform
KE Zhijie"*, XU Guoning"> ", CAIRong"’, LI Yongxiang', YANG Yanchu"’

(1. Aerospace Information Research Institute, Chinese Academy of Sciences, Beijing 100094, China;

2. School of Aeronautics and Astronautics, University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The swarm unmanned aerial vehicles (UAVs), characterized by their large quantity, low cost, and
unified scheduling, have broad application prospects. Unified scheduling is a focal point and challenge in swarm
UAVs research, aiming to the optimal allocation of tasks and resources. Current scheduling research primarily focuses
on small-scale, short-term scenarios without considering complex scenarios such as mid-operation charging. However,
for future multi-task and long-term applications, scheduling optimization must account for such factors. An improved
mission scheduling method for swarm UAVs based on a unified scheduling model and an improved genetic algorithm
was proposed. First, the wireless charging platform resources were incorporated into the UAV working environment,
and the working scenario was modeled systematically. Then, the genetic algorithm was used to optimize the mission
and charging platform resource allocation. Finally, the proposed method was tested for validation using simulated
scenarios. Test results show that the method proposed can better adapt to changes in missions, environment, and
resources, showing good performance even for large-scale swarm UAVs.

Keywords: swarm UAV; scheduling optimization; genetic algorithm; scheduling model; UAV charging
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