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Abstract: Based on the “carriers + unmanned aerial vehicle (UAV)” service mode, the UAV carriers schedul-
ing problem under uncertain demand is studied. A two-stage robust optimization model is established with
the objective of minimizing the total cost in the scheduling period. In the first stage, the usage quantity and
scheduling path of UAV carriers are determined in advance. In the second stage, the worst-case demand allo-
cation scheme is determined based on the decision-making in the first stage and the uncertain demand set. The
model is solved by L-shaped method. Numerical experiments show that the efficiency of robust optimization
is better than that of stochastic programming. By appropriately relaxing robustness, the decision economy is
greatly improved. Facing the uncertain demand, the scheduling path of UAV carriers is adjusted first, and then

the number of UAV carriers is increased. The scheduling scheme shows the feature of gradual adjustment.
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Fig. 1 Comparison of three service modes
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Fig. 2 Impact of invalid mobile cost on scheduling solution
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Table 1  Efficiency analysis of robust optimization and stochastic programming
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Fig. 4 Examples (15, 5, 10): Scheduling scheme of UAV carriers based on robust optimization and stochastic programming
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Table 2 Experimental results at different budget levels

WEART  BHFEEE EIRA RBEHER/ % BBA Eae/%  Euox! %

0.0 8 2990.26 10.94 15 172.92 0.00 null
0.1 8 2 690.79 9.84 14 788.10 0.74 0.59
0.2 8 2452.05 8.61 14 696.86 2.23 1.83
0.3 9 2168.43 8.01 14 373.00 5.53 476
0.4 9 1924.34 6.02 14 121.45 6.14 5.88
0.5 9 1 685.94 5.46 13918.56 6.28 6.03
0.6 10 1497.13 421 14 238.81 6.09 5.89
0.7 11 123521 3.95 14 472.50 5.32 5.07
0.8 11 972.31 322 14 640.20 5.07 4.93
0.9 12 653.24 275 14 934.33 0.24 0.07
1.0 12 437.15 251 15 209.47 0.17 0.00
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Fig. 5 Examples (30, 10, 10): Trend line of costs for robust optimization model
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