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Scheduling Model of UAV Plant Protection Team Based on
Multi-objective Optimization
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Abstract. In recent years, with the development of technologies of agricultural aviation plant protection,
plant protection drones was used more and more in the prevention and control of pests and diseases.
Aiming at the multi-team collaborative operation mode for plant protection orders in the region, the key
factors such as order time window, farmland infection status and multi-machine coordination were
comprehensively considered, and a multi-objective scheduling model for UAV plant protection team with
the maximum total revenue and the shortest total operation time as the optimization objective was
established. The order priority sorting algorithm and the path planning algorithm based on the non-
dominated sorting genetic algorithm (NSGA —1II ) were designed to solve the model. A case study of plant
protection operations in Wugong County, Shaanxi Province was carried out to illustrate the validity of the
proposed model and algorithm. Experiments showed that the model and algorithm designed can output the
Pareto optimal solution set satisfying the time window constraint, and can give reasonable transfer path
and time arrangement for UAV plant protection team. Moreover, the algorithm had good search
performance and stable convergence performance, which can meet the needs of real scheduling problems.
At the same time, research showed that increasing the order window time was beneficial to increase the
total operating income and reduce the total operation time. The research can provide a scientific basis for
the deployment and decision analysis of the UAV plant protection team, and provide reference for the
development of the agricultural machinery intelligent dispatching system.
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14 108.157986 34.353505 77.27
15 108.102750 34.433010 53.33 4-14—4-15 0
16 108.068 696 34.320371 93.73 4-14—4-16
17 108.121471 34.319045 135.87 4-14—4-16
18 108.095338 34.370230 135.33 4-14—4-17

4-14—4-15 0

19 108.043529 34.369501 52.60 4-15—4-16
20 108.043 069 34.433526 101.93 4-15—4-17
21 108.043 445 34.407909 110.13 4-15—4-17
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Tab.2 UAYV plant protection team informations of cooperatives

HEH G5 ZRE/(°) HEE/ () TS TAERESS/(hm®-h™')  REFBAECE iS55 HE/ (km-h ")
1 108. 209 487 34.330 020 & P20 4 7 30
2 108. 226 483 34.492 234 & P20 4 4 30
3 108. 353 795 34.332618 % & P20 4 4 30
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Tab.5 Effect of time window duration on

experimental results

Go LRI e AR I 1% SO (69 =N S S 17
KE/d A/ TC K/h h
1 3 9392.51 45.10 10. 12
2 4 8 050. 50 41.10 0
3 5 7361.16 35.95 0
4 6 7125. 14 35.50 0
5 7 6691.49 33.94 0
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