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Abstract: Aiming at the problems of "last mile" cost, low customer value, and poor logistics due to regional
restrictions, a truck-drone joint delivery model is proposed, which takes customer value and customer satisfaction as
measurement factors under regional restrictions, in which drones can visit multiple customers in one flight.
Combined with the constraints such as customer time window, unmanned aerial vehicle (UAV) load and endurance
limit, vehicle load, etc., a multi-objective truck-drone joint distribution route optimization mathematical model is
established to minimize cost, maximize customer value and customer satisfaction. According to the characteristics of
the model, an improved non-dominated sorting genetic algorithm III (NSGA-III) is designed to solve the model, and
the effectiveness of the algorithm and model is verified by using large, medium and small calculation models selected
from the classical Sioux-Falls traffic network and Eastern-Massachusetts road network. The results show that
considering customer value and customer satisfaction increases the cost by about 6. 95%, but customer value and
customer satisfaction increase significantly by 37.52% and 13. 1%, respectively. This is very beneficial for
enterprises to maintain quality customers and improve customer loyalty, and helps enterprises achieve sustainable

development.
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Fig. 1 (Color online) Truck-drone joint delivery mode with

restricted areas.
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Table 3  Other relevant parameters of model in this research of (a) minimum total cost, (b) maximizing customer value, and
e BUH SR BUH (c) maximizing customer satisfaction, respectively.
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Table 4 Optimized path scheme
e R TC AN B % B A% ARG
1 476. 8
18 11 7 » 19
2 482.7
0 1 17 » 16 > 5 > 4 » 3 » 0
5 M NSGA-TI 5 NSGA-IIT 4R fi 4 F %) L
Table 5 Comparison of the solution results between the improved NSGA-III and NSGA-III
. gk NSGA-III NSGA-III
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Table 6 Comparison of results of different distribution modes
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