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On the joint distribution problem of trucks and unmanned vehicles
considering epidemic containment

JIANG Bohan, LIU Ao, DENG Xudong, REN Liang, PENG Kunkun, Al Xueyi

(School of Management, Wuhan University of Science and Technology, Wuhan 430065, China)

[ Abstract] Under the background of the needs of epidemic prevention and control, the conventional distribution mode can’ t meet
the needs of the urban sealed control areas in the city. The joint distribution mode of trucks and unmanned vehicles can ensure the
normal regular distribution in the unsealed areas, while the unmanned vehicles can carry out non—contact distribution to the demand
points in the sealed control areas by setting up the unmanned stations in the sealed control areas. In order to solve this problem,
firstly, an integer programming model is established with the objective of minimizing the total transportation cost. Secondly, the
Maximum and minimum distance algorithm MMD is used to cluster the demand points in the epidemic sealed control area to solve
the location problem of unmanned distribution station points. Meanwhile, the PSO algorithm is employed to optimize the distribution
route, so as to obtain the two—level distribution route. The results show that the joint distribution of trucks and unmanned vehicles
can provide a feasible and effective scheme for the distribution mode under the background of the epidemic.
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Fig. 1 A schematic diagram of the joint distribution of trucks and

driverless cars
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z Tab. 1 Truck delivery path table
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Fig. 3 Cluster results and site selection points representation
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Tab. 2 Delivery path table of the unmanned vehicle
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1 1 52>43>46>47>52
2 2 52>42>41>40>44>52
3 3 52>45>48>51>50>49>52
4 4 53>58>60>53
5 5 53>55>54>53
6 6 53>57>59>53
7 7 53>56>53
8 8 7>6>72>6>69>74
9 9 74>67>65>6>6>66>74
10 10 74>63>74

FRIBATIE ] A 37 s, RAF 4 R el A2 i il
A 485, T NZEMEFECH S 10, T A A T30 5
AR 193, 25 b, ATAS S AR5 14 4 Jm) e R i 1Y
SRR 9 228,
4.4 ZERXtLE

B AR R ZERTC N BRI A EL R L
A — R G RIHLAT RSB B GL f 3
BRI AL A XU , X P A I LA T L, 3R 3 it
SR T8y S

*3 EHEAREBEER
Tab. 3 Table of traditional mode distribution paths
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Tab. 4 Comparison table of traditional and joint distribution modes
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