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Abstract: A mathematical model for vehicle path planning (DCVRPTW ) was established to optimize the delivery path of agricultural inputs
supply chain orders, taking into account constraints such as the comprehensive range , maximum load capacity, and time window of new ener-
gy trucks. The model comprehensively optimizes the fixed and transportation costs of vehicles, and proposes a swarm intelligence optimization
algorithm framework based on deep reinforcement learning (DRL-SIA ). An intelligent agent is a decision—maker who selects the best action
from the action pool based on the environmental state as input to change the environment and obtain environmental rewards. The DRL—-SIA al-
gorithm combines trained agents with swarm intelligence algorithms to replace the original algorithm for decision selection, thereby improving
optimization speed and accuracy. The experiment shows that the optimal solution of the proposed algorithm is superior to other algorithms in all
cases, verifying that the algorithm can effectively reduce logistics transportation costs in the agricultural material supply chain.
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Fig.1 DCVRPTW system model
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Fig.2 DRL-SIA framework model
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Fig. 6 Solution accuracy of each method at different scales
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Fig.7 Convergence curves of various methods at different scales
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Table 4 Results of Wilcoxon rank sum test when the number of re-
ceiving points is 30

T4 KEEEEH30FR T Wilcoxon B A IS4 R

DRL-SIAvs R+ R- 7 p Value a=005 a=0.1
GA-VNS 10 0 -2.80306 5.06E-03 yes yes
PSO-GA 10 0 -2.80306 5.06E-03 yes yes

WWO 10 0 -2.80306 5.06E-03 yes yes

Table 5 Results of Wilcoxon rank sum test when the number of re-
ceiving points is 50

RS WEREEAS50FR T Wilcoxon B A IS4 R

DRL-SIAvs R+ R- VA p Value a=005 «a=0.1
GA-VNS 10 0 -2.80306 5.06E-03 yes yes
PSO-GA 10 0 -2.80306 5.06E-03 yes yes

WWO 10 0 -2.80306 5.06E-03 yes yes
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Table 6 Results of Wilcoxon rank sum test when the number of re-
ceiving points is 100

K6 WEs EEEH 100158 T Wilcoxon REFNIEIE 45 R

DRL-SIAvs R+ R- Z p Value a=005 o=01
GA-VNS 10 0 -2.80306 5.06E-03 yes yes
PSO-GA 10 0 -2.80306 5.06E-03 yes yes

WwWO 10 0 -2.80306 5.06E-03 yes yes

Table 7 Results of Wilcoxon rank sum test when the number of re-
ceiving points is 200

KT WESHEN2001F52 T Wilcoxon FRFIH I 45 R

DRL-SIAvs R+ R- 7 p Value a=005 o=0.1
GA-VNS 10 0 -2.80306 5.06E-03 yes yes
PSO-GA 10 0 -2.80306 5.06E-03 yes yes
WWO 10 0 -2.80306 5.06E-03 yes yes
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Fig. 8 Economic costs of various methods at different scales
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Table 8 Economic costs of various methods at different scales

R8 AAMETEFEEFTHA (%)
DRL-SIA vs 30pints 50pints 100pints 200pints
GA-VNS 23.69 27.49 35.29 58.18
PSO-GA 9.75 16.80 19.22 22.95
WWO 16.84 22.12 23.36 21.53
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Fig. 9 Driving distance of various methods at different scales
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Table 9 Driving distance of various methods at different scales

R9 ARMETEAEITHEES (%)
DRL-SIA vs 30pints 50pints 100pints 200pints
GA-VNS 11.15 21.26 28.78 57.45
PSO-GA -0.65 12.72 18.10 25.00
WwWO 9.18 16.61 20.71 18.43

13000 pRL-SIA
120000 GA-VNS

11000 PSO-GA
10000 dides
9000
8000
2
£ 7000
g 6000
5000
4000
3000
2000
1000
0 pick-up point is 30 pick-up point is 50 pick-up point is 100 pick-up point is 200
Fig. 10 Travel time of various methods at different scales
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Table 10 Travel time of various methods at different scales
F10 AEMET & ERITIRE (%)
DRL-SIA vs 30pints 50pints 100pints 200pints
GA-VNS 5.94 15.55 21.25 47.38
PSO-GA -1.27 7.21 11.81 16.16
WWO 4.46 11.57 14.17 12.61
+
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Fig. 11 Number of vehicles using different methods at different scales
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Table 11 Number of vehicles using different methods at different

scales
F11 FAERARTEFTEEHHE (%)
DRL-SIA vs 30pints 50pints 100pints 200pints
GA-VNS 48.72 41.18 48.62 59.48
PSO-GA 33.33 26.83 22.22 15.47
WWO 35.48 34.78 30.00 28.35
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