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ABSTRACT: The work aims to construct a joint optimization model for vehicle loading and distribution routes with the
shortest route and the highest loading rate, taking into account constraints such as the indivisibility of orders and the
volume of goods, so as to address the delivery route problem with common limitations of quality and volume. In terms of
solving the vehicle route optimization model, first the clustering algorithm was used to partition the distribution area,
and then the load capacity of the vehicle was used to determine whether the station goods could be delivered. Finally, the
genetic algorithm was used to obtain the optimal route. The greedy algorithm and the block based heuristic algorithm
were used to solve the loading problem of goods in the 3D loading model. The feasibility of the model and the algorithm
was verified based on a specific example of a company. After optimization, the number of vehicles for delivery was
reduced by 1, the delivery distance was reduced by 154.247 km, and the average loading rate reached 93.89%, saving the
company's delivery costs. The results indicate that the constructed model and the solved algorithm can improve loading

rate and delivery efficiency, providing a theoretical basis for solving the joint optimization problem of vehicle loading
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and distribution routes.

KEY WORDS: route optimization; genetic algorithm; 3D loading; block based heuristic algorithm
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Tab.3 Parameters explanation of four heuristic algorithms
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Fig.7 Iteration diagram of each algorithm
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Tab.4 Running results of four heuristic algorithms

wkEs w0
S RAEDL 1678577 23 20031.2
BT 2584189 24 13 652.4
WO 998.477 6 25 17 487.4
UG RTS 210.225 0 23 13 414.0
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FIERPERE, A IR Se i — AL RRAE AR R 0 B AR P A
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ACO, GA}; M(L, sl r Zefdi AL L iy K igis
ST AR B A48 5 OPT(r) S0l v A AN [ Bk sk
fift A5 M B MR B B R e N, D
OPT(r) =min{M (L, r)} o MeEFAIfHE A (20) X754
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~ OPT(r)
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Tab.5 Performance analysis of four heuristic algorithms

N . N(L, r) T(L, r)/s
FTE A8
TS PSO ACO GA TS PSO ACO GA
50 0.511 0.985 0.701 1 32.45 49.07 185.75 40.63
100 0.507 0.982 0.695 1 100.43 157.36 600.51 127.66
150 0.506 0.983 0.696 1 171.45 260.21 1 000.41 212.32
200 0.509 0.983 0.693 1 244.56 371.85 1394.28 278.74
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Tab.6 Genetic algorithm optimization results

B R 25 /km
XA R BRER BRER
H 0.1 #0.2 0.3
0.8 14 638.5 13 414.0 13484.3
0.7 14 502.5 13 762.5 13 672.3
0.6 14 840.3 14 194.3 14 048.2
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Tab.7 Optimal results

LR 758 B /km PR %
1 410.118 98.51
2 681.384 94.57
3 959.746 94.72
4 1067.340 84.47
5 858.094 93.73
6 960.848 99.01
19 598.910 82.16
20 704.726 98.54
21 513.552 91.49
22 317.318 81.37
23 980.923 96.85
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Fig.8 Optimized route result
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Tab.8 Comparison of relevant results before and after optimization

5 K R it 3% % 2R J5E 3% JH B /km TR %
Pk 24 24 13 733.928 72.46
A5 23 23 13 579.681 93.89
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