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A hyper-heuristic algorithm for solving large-scale vehicle routing problems

WANG Ziyuan', XIA Wei'?, WU Kang'

(1. School of Management, Hefei University of Technology, Hefei 230009, China; 2. Key Laboratory of Process Optimization and Intelli-
gent Decision Making, Ministry of Education, Hefei 230009, China)

Abstract: A two-stage route planning framework based on density-based spatial clustering of applications with
noise(DBSCAN) and hyper-heuristicCHH) algorithm is suggested for the large-scale vehicle routing planning,
The set of large-scale vehicle routing customer points is decomposed into several vehicle routing optimization
sub-clusters based on the spatial location characteristics of the customer points in the first stage, and the prob-
lem is solved in the second stage using an HH algorithm based on evolutionary mechanism. The algorithm
first generates the initial populations of each cluster using the underlying four conformal operators and six per-
turbation-type operators, and then uses the evolutionary strategy and the simulated annealing(SA) reception
criterion to perform global fusion optimization of each sub-cluster solution. Finally, simulation tests on the
Uchoa standard dataset verify the efficacy of the algorithm.

Key words: vehicle routing problem (VRP); hyper-heuristic (HH) algorithm; evolution algorithm;
density-based spatial clustering of applications with noise(DBSCAN) ; simulated annealing(SA)
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10.131  30.703  58.457 155.852 277.696
LLH-P-1 —0.144 —0.041  0.434  0.301 0.638  10.273  33.085 59.311 157.738 279.169
LLH-P-2 —0.144 0 0.618  0.777 0.852  10.158  33.738  60.402 156.901 281.423
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LLH-P-5 —0.144 —0.055 —1.003  0.193 0. 250 10.223  34.113  59.574 156.823 278.185
LLH-P6 —0.113  0.045 —0.795  0.712 1.190  10.214  33.077 59.205 162.520 278.015

0.176 1.521 3. 374 7.767 11.712
LLH-P-1 16.327 36.082 31.348 17.161 22.557 0.198 1. 622 3. 473 8.055 12.158
LLH-P-2 17.410 34.292  29.132 16.162 22.424 0.214 1. 727 3. 485 8.320  12.286
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LLH-P-4 27.964  27.217 9. 910 0.102 1. 423 0.542 21.125 15.271  11.479  21.509
LLH-P-5 28.970  34.814  19.238 0 1. 795 1. 424 5.299 5. 791 7.823  14.334
0

LLH-P-6  8.918 3. 081 3.731 0. 549 0. 235 . 271 1. 803 4.010  12.506  12.221
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LLH-C-1 1. 575 1 LLH-P-1 6. 444 1 0. 934 2 3
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LLH-CG-3 106. 568 4 LLH-P-3 4. 421 3 0.717 1 4
LLH-C4 4. 910 3 LLH-P-4 3.459 5 3.524 6 11

LLH-P-5 4. 286 4 1. 108 3 7
LLH-P-6 0. 966 6 1. 760 5 11
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