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Abstract

Abstract: A mathematical model of emergency material scheduling after earthquakes is built. The model
evaluates the emergency degree of each disaster area based on the disaster situation and designs a
method to split the demand of the disaster area, improving the efficiency of vehicle utilization. To solve
the model, this paper proposes a discrete shuffled frog leaping algorithm with multi-resource learning.
The multiple information sources introduced by the proposed algorithm can expand the search direction
and reduce the assimilation speed of the population in the algorithm. Second, the worst individual in each
subgroup can learn the effective information in the population to improve the convergence accuracy of
the algorithm. Experimental results show that the proposed algorithm can obtain a higher-quality
scheduling scheme and has good scalability for the scale of emergency material scheduling.
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Abstract: A mathematical model of emergency material scheduling after earthquakes is built. The model
evaluates the emergency degree of each disaster area based on the disaster situation and designs a method
to split the demand of the disaster area, improving the efficiency of vehicle utilization. To solve the
model, this paper proposes a discrete shuffled frog leaping algorithm with multi-resource learning. The
multiple information sources introduced by the proposed algorithm can expand the search direction and
reduce the assimilation speed of the population in the algorithm. Second, the worst individual in each
subgroup can learn the effective information in the population to improve the convergence accuracy of
the algorithm. Experimental results show that the proposed algorithm can obtain a higher-quality
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Table 3  Effectiveness comparison of the proposed algorithms

=¢17] DSFLAMRL DSFLAMRL-M DSFLAMRL-I
VRP-n-k Avg. Best Avg. Best Avg. Best
A-36-5 645.15 634.80 644.28- 594.29 676.58+ 673.67
A-46-7 604.01 574.48 601.84— 554.01 646.97+ 574.42
A4-60-9 527.12 512.41 532.27= 515.65 572.97+ 528.99
A4-69-9 575.56 548.91 645.43+ 551.35 622.06+ 569.12
A4-80-10 572.53 537.74 623.21+ 580.46 601.27+ 573.77
E-101-14 379.76 362.65 426.33+ 410.54 392.37= 366.42
F-135-7 1 036.04 983.50 1 168.66+ 1104.19 1110.77+ 1038.29
X-153-22 872.94 824.43 936.38+ 886.47 899.01+ 832.90
X-204-19 1249.53 1136.49 150023+ 1351.05 1367.48+ 1266.23
X-251-28 1354.70 1285.53 1522.68+ 1 468.85 1391.88+ 1308.68
S 463.92 398.8 494.68+ 412.48 503.24+ 456.66
+/—/= 8/2/1 10/0/1
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Table 4 Results of the proposed algorithm and comparison algorithms

R4
DSFLAMRL GA CVRP-FA MSVR-TG RMEA ISFLA
VRP-n-k

Avg. 645.15 726.66+ 723.30+ 718.29+ 664.00+ 951.04+
A4-36-5 Best 634.80 684.95 651.33 681.76 636.43 819.18

4467 Avg. 604.01 784.08+ 721.91+ 724.83+ 639.36+ 828.91+
Best 574.49 721.03 623.22 674.18 599.99 681.71

4-60-9 Avg. 527.12 832.16 701.08+ 957.89+ 825.85+ 1 071.59+
Best 512.41 830.41 610.64 881.93 750.70 958.42

4-69-9 Avg. 575.56 938.70+ 831.63+ 631.18+ 673.70+ 1248.71+
Best 548.91 901.57 729.87 588.13 598.44 1028.54

4.80-10 Avg. 572.53 831.43+ 760.95+ 861.86+ 670.35+ 1028.87+
Best 537.74 725.24 619.68 880.94 647.147 911.02

£-101-14 Avg. 379.76 680.44+ 527.52+ 464.04+ 409.58+ 546.24+
Best 362.65 641.03 456.10 433.60 364.28 491.32

F-135-7 Avg. 1 036.04 1784.79+ 1 900.74+ 1625.01+ 1 168.94+ 2 233.08+
Best 983.50 1718.17 1 666.77 1 406.65 1002.65 1976.00

X-153-22 Avg. 872.94 1 691.34+ 1952.14+ 1 175.80+ 985.58+ 2 024.78+
Best 824.43 1 588.69 1755.52 1102.80 874.83 1 856.17

X204-19 Avg. 1249.53 1 966.86+ 2 106.84+ 1 830.44+ 1357.56+ 2 153.37+
Best 1136.49 1187.12 1 898.59 1756.87 123826 2036.13

X251-28 Avg. 1354.70 1 696.93+ 2 043.92+ 1 586.89+ 1513.34+ 2 034.64+
Best 1285.53 153242 1691.48 1 405.95 1321.36 1930.67

Sl Avg. 463.92 812.89+ 727.34+ 661.53+ 700.15+ 739.79+
Best 398.87 752.83 609.65 521.35 623.93 607.73
+/-/= 11/0/0 11/0/0 11/0/0 11/0/0 11/0/0

Ee HEA, HEREROR VRPN BT, n FoRRIXEE, kRoRT I F80E.
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