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Abstract

Abstract: Based on the characteristics of two-echelon, multi-center, and heterogeneous fleets in urban
logistics joint distribution system, the two-echelon joint distribution location routing problem is studied.
The problem is formulated into a mixed integer programming model to minimize the total costs. An
adaptive large neighborhood search algorithm (ALNS) for solving the model with multiple deletion and
insertion operators is proposed to obtain neighborhood solution. The selection probability of each
operator is adjusted according to the neighborhood solution to accelerate the convergence speed. Several
test examples are generated based on the benchmark of location-routing problem. Both ALNS algorithm
and Gurobi software are used to solve the problem respectively, and the fast effectiveness of the ALNS
algorithm is verified by comparative analysis.

Keywords

two-echelon joint distribution, location-routing problem, mixed integer programming, adaptive large
neighborhood search, simulated annealing

Authors
Zhenping Li, Yuwei Zhao, Yuwei Zhang, Lining Xing, and Ren Teng

Recommended Citation
Li Zhenping, Zhao Yuwei, Zhang Yuwei, Xing Lining, Ren Teng. Joint Distribution Location-routing Problem
and Large Neighborhood Search Algorithm[J]. Journal of System Simulation, 2021, 33(10): 2518-2531.

This paper is available in Journal of System Simulation: https://dc-china-simulation.researchcommons.org/journal/
vol33/iss10/25


https://dc-china-simulation.researchcommons.org/journal/vol33/iss10/25
https://dc-china-simulation.researchcommons.org/journal/vol33/iss10/25

Li et al.: Joint Distribution Location-routing Problem and Large Neighborhoo

333 58 10 ) RGMIE¥RO Vol. 33 No. 10
2021 4£ 10 A Journal of System Simulation Oct. 2021

S RIACIA e bt - B A% 1) R J K]R8 R %

A ) e L 5%
A%, REE, REK S, Rt 2
(1. dbse e (5850, dbat 101149; 2. dbRtfb T K% Z5rE A0, JbaT 100029; 3. EEAEGH 5% EH TSP, Jta 1000705
4 EPFEHLRY: BRAGEEH YN, W K¥D 410003; 5. PEHLRE RS MR E0@E%ER, B K 410004)

WE: SOoRTHALRBREKRAMER, ST, ZEBFRHE, AT MELLR Auititit-
AR, AR RAAAMUA B AT, # 2 2Z AL BRI, K KA 65 B 28 5 A 454
P T H, J S Z MR IRAE T TGN FRIEFF A AT, IRIELE K £ IFE) 69 4T S 7H
B 1 IRAEFF R IFHEE, Aok 8022 Z . H) Rk HE-3412 PR 69 AT MK R A & T 561, 55
F R BIE R RARIBAE & Fik A Gurobi #RAFHATRAL, BITAT L ATIRIE B & KARIRIL & Fika)

B AR,
Al PR BLiE; AR R, RAEHMK], BEE KARRILE, AEMEB X
245 TP391.9 ikAr £ A LEHS: 1004-731X (2021) 10-2518-14

DOI: 10.16182/j.issn1004731x.joss.20-0685

Joint Distribution Location-routing Problem and Large Neighborhood Search Algorithm
Li Zhenping', Zhao Yuwei'?, Zhang Yuwei'”, Xing Lining®, Ren Tengs*

(1. School of Information, Beijing Wuzi University, Beijing 101149, China;
2. School of Economics and Management, Beijing University of Chemical Technology, Beijing 100029,China;
3. School of Management Engineering, Capital University of Economics and Business, Beijing 100070, China;
4. School of Information System and Management, University of National Defense Science and Technology, Changsha 410003, China;
5. School of Logistics and transportation, Central South University of Forestry and Technology, Changsha 410004, China)
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logistics joint distribution system, the two-echelon joint distribution location routing problem is studied.
The problem is formulated into a mixed integer programming model to minimize the total costs. An
adaptive large neighborhood search algorithm (ALNS) for solving the model with multiple deletion and
insertion operators is proposed to obtain neighborhood solution. The selection probability of each
operator is adjusted according to the neighborhood solution to accelerate the convergence speed. Several
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Tab. 3 Numerical experiments of benchmark

. Gurobi ALNS(20 Kiz 5.
gy I RCH Rk - ( )
hE I UB BT Gapl% FHIRA PR Gap/%
20-5-1 [50,20] 28 625.22 29 098.78 7200.00 1.63 29 098.78 19.81 0.00
20-5-1b [21,47] 22270.28 22270.28 91.04 0.00 22270.28 12.80 0.00
20-5-2 [50,50] 2982139 29 821.39 5182.47 0.00 29 821.39 21.34 0.00
20-5-2b [40,43] 20 490.31 20 490.31 456.63 0.00 20 493.87 12.41 0.02
Avg 323253 16.59 0.00
50-5-1 [47.1] 24 771.45 33184.19 7200.00 25.40 27 037.19 38.58 8.38
50-5-1b [0,42] 23 381.20 27 158.46 7 200.00 13.90 23 938.59 37.39 233
50-5-2 [36,48] 37 824.29 41 947.74 7 200.00 9.83 3899521 42.40 3.00
50-5-2b [1,28] 37 677.35 40 247.79 7 200.00 6.39 38 801.63 39.51 2.90
50-5-2BIS  [38,49] 25022.12 33 248.05 7 200.00 24.70 25413.18 48.36 1.54
50-5-2bBIS  [48.2] 25035.29 28 760.47 7200.00 13.00 25909.71 43.55 3.37
50-5-3 [17,50] 20178.20 27 078.74 7200.00 25.50 20 439.47 40.27 1.28
50-5-3b [48,5] 20 080.47 23 986.32 7 200.00 16.30 20 696.69 38.43 2.98
Avg 7 200.00 41.06 3.22
100-5-1 [7,42] NA NA 7 200.00 NA 158 939.68 97.71 NA
100-5-1b [18,0] NA NA 7200.00 NA 153 007.93 82.40 NA
100-5-2 [40,12] NA NA 7200.00 NA 119 991.59 42.97 NA
100-5-2b [10,41] NA NA 7 200.00 NA 116 389.07 43.57 NA
100-5-3 [21,49] NA NA 7 200.00 NA 109 791.93 77.41 NA
100-5-3b [38,2] NA NA 7 200.00 NA 105 417.11 99.11 NA
100-10-1 [45,0] NA NA 7 200.00 NA 186 864.35 132.17 NA
100-10-1b [0,23] NA NA 7200.00 NA 177 697.87 121.70 NA
100-10-2 [50,50] NA NA 7200.00 NA 161 915.10 188.73 NA
100-10-2b  [48,17] NA NA 7 200.00 NA 161 129.13 141.43 NA
100-10-3 [32,45] NA NA 7 200.00 NA 161 247.70 168.71 NA
100-10-3b  [40,47] NA NA 7 200.00 NA 160 059.03 124.68 NA
200-10-1 [32,50] NA NA 7 200.00 NA 298 074.21 303.61 NA
200-10-1b [0,27] NA NA 7200.00 NA 287 455.86 250.79 NA
200-10-2 [50,17] NA NA 7200.00 NA 339 756.59 44436 NA
200-10-2b  [12,45] NA NA 7 200.00 NA 318 401.58 346.24 NA
200-10-3 [37,3] NA NA 7 200.00 NA 288 675.45 596.10 NA
200-10-3b [42,3] NA NA 7 200.00 NA 280 956.80 397.21 NA
Avg 7 200.00 203.27
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