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Two-stage heuristic algorithm for multi-depot vehicle
routing problem with time windows

YU Bin, JIN Peng-huan, YANG Zhong-zhen

(Transportation Management College, Dalian Maritime University, Dalian 116026, China)

Abstract Vehicle routing problem (VRP) plays a vital role in logistics research. The multi-depot vehicle
routing problem with time windows (MDVRPTW), an extension of VRP with time windows (VRPTW),
is very complicated to be solved. This paper presented a two-stage heuristic to solve MDVRPTW. In the
two-stage heuristic, aggregation-based clustering algorithm was firstly proposed to transfer MDVRPTW
to several VRPTWs, and ant colony optimization (ACO) was developed to optimize each VRPTW. Two
improvement strategies: crossover operation and adaptive ant-weight strategy, are designed to improve
ACO. The performance of the two-stage heuristic was examined by use of some classic instances. Results
show that the two-stage heuristic is a powerful tool for MDVRPTW.
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AT BRI B s & AR TERE, ASCR A T & T288 MDVRPTW SE6 X% A3 T T M
R W EE R A BRI SE00EE 1 . MDVRPTW SEf g B fF BN 2 BfR (GRUE: http://neumann.

hec.ca/ chairedistributique/data).

x®1 B¥ixE
H 8 p Q a B
1 3 0.95 2000 1 3
* 2 MikEdE
5] L gal e [IkZS B g ]| 9ok 4 [IkZS B &1
B 23R F53an L 23R Tl
1 48 4 200 1074.12 11 48 4 200 1005.73
2 96 4 195 1762.21 12 96 4 195 1478.51
3 144 4 150 2373.65 13 144 4 150 2011.24
4 192 4 185 2852.29 14 192 4 185 2202.08
5 240 4 180 3029.65 15 240 4 180 2494.57
6 288 4 175 3627.18 16 288 4 175 2901.02
7 72 6 200 1418.22 17 72 6 200 1236.24
8 144 6 190 2102.61 18 144 6 190 1792.61
9 216 6 180 2737.82 19 216 6 180 2285.10
10 288 6 170 3505.27 20 288 6 170 3079.16

4.1 FPoEREERNESEHRIE IR R

AR BT P B R R A & 5 P o R BORT e R E R R Y 2R AL BE. S T A & AL ISR
BEHGPERE, ASCME T UG T IR, B0, FERZM R, Wit e thiE BR B R
FIRAMREER. W, BATFTIA—DETE FARXTEE O B X0 2K (TR
JA KA ITTIE) HASCR I 2KITE (B TREEN R &0 RITR) #AT AR %0 J0TE e 5
SEfF B, (IR P SRE ORI, TIAS R P IRIREE A, ot 5430 80 IO
X, BATEIN FIUMBIRTIE: A% THEN R R A0 IONER IR EBI L (ACO-CD), AT
REEEM R K AN FTTIRMIREBTRSL (ACO-CC), A 5T L 8 KT AN BUE LR HIL

(IACO-CC). &5, FEAFBIAMET, M =FHEEEFT T 10 WNRK, HRERMEER 3 s,
*® 3 JUMMNEEIRRIEER
S5 TACO-CC ACO-CC ACO-CD S TACO-CC ACO-CC ACO-CD
1 1080.58 1085.7 1086.85 11 1006.23 1007.99 1008.98
2 1763.39 1766.6 1768.96 12 1480.45 1486.3 1490.21
3 2374.35 2440.6 2655.38 13 2011.93 2222.3 2300.00
4 2852.99 3349.7 3605.49 14 2221.45 2568.99 2700.18
5 3139.79 3372.1 3785.49 15 2502.52 3079.87 3274.48
6 3791 4153.5 4604.92 16 2951.81 3387.01 3662.03
7 1428.32 1453.98 1474.76 17 1251.37 1287.5 1313.06
8 2104.71 2257.4 2454.02 18 1813.67 2029.23 2170.71
9 2768 3065.3 3448.29 19 2305.7 2665.63 2871.53
10 3597.87 3976.7 4441.08 20 3098.1 3678.89 3992.25

BWRE, ACO-CD FEMPEREAIN ACO-CC ik, XWHL T 2 T REF WP KEGEIHITE IR
B R NER 3 ATRAREEL, XETHT 10 5641 ACO-CC HRHFER R (AT 10 4341 ACO-CC T
ACO-CD R# 6.71%, J5 10 DSAFIR 4.55%). X EZSEE A, 7T 10 DSLFERA T B e 8, W5
10 >S4y st TR 67 B SR, S — 2 PR B T R FH SR 48 BN T4 A i) 1 FH [ B 7 A o A, Pk
TR AR EE. FAh, BRATUTTLUES], TACO-CC MHEREELT ACO-CC, RN T4 1Al
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BRI (0, %6 PRt 150). X FERE Y, ACO-CC TEHEF T M MRALET, T R B bR e 5
W, HASMBEBIE. M7 IACO-CC Fkd, 2 SRR H G015 B 2 5B 3 A 80
THRBWE A, PR T HEE R, TR .
4.2 FWHEREERREEMEEIR

N T #E—HRRA SR BN BUE &R (TACO-CC) BykRE, 430K TACO-CC BUSH R IFM S
Polacek 254 I AR5 (VNS)U BLK Cordeau 582 1 2R (TS)12) MBI AR EY: (1TS)B #:
F7T EE, 45N 4 i,

x4 HELERIER

S5 TS VNS ITS TACO- S5 TS VNS ITS TACO-
CC CC
1 1083.98  1083.98 1074.12 1080.01 11 1031.49 1005.73 1005.73 1005.73
2 1763.07 1762.21 1762.21 1762.21 12 1500.48 1487.64 1478.51 1478.51
3 2408.42 2374.36 2373.65 2373.65 13 2020.58 2014.02 2011.24 2011.24
4 2958.23  2858.2 2852.29 2852.29 14 2247.72  2221.17 2202.08 2217.09
5 3134.04 3040.84 3029.65 3134.04 15 2509.75  2494.82  2494.57 2494.57
6 3904.07 3758.36 3627.18 3758.36 16 2943.9 2939.2 2901.02 2941.56
7 1423.35 1422.65 1418.22 1418.22 17 1250.09 1239.13 1236.24 1239.13
8 2150.22  2103.89 2102.61 2103.89 18 1809.35 1796.21 1792.61 1796.21
9 2833.8 2783.95 2737.82 2753.21 19 2310.92  2318.59 2285.10 2291.98
10 3717.22  3577.28 3505.27 3582.82 20 3131.9 3079.73  3079.16 3079.16

M 4 PHISERATH, A SCHR B B R R A RAR LR BB B= T TS Ml VNS PR, 43¢
RBIRTERTAR 20 DIGIHA 10 DIGLER T R RS 1H, MUEERE, ASCRRTERR
FEAHEAEAS /N SEAGIA E AR I, SRR, TACO-CC BB AL A ITS 4, H12, PIfEsm
MALERAAEARE 1%, RARSHRHB W B R R AR — e T Ir Ak,

5 i

LA B SR AT U — D B T EENS AP S . TR SR AR A AR TR
K PHERAS, ZNBE R BN S NP-hard [Al8. TR A 27 B9 22 F D B B AR DA Tl BT AT AR R
AR IUAL B — A9, PRI H B A B I ToR . A e A i TR E R 5 £ 5
KEPH MDVRPTW itk 248G VRPTW, S8J5, BRI LA F LB 1= B A O AR B AR T Ry B
PR T R AR ORI — PR B A A 5, A% SCHR H R i eC SR W St 4 o U ALV R
RIS H B, ant-weight SREE. /5, Wit T2M8 MDVRPTW XHZFIAAT T Wik, R ERH
B Bt g & 2R — P EL A 0 SR AR
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