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Solution to Vehicle Routing Problem with Time Windows Based on Heuristic Algorithm

LIU Shuo-Jia, LI Xue-Qiang
(School of Computer Science and Technology, Dongguan University of Technology, Dongguan 523808, China)

Abstract: The vehicle routing problem (VRP) exists extensively in the modern logistics industry, which is an NP-hard
problem in combinatorial optimization. Affected by factors such as diverse customer demand and road traffic restrictions,
VRP becomes more complex, and it can hardly be solved by the traditional combinatorial optimization methods and
operations research methods. In this study, a common VRP with time windows is studied. The waiting time of vehicles is
reduced by the adjustment to the priority of customers according to the parameters of time windows. On this basis, several
common heuristic algorithms are improved, and 56 common VRPs are tested. The experimental results reveal that the
improved savings algorithm can produce good results for capacitated VRPs, and the improved insertion method has
superior performance in VRPs with time windows. In addition, the improved heuristic algorithms can make the total
distance better than the known optimal value when using more vehicles on the four test cases.
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— REFAK: $7S T ARE ERETPES ECUNES

‘ A% (45) AR (km) I () A% (km) A% (59) AR (km) 58 () A (km)
CMTI1 6.00 584.64 5.00 711.50 5.00 960.24 5.77 586.57
CMT2 11.00 914.27 10.00 1205.85 10.05 1591.49 11.00 926.33
CMT3 8.00 877.93 8.00 1174.36 8.00 1675.17 8.00 907.87
CMT4 12.00 1111.62 12.00 142623 12.00 2445.18 12.00 1150.28
CMT3 17.00 1422.01 17.00 2034.40 16.62 3079.05 17.04 1460.68
CMT6 6.00 622.63 7.00 803.03 8.27 1015.49 625 598.62
CMT7 12.00 972.39 14.00 1227.79 15.85 1605.09 12.05 995.71
CMTS 9.00 963.67 11.00 1232.75 1261 ¢ 172004 7 9.66 963.52
CMT9 15.00 1300.82 16.00 1562.72 2121 253581 15.17 1288.42
CMT10 19.00 1575.80 20.00 1713.61 26.78 3127.45 19.31 1579.58
CMT11 7.00 1071.95 7.00 1565.34 7.00 3611.69 7.75 1402.15
CMT12 10.00 838.87 10.00 1311.50 10.00 1446.32 10.00 1013.87
CMT13 11.00 1588.40 12.00 1904.05 14.39 3751.22 12.00 1981.47
CMT14 11.00 877.06 41.00 1127.01 11.01 1475.93 11.00 1045.40

A ) Tk 6.76E-07 1.99E-05 1.68E-02

(6=0.05) " Y Y Y
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24T 4 FhAIEAE Solomon HHfE 4 b S 4)
TSR DL SRR LS R, Hh AR AL
R ARAE 150 MBS Bl R as R, SRR
R L STHR [20]. 038 2 BT g, 15 ) SR AN N S 4
ORI, (2 CW SR 21 20 %, T4
ANEER T R1 VLK RCL Z4b, it B 2R 4 i 20

FRIE BT s AR AE, RS C101, C105,
C107 BLJ C201 E1323) 75 O A i fi—FE 45

MR R202, R211, RC201 LA K RC202 L, i N2
R MBS 2 T 2 s i, (/e AR B3 70
TR LR R 45 2R, IX 3R B9 NV ] Re A B

AR MR, BN, NER S CW FyRAENIRS C101

EAF
%2 4FHIELE Solomon HURSEH I A L8 1T 4R

IR, B 1-KH 6 4l T%qfa

NIEAE 53 P

- WL BRI ARIE EEETP EEANES SR AR
W) OB (Gm)  ERE OB Gm)  ERGE EREGm) ERED O dm)  ERED) B ()
C101 10.00 828.94 10.00 878.36 14.00 1128.98 10.00 828.94 10.00 828.94
C105 11.00 934.28 14.00 1442.10 15.00 1333.30 10.00 828.94 10.00 828.94
C107 11.00 934.28 1400 | 1 558.05 13.00 1486.89 10.00 828.94 10.00 828.94
C201 5.00 774.63 i 8.00 1024.72 7.00 1275.70 3.00 591.56 3.00 591.56
C206 4.00 671.44 5.00 860.69 5.00 1137.37 4.00 635.69 3.00 588.49
C208 4.00 I 728.60 4.00 990.04 4.00 1024.77 4.00 627.49 3.00 588.32
R104 15.00 1152.70 17.00 1466.98 14.00 1621.21 11.00 1097.11 9.00 1007.31
R109 16.00 1346.31 19.00 1818.12 16.00 1745.38 16.00 1389.61 11.00 1194.73
R110 15.00 1271.86 17.00 1753.69 14.00 1666.40 15.00 1315.13 10.00 1118.84
R201 7.00 1445.73 11.00 1956.46 7.00 1946.72 6.00 1255.12 4.00 1252.37
R202 9.00 1310.54 13.00 1914.03 7.00 1699.08 5.00 1177.23 3.00 1191.70
R211 9.00 903.17 5.00 1268.64 3.00 1267.04 4.00 878.16 2.00 885.71
RC101 19.00 1976.45 25.00 2630.69 20.00 2196.87 18.00 1839.79 14.00 1696.95
RC103 17.00 1607.55 23.00 2186.07 16.00 1844.09 14.00 1510.84 11.00 1261.67
RC108 13.00 1240.26 15.00 1792.98 13.00 1722.48 14.00 1412.97 10.00 1139.82
RC201 7.00 1601.21 10.00 2341.10 7.00 2153.03 6.00 1401.32 4.00 1406.94
RC202 11.00 1372.00 10.00 2331.11 7.00 2115.93 5.00 1336.46 3.00 1365.65
RC208 7.00 883.07 5.00 1395.02 4.00 1547.52 4.00 1002.68 3.00 828.14
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(I3 NIRRT & A B 2] 0 A 2 7 s (K ) RICR B ke

4 FhEFIEAE Solomon K gk I (-1 ik 45 5

B CW RIENIAE 2 77 53 3859 3 A i) b A
R

o REFAK: $7S ARk ERETPES
ZE55 (i) P72 (km) T4 (i) F4FE (km) 25 () FFE (km) 4 (49) HFE (km)
Cl1 10.89 931.21 14.11 1575.19 14.21 1776.96 11.21 1085.36
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