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Optimal vehicle routing problem based on fuzzy clustering analysis

Lu Ying-rong' , Yang Yin-sheng' ,Lv Feng’

(1. College of Biological and Agricultural Engineering, Jilin University, Changchun 130022, China; 2. School of Mechatronics

Enginerring, Henan University of Science and Technology, Luoyang 471003, China)

Abstract ; The demand points for physical distribution were classified by the fuzzy clustering analysis, and a

mathematical model for the vehicle routing problem was established. An improved hybrid genetic algorithm

integrating the standard genetic algorithm and the climb-up algorithm was constructed. The trial calculation

results show that vehicle routing problem for logistics alliance model can be solved efficiently by the improved

hybrid algorithm through the classification of the demand points.
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Fig.1 Evaluation index system
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Table 1 Original data of the clients

i B 1

# A/km  B(1043it)  C/h D/FEJT E/t F(10 4331) G/km? H(10 5%i1) /%
1 3506. 41 5 1.5 50 5.5 8 200. 0 7 90
2 10543.8 9 1 60 8.5 5 43.50 9 50
3 3854. 87 7 1 100 7.8 9 322.0 60
4 1504. 16 6 1 150 4 10 580.0 10 100
5 1648. 91 10 2 70 5 6 429.2 8 120
6 5203. 99 8 1 80 3 7 392.0 6 40
7 1700. 37 8 1 30 2.5 6 400. 0 7 80
8 3347.13 3 1 50 2 5 278.3 7 80

F2 BEES(EFPOXRTRE@mYRSL)

Table 2 Distribution assignment

TR BABRR X GUAR Y WRYITORE Q O MMIBEANR T || TRk BB X YR Y SPITESRE Q  BIMEAR T
0 449497 59645 0 [0.0,0.0] 5 449075 61239 5 [4.0,6.0]
1 447446 62489 5.5 [13.0,14.5] 6 444757 61793 3 [4.0,5.0]
2 438964 59168 8.5 [7.0,8.0] 7 448312 61223 2.5 [8.0,9.0]
3 446399 57352 7.8 [20.0,21.0] 8 447559 62374 2 [11.0,12.0]
4 450664 58696 4 [15.0,16.0]
x3  ERAENEIERERE
Table 3 The matrix of standardization data
A B C D E F G H 1
1 —-0.136914 -0.881917  0.840027 -0.635151 0.297211 0. 540062 —-0.808326 -0.136444  0.470063
2 2.228729 0.881917 -0.504016 -0.367719 1.548628 —1.080123 -1.776770 0.955109 -1.034140
3 -0.019778 0.000000 -0.504016 0.702009 1.256631 1.080123 -0.053373  -1.773775 -0.658089
4 -0.809977 -0.440959 -0.504016 2.039168 -0.328497 1.620185 1.543167 1.500886  0.846114
5 -0.761318 1.322876  2.184070 -0.100287  0.088642 -0.540062 0.609996 0.409333 1.598216
6 0.433734 0.440959 -0.504016 0.167145 -0.745636 0. 000000 0.379797 -0.682221 -1.410190
7 0.744020 0.440959 -0.504016 -1.170014 -0.954205 -0.540062 0.429302 -0.136444  0.094013
8 -0.190456 -1.763834 -0.504016 -0.635151 -1.162775 -1.080123 -0.323795 -0.136444  0.094013
PR 25 A
1(R) = 2 }_/
r.00 0.68 0.95 0.63 0.83 0.95 0.95 0.957 ; ===
0.68 1.00 0.68 0.63 0.68 0.68 0.68 0.68 ;’:]_
0.95 0.68 1.00 0.63 0.83 0.95 0.95 0.95 8
0.63 0.63 0.63 1.00 0.63 0.63 0.63 0.63 ]1_”“ 053 085 0 050 063
0.83 0.68 0.83 0.63 1.00 0.83 0.83 0.83 H2 shAEAE
0.95 0.68 0.95 0.63 0.83 1.00 1.00 0.99 Fig.2 Dynamic clustering chart
B 0n 0 0 0L L S s s R %3 1
HRE S 2, RKLR R F 4, B(2) (4, (1,3.3,6.7.8) . Ziir BIEE R

‘H‘%*@ﬁﬂ@ Féﬁﬂ‘%ﬂ%ﬂ%’[ A =0.68 Hﬂ‘ F %'?,IXijZ(Z)@ﬂ%ﬂﬁ%@i@,@ﬂ%ﬁﬁﬁ%ﬂﬁ%jf@

Gt AR RME, 456 BISE ML SR E
ST, 24 0. 68 <A <0. 83 I}, BB I b /e ke 454>

WK, HAEL T T B, Al L% B e 1% IR
ShMY, X (4) K (1,3,5,6,7,8) Bi ik FE B &



T2

BRLR A R T AR 547 04 F 4B AR AL - 151 -

M, WO R, O 255 B, 158 35 0
HA TG B X B I 55, LA BC % B A2
x4 BEER
Table 4 The result of clustering

A B SIFEE IR
0. 99 7 (1),(2),(3),(4),(5),(7),(6,8)
0.95 5 (2),(3),(4),(5),(1,6,7,8)
0.83 4 (2),(4),(5),(1,3,6,7.8)
0. 68 3 (2),(4),(1,3,5,6,7,8)
0.63 1 (1,2,3,4,5,6,7,8)
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Table 5 Solution of the example using the paper$

algorithm and saving algorithm
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