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The process of transportation is one of the fundamental processes of
Logistic that researchers ever endeavor to minimize the resulting costs
of that via designing appropriate transport systems. One of these
systems is Milk Run Logistic as the subsequent step of Lean Production
that causes warehouse space release and diminution of cycle time and
inventory levels. In this investigation, a new proposed model based on
clustering is presented for the sake of Optimal Routing in Milk Run
Logistic. At the first phase, this model clusters the suppliers in order to
create compatibility in materials and parts which are exposed to
transport, then in the second phase for the suppliers that are placed in
the same cluster, the model performs Optimal Routing for each vehicle
in order to minimizing travel coast and time with considering two
significant constraints which are maximum capacity and travel time. To
put confidence in this proposed model, the Lingo software is used and in
continuation, an offered algorithm is presented and solved which is
based on Genetic Algorithm, and the Tagochi method is applied to
adjusting parameters. Finally, comparing the obtained results of the
offered algorithm implementation with the attained results of Lingo,
affirms the efficiency of the algorithm.
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Local optimal solution found. Variable Value Variable Value
X(S1,S1,V1) 0.000000 X(S3,S1,V1)  1.000000
o X(S1,S1,V2) 0.000000 X(S3,S1,V2)  0.000000
Objective value: 517.0000 X(S1,S2,V1)  1.000000  X(S3,S2,V1)  0.000000
X(S1,82,V2) 0.000000 X(S3,S2,V2)  0.000000
X(S1,83, V1) 0.000000 X(S3,S3,V1)  0.000000
Local optimal solution found at X(S1,83,V2) 0.000000 X(S3,S3,V2)  0.000000
teration: 21 X(S1,84,V1) 0.000000 X(S3,S4,V1) 0.000000
X(S1,84,V2) 1.000000 X(S3,S4,V2)  0.000000
X(S2,S1,V1) 0.000000 X(S4,S1,V1)  0.000000
X(82,S1,V2) 0.000000 X(S4,S1,V2)  1.000000
X(S2,82,V1) 0.000000 X(S4,S2,V1)  0.000000
X(82,82,V2) 0.000000 X(S4,S2,Vv2)  0.000000
X(S2,83,V1) 1.000000 X(S4,S3,V1)  0.000000
X(S2,83,V2) 0.000000 X(S4,S3,V2)  0.000000
X(8S2,84, V1) 0.000000 X(S4,S4,Vv1)  0.000000
X(S2,84,V2) 0.000000 X(S4,S4,V2)  0.000000
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Local optimal solution found. Variable Value Variable Value
X(S1,S1,V3) 0.000000 X( S6, S6, V4) 0.000000
X(S1,S1,V4) 0.000000 X(S6,S87,V3) 0.000000
X( 81, S5, V3) 0.000000 X(S6,S87,V4) 0.000000
Objective value: 519.0000 X(S1, S5, V4) 1.000000 X( Se6, S8, V3) 0.000000
X(S1, S6, V3) 0.000000 X( S6, S8, V4) 0.000000
X(S1, S6, V4) 0.000000 X(S7,S1,V3) 0.000000
X(S1,87,V3) 0.000000 X(S7,S1, V4) 1.000000
X(S1, 87, V4) 0.000000 X(S7,85,V3) 0.000000
X(S1, S8, V3) 1.000000 X(S7,S5,V4) 0.000000
X( S1, S8, V4) 0.000000 X(S7,S6,V3) 0.000000
Local optimal solution found at X(S5,81,V3) 0.000000 X(S7,S6,V4) 0.000000
iteration: 118774 X( S5, S1,V4) 0.000000 X(87,87,V3) 0.000000
X( S5, S5, V3) 0.000000 X(S7,87,V4) 0.000000
X( S5, S5, V4) 0.000000 X(S7,88,V3) 0.000000
X( S5, S6, V3) 0.000000 X(S7,S8,V4) 0.000000
X( S5, S6, V4) 0.000000 X(S8,S1,V3) 0.000000
X( 85,87, V3) 0.000000 X(S8,S1,V4) 0.000000
X( S5, 87, V4) 1.000000 X( S8, S5,V3) 0.000000
X( S5, S8, V3) 0.000000 X( S8, S5, V4) 0.000000
X( S5, S8, V4) 0.000000 X( S8, S6, V3) 1.000000
X(Se, S1,V3) 1.000000 X( S8, S6, V4) 0.000000
X( Se, S1, V4) 0.000000 X(S8,87,V3) 0.000000
X( Se, S5, V3) 0.000000 X( S8, S7,V4) 0.000000
X( 86, S5, V4) 0.000000 X( S8, S8,V3) 0.000000
X(S6, S6, V3) 0.000000 X( S8, S8, V4) 0.000000
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Calculated Fitness

choromosom, _id fitness . Uyl aleoey £33 ey

Fitness : 517
Z1+22: 517

22=90

GA-VRPLMR 138l oy lawgs S’ adigs Eaics ol sly goue Jbo glyz! 31 Jrol> gobis

¥ ojlo — V5 ol — WAF liano) el gi i y1 ko § @3 buo st (Lol oy 44 pidd



081350 s lousl 001341 pr0 59502

slolii g loj cosgumo b ) oo Kciwer) aliuno 40 diergs (U possco

Sl

£54

choromosom_id fitness
79 639
80 639
81 639
83 639
84 639
85 639
= 639
& 639
88 639
90 639
9z 639
93 639
™4 639
95 639
9% 639
97 639
98 &3
99 639
19 519
20 519
A e E—

Calculated Fitness

- V3 V4
%6 1
57 1
58
Fitness : 519
21 +Z2: 519
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1 21.81 30.04 30.08 15.78

2 27.69 30.01 30.05 28.90

3 33.59 30.06 30.08 34.81

4 37.17 30.14 30.04 40.76

Delta 1536 0.13 0.04 24.98

Rank 2 3 4 1

Response Table for Means

Level A B C D

1 19.237 67.530 68.100 7.570
2 37.612 47.235 47.252 34212
3 74.110 78.800 79.960 67.627
4 112318 49.712 47.965 133.868
Delta 93.080 31.565 30.288 126.298
Rank 2 3 4 1
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Minitab 16
Taguchi Design

Taguchi Orthogonal Array Design
L16(4**4)

Factors: 4

Runs: 16

Columns of L16 (4**5) Array

1234

Taguchi Analysis: fitness versus A; B; C; D
Response Table for Signal to Noise Ratios
Larger is better

Level A B C D
Main Effects Plot for SN ratios Main Effects Plot for Means
Main Effects Plot for SN ratios Main Effects Plot for Means
Data Means Data Means
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Signal-to-noise: Larger is better
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