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ChunngoVVanglanthbZhangIAf

'Department of Power Vehicle and Systems Engineering, Chung Cheng Institute of Technology
National Defense University
’Graduate School of Defense Science, Chung Cheng Institute of Technology
National Defense University

ABSTRACT

This study aims at capacitated vehicle routing problem (CVRP) developing an improved GA (IGA) to
determine the optimal path. The developed IGA simultaneously consider the axial cluster and radius cluster
for locations of demand points relatively with logistic center by embedding the nearest addition methodology
into sweep algorithm. Furthermore, a response surface methodology from deign of experiments is employed
to establish a response surface model of resolved CVRP path distance on crossover and mutation to
determine the optimal crossover and mutation probability settings. The determined optimal crossover and
mutation probability settings are then substituted into genetic evolution to enhance the GA searching ability.
Additionally, an elite conservation strategy is also performed during the GA breeding procedure, reserving
superior chromosomes in subsequent evolution process. With practical use, the cases not larger than 100
demand points from international CVRP database demonstrate the effectiveness of the developed 1GA.
Finally, the developed IGA was employed to resolve a real case regarding the task of local active distribution
from army to determine the optimal transportation path.
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1 1 21 4 5 6 2 7 25 26 30 28 29 27 20 1
2 1 19 24 11 12 13 9 15 10 18 8 14 17 16 1
3 1 3 23 1
4 1 22 1
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3 =% A
1 1 4 3 13 33 11 10 9 8 7 6 5 1
2 1 15 18 26 25 24 23 21 22 20 19 1
3 1 30 29 17 28 27 16 1
4 1 31 32 2 14 12 1

I E-n51-k5

B ¥
1 1 47 6 50 11 40 34 46 16 45 38 13 1
2 1 9 27 32 29 4 37 36 21 23 2 33 1
3 1 12 3 30 22 17 51 35 31 10 39 1
4 1 19 14 42 41 20 43 18 5 48 1
5 1 28 49 24 8 44 25 26 15 7 1
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2 1 7 52 | 17 | 64 | 24 [ 57 | 50 | 25 | 19 | 45 4 1
3 1 47 9 20 | 55 14 | 58 [ 16 | 28 | 53 | 35 1

4 1 34 | 74 2 44 | 42 [ 43 | 65 | 23 | 63 | 69 1

5 1 13 [ 73 [ 32 [ 67 | 66 | 39 [ 11 [ 59 | 27 1

6 1 18 | 41 [ 33 [ 51 | 56 | 26 | 10 [ 40 1

7 1 76 3 29 | 62 | 22 [ 75 | 31 5 1

8 1 68 | 36 | 15 [ 60 [ 12 | 54 8 1

A5 E-n76-k10

EE B

1 1 28 58 16 38 21 71 61 72 6 30 1
2 1 52 17 64 24 57 50 25 45 4 1
3 1 31 75 22 70 37 48 49 46 1

4 1 7 34 44 42 43 2 74 76 1

5 1 69 3 29 62 65 23 63 1

6 1 18 33 51 19 56 26 41 1

7 1 59 11 32 10 40 73 13 1

8 1 47 9 20 55 14 53 5 1

9 1 8 12 67 66 39 27 1

10 1 35 36 15 60 54 68 1

L E-n76-k14

R B

1 1 37 70 72 61 71 21 38 1
2 1 7 34 74 2 23 63 1

3 1 44 42 43 65 62 75 1

4 1 46 30 6 16 58 28 1

5 1 17 50 25 57 24 64 1

6 1 59 73 32 11 39 1

7 1 14 55 20 9 47 1

8 1 10 26 56 19 51 1

9 1 40 33 45 4 52 1

10 1 5 53 35 68 1

11 1 8 12 67 66 1

12 1 49 48 22 29 1

13 1 54 60 15 36 1

14 1 27 13 41 18 1

15 1 76 31 3 69 1
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ER N
S AN A TR S R F R U2 B RS 1 R AL

AL E-n101-k8
Sl B

1 1 28 70 2 71 31 21 67 33 91 64 11 63 89 32 1
2 1 19 84 9 47 48 37 50 65 12 20 49 83 8 53 1
3 1 7 97 1100 | 62 17 45 39 87 18 46 85 6 61 90 1
4 1 41 22 73 57 68 24 76 42 23 75 74 59 54 1

5 1 29 13 81 69 4 30 25 55 56 26 40 5 27 1

6 1 77 78 80 79 35 36 66 72 10 52 82 34 51 1

7 1 95 96 98 93 99 38 | 101 | 92 86 94 60 1

8 1 14 88 3 58 16 44 15 43 1
A5 E-nl101-k14
? = B

1 1 96 93 38 101 15 39 45 92 99 1

2 1 14 98 88 43 44 16 58 3 54 1

3 1 89 63 12 65 50 20 8 53 1

4 1 51 77 78 4 30 25 81 69 1

5 1 28 70 71 33 91 64 11 32 1

6 1 41 22 74 73 75 23 42 59 1

7 1 31 21 67 66 72 52 2 1

8 1 29 13 55 56 26 40 27 1

9 1 83 49 48 37 47 9 19 1

10 1 34 82 80 79 35 36 10 1

11 1 90 61 84 46 18 85 6 1

12 1 86 17 87 62 7 1

13 1 95 60 94 100 97 1

14 1 76 57 24 68 5 1

it 2. WA bl E AR SRR T A
*;,Zf XEfE| Y 2HEE | §HRE *;ZQ‘L XAHE|Y 2ifE | § L2 *;Z;‘L XBEHE | YARE | FRE

1 0.00 0.00 0 25 -80.26 -61.87 152 49 42.16 -5241 117
2 -5.02 -91.28 269 26 -47.75 -12.80 284 50 -108.61 -131.78 289
3 -0.92 -91.18 290 27 -47.80 -12.96 196 51 -39.25 -623.61 174
4 -0.70 -0.49 3398 28 -47.81 -13.08 338 52 -47.55 -70.30 9
5 32.97 -53.73 418 29 -47.84 -13.21 738 53 -47.78 -12.51 366
6 33.00 -53.40 583 30 -47.86 -13.32 385 54 -99.51 -85.35 150
7 60.79 -44.18 125 31 42.95 -35.28 835 55 -99.57 -85.10 226
8 31.93 -35.98 394 32 -19.40 -30.21 1218 56 -39.19 -71.40 513
9 31.92 -40.08 404 33 -6.18 -24.83 209 57 -39.12 -71.34 89
10 -69.61 -35.67 562 34 -80.94 -111.22 334 58 -68.84 -32.70 81
11 -69.63 -35.83 146 35 -80.35 -110.45 2828 59 -68.84 -32.60 145
12 -69.63 -35.99 468 36 -80.45 -110.16 | 4304 60 -68.82 -32.54 510
13 -69.62 -35.98 851 37 -80.82 -105.85 3564 61 -68.82 -32.43 150
14 -6.13 -123.01 2733 38 -80.72 -110.28 457 62 -110.53 8.18 221
15 -5.70 -111.27 443 39 -69.09 -32.66 83 63 -69.73 -35.68 137
16 -5.79 -111.38 364 40 -68.94 -32.67 653 64 -69.75 -35.79 422
17 -68.47 -33.85 507 41 33.06 -53.56 143 65 42.30 -52.30 185
18 -28.92 -93.67 705 42 42.27 -52.16 343 66 -47.75 -12.67 63
19 -26.34 | -100.93 95 43 154.49 -604.19 181 67 -149.87 -644.14 816
20 -26.73 -90.64 523 44 2.81 -674.84 1553 68 -68.77 -32.71 137
21 -37.01 | -101.04 179 45 -99.78 -22.26 301 69 -39.21 -71.47 548
22 -55.22 -75.87 425 46 42.19 -52.18 85 70 -9.78 -21.99 442
23 -6.12 -85.62 407 47 42.17 -52.26 110 71 -9.79 -22.07 546
24 -69.41 -113.60 1073 48 42.17 -52.32 121
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