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Parallel Genetic Algorithm for the Stochastic

Network Interdiction Problem

Udom Janjarassuk”

King Mongkut's Institute of Technology Ladkrabang, Ladkrabang, Bangkok 10520

Abstract

The stochastic network interdiction problem involves finding an interdiction strategy on the arcs
of a network in order to reduce the maximum amount of flow from a source node to a sink node, subject to
uncertainties and limited budget constraints. In this research, the uncertainty in the success of interdiction
is considered. A parallel genetic algorithm is proposed to solve this problem. The algorithm is implemented
on a computational grid environment, which consists of a master program and a sub-program. The master
program aims to find an interdiction strategy based on the genetic algorithm procedures. The strategies are
evaluated under a given set of scenarios by the sub-program, which involves finding the maximum flow of
the network by using the Ford-Fulkerson algorithm. The proposed method is tested by using test instances
from related research. The results show that the proposed method is able to provide good solutions and

handle large instances inreasonable time.
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WRZIUIATRIMIBENY) LafidipelFlunisUssananah

A5 NN 2 wananaaauiufa iy

fiaagng qu U LARRY ANTITOUT AAIAUNNY (R ISTEER STV, L ATCE R HIT o 1IALaRe
ﬁtyvn dszunou mry]mini Au) Lﬂaltl maqnﬂfi‘luma‘;ﬂ NINTIIU s:i'u 95% ann [5] 1N [5]

SNIP4x9 6 50 91.3 0.02 9.160 1.439 9.96+1.02 328.22

6 100 88.0 0.03 10.300 1.896 9.47+0.81 273.13

6 200 66.1 0.07 10.075 1.295 10.92+0.55 129.03

6 500 78.0 0.12 10.604 0.657 10.45+0.38 580.33

6 1000 71.3 0.15 10.644 0.369 10.70+0.24 567.63

6 2000 67.1 0.22 10.986 0.351 10.55+0.18 787.59

SNIP7x5 6 50 85.9 0.05 75.960 7.194 76.42+4.24 227.39

6 100 82.6 0.08 76.060 2.353 77.31£3.14 136.83

6 200 71.4 0.13 78.145 4.040 78.51+3.12 118.96

6 500 87.9 0.18 79.488 1.691 78.62+1.37 118.92

6 1000 79.6 0.27 79.614 1.065 80.10+0.70 149.78

6 2000 95.6 0.51 79.855 0.825 79.50+1.09 218.65

SNIP10x10 10 50 88.8 0.15 87.820 4.064 88.28+1.86 133.44

10 100 87.4 0.20 86.860 2.770 88.09+2.92 140.34

10 200 93.2 0.36 88.230 1.950 87.08+1.83 141.34

10 500 102.8 0.66 88.080 1.050 88.39+0.85 210.54

10 1000 150.2 0.84 87.837 0.790 87.90+0.40 362.42

10 2000 218.3 0.93 88.280 0.581 88.03+0.41 960.40

SNIP10x10 15 50 69.2 0.13 78.620 4.033 74.46+2.39 120.63

15 100 87.4 0.19 78.220 1.966 75.98+1.66 192.32

15 200 87.4 0.29 79.405 2.694 76.88+1.03 219.90

15 500 106.6 0.62 79.242 1.563 77.094£0.90 658.39

15 1000 138.1 0.81 79.844 1.627 77.66£0.30 3023.90

15 2000 213.5 0.91 79.996 1.991 77.75x0.42  23587.25

SNIP10x10 20 50 79.2 0.15 71.880 3.812 71.34+1.74 84.50

20 100 89.7 0.20 70.760 2.021 70.51+2.67 102.87

20 200 90.6 0.27 72.310 3.620 70.04£1.12 129.07

20 500 110.2 0.53 72.558 1.519 69.98+0.75 222.20

20 1000 127.9 0.79 71.816 2.198 69.75+0.45 445.44

20 2000 188.5 0.86 73.057 1.814 70.26+0.26 2044.28

SNIP20x20 20 50 163.8 0.89 190.480 12.678 173.82+3.88 1098.74

20 100 328.9 0.96 188.880 6.815 180.36+4.09 2640.75

N
o

200 544.5 0.98 190.945 5.419 179.39+2.50 3415.14
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