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An Improved Genetic Algorithm to Solve the Euclidean Plane TSP
by Using Geometry Structure

PAN Liang ZHU Hua-yong SHEN Lin-cheng CHANG Wen-sen
College of Mechatronics Engineering and Automation National Univ. of Defense Technology Changsha 410073 China
Abstract The TSP is a classic combinatorial optimization problem. According to the character of the optimal tour of Euclidean plane
TSP problem the sub-path and related notions are presented. A tour construction algorithm is designed by using convex hull and a ge-
netic algorithm is improved to solve the problem by using Delaunay triangulation diagram as heuristic information. The experimental re-
sults in the 144 cities in China and other TSP instances show that the algorithm is effective.
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Tab.1 The analysis result of some TSPLIB examples
Dr % Dr %
eil51 51 51 100.0 eil101 101 99 98.01
berlin52 52 52 100.0 lin105 105 103 98.09
st70 70 69 98.57 ch130 130 129 99.23
eil76 76 76 100.0 ch150 150 150 100.0
pr76 76 74 97.37 tsp225 225 225 100.0
kroC100 100 100 100.0 a280 280 280 100.0
kroA100 100 99 99.0 pr1002 1002 999 99.7
kroD100 100 99 99.0
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Fig.2  The mutation operator
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Tab.2 The computing environment configure of algorithm
CPU
Intel P4 1.4G 256M DDR Win2000 cygwin gee 2.95 CGAL
BCH S DT S CGAL " 1 TSPLIB !
Djibouti-89 Qatar-194  China-144 3 144 TSP 3
3
Tab.3 The result of examples by algorithm
IBCHI S S
eil51 20 20 46 8 1.9 158 192
berlin52 20 20 7541 8 2.1 177 252
st70 20 20 675 10 1.0 117 162
eil76 20 20 538 10 2.1 210 257
pr76 20 20 108159 4 1.7 147 173
kroC100 20 20 20749 11 1.6 121 178
kroA100 20 20 21282 12 1.6 146 189
kroD100 20 20 21294 14 1.1 110 162
eil101 20 20 629 10 2.6 236 21
1in105 20 20 14379 5 0.8 122 176
ch130 20 20 6110 10 1.8 172 360
ch150 20 20 6528 15 2.0 193 277
a280 20 20 2583 12 4.1 368 497
Djibouti-89 20 20 6656 8 0.8 83 112
Qatar-194 20 20 9352 15 2.2 328 388
China-144 20 20 30355 10 2.5 291 392
Djibouti-89 T, S
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