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Optimization of water supply network based on
improved ant colony algorithm

WANG Guang-yu', XIE Jian-cang' ,ZHANG Jian-long”
(1 Northwest Key Laboratory of Water Resource and Environment Ecology of Ministry of Education ,
Xi’an University of Technology . Xi’an,Shaanxi 710048 ,China;2 Shanzi Province Water Conservancy

Construction and Development Centers , Taiyuan,Shanxi 030002 ,China)

Abstract: [Objective) Based on characteristics of water supply.a mathematical model using improved
ant colony algorithm was established to optimize the water supply network. [Method) Using improved ant
colony algorithm,optimization of water supply pipe network was conducted. For strategy selection,the sys-
tem was based on the introduced virtual path distance to the initial node and probability selection using
global strategy. For update strategy,local and global pheromone updates were used in combination with a-
daptive adjustment of the ants’ number and random interference. At last, the established model was applied
in Bajiazui reservoir. [Result] The improved ant colony algorithm was better than basic ant colony algo-
rithm. The average path,the shortest path,the worst path, the average iteration number and total cost were
improved from 145. 042 1 km, 140.582 7 km, 149. 215 5 km, 638 times and 1. 151 billion ¥ to 139. 635 5
km,138.214 7 km,142.301 9 km,314 and 1. 132 billion ¥ ,respectively. [Conclusion] The improved algo-

rithm provided better results by improving the global search ability and convergence speed.
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Optimal path for Bajiazui reservoir based on the improved ant colony algorithm
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Table 2 Comparison of the basic ant colony algorithm and the improved ant colony algorithm
v ‘ A WO R L ) WO WORE )
The number of Basic ant colony algorithm Improved ant colony algorithm
calculations BB /km BA /et B/ km M L AR K/ km SRAS /42 5T
Path length Total cost Path length Virtual path length Total cost
1 146.463 8 12.00 142.301 9 256.143 4 11.65
2 149.215 5 12.22 138.214 7 248.786 5 11.32
3 145.184 6 11. 89 139. 255 4 250. 659 7 11.41
4 143.763 9 11.77 140.138 2 252.248 8 11.48
5 140.582 7 11.51 138. 267 4 248.881 3 11.32
% J5 4% Shortest path 140.582 7 11.51 138.214 7 248.786 5 11. 32
Y42 Average path 145. 042 1 11.88 139.635 5 251. 343 9 11. 44
i 22 4% Worst path 149. 215 5 12.22 142.301 9 256.143 4 11. 65
AR 638 314

Average iterations number
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Note: Virtual path distance considered the topography and construction difficulty, which could benefit the practical planning.
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