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M=20, m=50,

CACA (continuous ant colony algorithm)

1 G )

10 ,
,CACA

Tablel The computational results under different parameters of CACA

1 CACA

Parameter setting

The iteration numbers to reach

The average best solutions found in

90 Peross Dmutate yel the best solution each trial
0.2 0.2 0.3 0.1 801.2 —-14.969
0.4 0.2 0.3 0.1 713.4 —14.999
0.6 0.2 0.3 0.1 754.8 -15.000
0.8 0.3 0.4 0.1 612.5 -14.972
0.6 0.3 0.4 0.3 634.2 -15.000
0.7 0.4 0.5 0.4 471.6 -14.033
0.7 0.4 0.5 0.5 709.8 -14.987
0.6 0.4 0.5 0.7 898.1 —-15.002
0.8 0.6 0.7 0.3 805.3 -15.000
0.8 0.8 0.8 0.3 855.6 —15.000
1 , CACA GA Gl ,
NumP&H®BF iterations Number of iterations
O TTrrrrrrryryrrryryrrryryryrrryryryryryryryryrynyeg’t 0 T T T DT
D O O O O O ©O O O O O O O Db O O ©O O © O O O O ©O O O
2FIIIITBB IR S S 2FIISIIBBENDTES S
-4 F -4
-6 F -6 F
-8 E -8
-10 -10
-12 F -12
-14 -14 |
-16 -16
Solutions obtained by CACA Solutions obtained by GA
Fig.1 The evolutionary process of the best solution
1
1 , GA \ )
CACA,SA GA G1~G5 3 2(G1~G5 —15.000,
7 049.331, 680.630, 0.054, 24.306).
Table2 Comparison of CACA with GA, SA applied to NLP instances
2 CACA GA,SA
The iteration numbers to reach the . . . The average best solutions found in
Instance best solution The time to find the best solution ecach trial
GA SA CACA GA SA CACA GA SA CACA
Gl 894.33 598.17 471.63 67.08 53.86 40.76 -14.136 -14.571 -14.942
G2 4918.45 3067.35 2 007.45 352.39 205.24 156.03 8063.123 7128.065 7 051.285
G3 5827.87 4679.43 4182.17 451.73 384.12 34254 682.114 687.293 681.203
G4 5301.13 4 022.68 3894.22 411.48 365.40 319.84 0.056 0.055 0.057
G5 4 697.02 3986.52 3279.44 320.11 308.75 285.60 25.401 24.482 24.420
2 ,CACA SA GA ,
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A Method for Solving Optimization Problem in Continuous Space by Using Ant
Colony Algorithm®
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Abstract: A drawback of ant colony algorithm is not suitable for solving continuous optimization problems. A
method for solving optimization problem in continuous space by using ant colony algorithm is presented. By
dividing the space into subdomains, in each iteration of the ant colony algorithm, the method first find the
subdomain in which the solution located by using the trail information, then the values of the components in the
solution can be determined from the existing solutions in the subdomain. The experimental results on the
nonlinear programming problem show that the method has much higher convergence speed than that of GA and SA.
Key words: ant colony algorithm; optimization; genetic operation; non-linear programming problem
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