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Definition ;
N: number of ants; P, : mutation rate;
M. maximal number of iteration;
Aroute; a route created by an ant;
NSroutes; number of same routes;
MNSroutes;: maximal number of same routes;
BMNSroutes: boolean variable ;
Algorithm;
While the number of iteration <M do
Begin
int i =0; NSroutes =0; BMNSroutes = false;
set RouteList to empty;
Repeat
I=i+1;
Aroute = ConstructRule (i) ;// 85 ¥ 1& B8 12
if mutation //controlled by mutation rate;
Mutation( Aroute) ;
if Aroute in RouteList
NSroutes + + ;
if NSroutes > = MNSroutes
BMNSroute = true, exit;
else
Add Aroute to RouteList;
end;
UpdatePheromone ( Aroute ) ;// B SMEE
Until i > V;
if BMNSroutes exit;
end;

return the best route in RouteList,
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Training BP neural networks with ACO for identification of chaotic systems

CHENG Wei

(School of Automating, Chongqing University, Chongqing 400044, China)

Abstract; BP is the most commonly used artificial neural networks, but it suffers from extensive cothputations, rel-
atively slow convergence speed and other possible weaknesses for complex problems. Genetic Algorithm ( GA) has
been successfully used to train neural networks, but often with the result of exponential computational complexities
and hard implementation. Hence Ant Colony Optimization ( ACO) is used to train BP in the paper. The efficiency
of BP trained with ACO is compared with those of BP and BP trained with GA based on the identification of the
same chaotic system. Comparison based on the searching precision and convergence speed of each method show that
BP irained with ACO is dominant and effective to identify chaotic system.

Key words: neural networks; chaotic system; ant colony optimization; system identification
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