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Ant colony optimization algorithm based on dynamic scheduling
strategy and competition mechanism

ZHANG Hai-nan, YOU Xiao-ming, LIU Sheng

(College of Electrionic and Electrical Engineering, Shanghai University of

Engineering Science, Shanghai 201620, China)

Abstract: Aiming at the problem that the ant colony algorithm has slow convergence speed and easy to fall into local
optimum, an ant colony optimization algorithm combining dynamic scheduling strategy and competition mechanism is
proposed. The algorithm focuses on introducing the scheduling strategy. The algorithm focuses on introducing the
scheduling strategy, with the change of the iteration period, the path information is fed back to the scheduling
operator in real time through the feedback coefficient, guiding the ants to dynamically select the path, and fully
exploring the optimal solution in the broad space to avoid the ant colony falling into the local optimum. In addition,
the ant colony is divided into two sub-group competitive search optimal solutions, and different incentives are given
to balance the diversity and convergence speed of the algorithm. The algorithm is verified by 14 examples of
Traveling Salesman Problem, the algorithm can obtain the optimal solution or the near optimal solution with fewer
iterations, indicating the effectiveness and superiority of the algorithm.

Key words: dynamic scheduling strategy; competition mechanism; feedback coefficient; scheduling operator;

incentive function; ant colony optimization algorithm
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Algorithm: DSACO-CM for the TSP

1. Procedure DSACO-CMO)

2. Begin:

3. initialize the pheromone and the parameters;
4, while(termination condition not met do)
5. for iterl<—1 to nc do

6. fori<-1 to m do # mas ants’number

7. forj<=2 tondo # nas cities”’ number

8. Construct ant solutions

9. end for

10 end for

11. ifnc% D=0

12. Adopt competitive mechanism

13. judge winner and loser

14. loser<—auto-follow strategy

15. Update pheromone<—incentive mechanism
16. else

17. Update pheromone

18. end if

19. end for

20. end while
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