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Chaotic genetic algorithm based on clustering and memory for solving
dynamic optimization problems
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Abstract: Most of the problems in the real world are of dyanamic optimization ones. It means that their optima may change over time,
thus algorithms to solve these problems must be well adapt to their conditions in such a way that they should be able to track the optima
during evolution. This article proposes a chaotic genetic algorithm based on clustering and memory for solving dynamic optimization
problems. A chaotic system has more precise prediction of the future in comparison with random system and increases the speed of
convergounce in the algorithm. The utilization of some information from the past allows quickly adapting right after a change. Thus
the underlining idea of the paper is the use of memory in this field, which is a good strategy to store the useful information and retrieves
them for reuse in the future. The clustering method maintains diversity in the memory and the population during running of the
algorithm by exchanging information between corresponding clusters (clusters with similar tag) of the memory and the population.
This algorithm uses a k-means clustering method to maintain diversity and improve local search. In this paper used tow the main
innovation: clustering method and memory update. To test the effectiveness of the proposed method we choose the Moving Peaks
Benchmark that has similar behaviors to real world dynamic proplems. The experimental results show the efficiency of the proposed
algorithm for solving optimization problems in comparison with other methods.

Keywords: Dynamic optimization, genetic algorithm, explicit memory, chaos, clustering.
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Output: @

1. initialize memory randomly
2.age;="0
3. every generation:
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4.if itis time to update memory

Bpi s the best individual of the population

select memory individual Mg, with the lowest age

if fitness(Mg¢;) < fitness (Bp)

memory individual M is replaced by B),

end of if
5.end of if
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Algorithm 2: popfunction(x)

function {
Repeat
1. initialize population
2. evaluate the individual fitness of a certain proportion of the population
3. Apply the ranking evaluation individuals
4. select pair of best solution with roulette wheel strategy
5. apply crossover operator
6.  apply mutation operator
7. until termination condition
& end
}

S il S35 0 yoSl 4y gy aSaE A S5
Algorithm3: Proposed Algorithm
Input: N, D, MCN, x}"m, x}"ax, mem_size
Output: BEST Solution, BEST Fitness, offline error
1. Begin
2.  initialize x and mem with chaos theory
% x is population and mem is memory population

3. fi = fit(x;) % f; isfitness for population

4. m; = fit(mem;)% m, is fitness for memory population
5.  update_mem=1/
6

7

8

update_time=rand(5,10)
cycle = 1
. Repeat
9.  update_mem:
10. update_mem=0
11.  mem=update_memfunction(mem,x)
12. update_time=rand(5,10)+cycle
13.  cx=update_popfunction(x) % cx is current x
14. cf; = fit(x;) % fitness for currentx

Is. i (Eli: ((fit(mem) = my) v (fit(x;) # fl-)))
ChangeFlag = 19%cChange detected and reuse memory
I-m; = fit(mem,)), f; = fit(x,)
2-mgq,, = cluster(mem, p) %p is number of clusters
3-selectj. € mq, Vr € {1..p}
subjectto m; <m; VIE€q,
4- xq, = cluster(x,p)
5-selectd, € xq, Vr € {1..p}
subjectto fq. = f; VIE{1..p}
6-xq4 =mem; Vre{l.p}
16. if(update_time = cycle)
17. cycle = cycle + 1

18. Untilcycle= MCN
19. End
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