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Abstract- City Councils Evolution algorithm (CCE) is a metaheuristic algorithm inspired by the formation
process of the supreme council of a city due to the formation of councils from the smallest neighborhoods to
the largest regions. In this paper, we want to improve the performance of CCE by applying two important
changes. The first change is about the continuous reduction of the population size using Linear Population Size
Reduction (LPSR) technique. In this technique, the population size in the initial iterations is considered large
enough such that it can explore wide areas of search space. As the algorithm progresses, the population size is
gradually reduced to increase the convergence speed. The second change is related to the domain of variables,
which is constantly reduced to limit the search space, and so the possibility of finding optimal solutions is
increased. To evaluate and compare the performance of ICCE with CCE, Chimp Optimization, Black Widow
Optimization, Political Optimizer, Barnacles Mating Optimizer, Snake Optimizer, and Aquila Optimizer, we
implement them on 29 test functions from 2017 IEEE Congress on Evolutionary Computation (CEC 2017). The
results of Friedman mean rank and Wilcoxon signed-rank tests confirm the higher performance of ICCE
compared to other algorithms.
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Function 1 The /mprove function

Input: X and ¥ a council member and its boss
respectively, cr, 16, ub.

Output: an individual with the highest fitness.

: k=avalue is randomly selected as either 1 or 2;
: rnd=a random number between 0 and 1;
A= XD2=XDB=X24=X

ra= (—1)F xrnd;

2 Z1[en = X[en +a* Yen;

1 2 [enl = X[en + L-)* Y(cr;

1 Z3[enl = Ylen +a* X[cn;

24 [cen = Ylen + (1-a)* X[cr;

: check (Z1 [crl, 1b,ub); check (Z2[cn, 1b,ub);
10: check (Z3[cnl, Ib,ub); check (Z4 [cn], Ib,ub);
11: return max(Z1, 22, Z3, Z4),
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g Jalg>300000*dim b ,l

Algorithm 1 The ICCE algorithm

Input: AMinit, Nmin, maxiterations, Ib, ub, initlterLearn,
iterLearn, nLearn, dim, d,
Output: A member with the highest fitness;
. nfeMax = 300000*dim, nfe=0; N= Ninit,
: Domain[] a//Doms = new Domain [dim);
:for /=1to Ndo
allDoms{i).1b=1b, allDoms[1].ub = ub,
end
. Initialize the population of Crandomly;
: fit= compute (C); nfe= nfe+ M.
: C=convToMaxHeap (G, fiD); rep=1;
: history = C[1.. nLearn;
10:while rep <= maxiterations do
11:%if rep>= initlterLearn && rep % iterLearn == Othen

©CONDURWNE

12: : computeNewDomain (a//Doms, history, dim);
13:, clear (history);

14:1 end

15: !V for crit=1to dimdo

16: : Ib= allDomd[crifl.Ib; ub= allDoms[criff.ub,
171 : improve (C11), findrnd( C11]), crit, 1b, uby);
18: V| nfe= nfe+ 4,

19: |1 for j=2to Ndo

20:1 : f X=di; Y= C[floor(%) +1];

21: : Vv Ib=allDoms[crif}.Ib; ub= allDoms{crifj.ub,
221, W improve(X ¥, crit, Ib, ub); nfe= nfe+ 4;
23:11 end

24: v fit= compute (C); nfe= nfe+ N,

2511, C= convToMaxHeap (C, fit);

26: :V Add (#istory, C[1.. nLearn]));

27:, end

28:1 Compute Mrewusing Formula (1);

29: ! if Anew< Nthen

30:)  C= (1. Nnew];

311 N= Nnew,

32:1 end

33:¥ rep = rep+1,;

34:end

35: return C[1];
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