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Development of City Councils Evolution
Algorithm for Multi-objective Optimization
Problems

Mahdiyeh Ghafar-Alishahi®, M.Sc. Student, Einollah Pira®", Assistant Professor, Alireza Rouhi®, Assistant
Professor

123 Faculty of Information Technology and Computer Engineering, Azarbaijan Shahid Madani University, Tabriz,
Iran, {pira, rouhi}@azaruniv.ac.ir

Abstract: The advancement of technology and the emergence of multi-objective optimization problems in various
scientific domains have led to the research and presentation of new meta-heuristic algorithms to solve such
problems. Although these algorithms have been able to find a relatively good approximation of the optimal Pareto
front, but a complete optimization has not been carried out yet. In this paper, to increase the optimality of the
generated Pareto front, we present a multi-objective version of the city council evolution algorithm (CCE) called the
multi-objective city council evolution algorithm (MOCCE). In the presented algorithm, an archive with a fixed size
is considered for storing and retrieving optimal Pareto solutions. This archive is used to define the hierarchical
structure of city councils and to simulate its evolution in multi-objective search spaces. The efficiency of MOCCE
algorithm has been evaluated on 18 well-known multi-objective test functions known as UF and IMOP and with the
results of multi-objective ant lion optimization (MOALO), multi-objective orthogonal mould algorithm (MOSMA)
and multi-objective artificial hummingbird optimization algorithms (MOAHA) have been compared. According to
the results of the Friedman's mean rank test, in all UF test functions, MOCCE ranks first among all compared
algorithms in terms of generation distance (GD), inverse generation distance (IGD) and maximum spread (MS)
criteria. Also, this algorithm takes the first rank in all IMOP test functions in terms of GD criterion and the second
rank in terms of IGD and MS criteria.

Keywords: Meta-heuristic algorithms, Optimization, Multi-objective, Evolution of city council, Pareto front.
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9. Dynamic weighted aggregation
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1. Teaching-learning-based optimization
2. No Free Lunch theorem
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2. Pareto optimality
3. Pareto optimal set and front
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1. Pareto dominance
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Algorithm 1 The MOCCE algorithm

Input: FESmax, N, Ib, ub, dim, d, height, nArch, nGrid, a, p,
%k

Output: The best non-dominated solutions;

1. nfe=0;

2: for /=1to Ndo
3 M1 i).pos= 1b+ (ub-16)*rand;
4 M1i].cost= f(M[1].pos);
5: nfe= nfe+1;
6: end

7: Archive = getNonDom (M),

8: while nfe <= FESmaxdo

9: Grid = createHypercubes (Archive, nGrid, a);
10: setGridlndex (Archive, Gria);

11: weightsCF = computeWCF (Archive);

12:  for g=1to dimdo

13: M= sortPopulation (M, neightsCF);

14: for i=1to NVdo

15: child= M1;

16: if /==1then parent= child,

17: else parent = Mﬂaor‘(r : )+1]; end
d

18: leader = selectLeader (Archive, p);

19: X= (parent.pos + leader.pos)/2;

20: Y=improve (child, X g, Ib, ub); nfe= nfe + 4;

21: if dominates (¥ child) then M =Y,

22: elseif dominates (child, Yf then nothing;

23: elseif rand <0.5 then M/ = ¥/

24: end

25: end

26: end

27:  Archive= Archive U getNonDom (M),
28:  deleteExtra (Archive, nArch, y);

29: end

30: return Archive,
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