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Abstract: In order to solve the multi-objective optimization of structures with constrains, the immune
clonal selection algorithm was applied. Based on the immunology theory, the non-dominated neighbor-
based selection, proportional cloning and elitism strategy were introduced in the multi-objective immune
clonal selection algorithm (MOICSA) to enhance the diversity, the uniformity and the convergence of the
solution obtained. Penalty function method was used to deal with violated constraints. Several classical
problems were solved to demonstrate the feasibility and effectiveness of the MOICSA algorithm, and the
results were compared with other optimization methods. The simulation results show that the algorithm
has advantages in convergence speed, time consuming and solution quality.
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Fig. 1 25 bar space truss
1 25
Tah 1 Loading conditions of the 25-bar space truss
F./kN F,/kN F./kN
1 4. 445 —44.452 —44.452
2 0 —44.452 —44.452
3 2.223 0 0
6 2.667 0 0
2 25
Tah 2 Group members of the 25-bar space truss
X1 1 X5 12, 13
X2 2,3,4,5 X6 14, 15, 16, 17
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X4 10, 11 X8 22, 23, 24, 25
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Fig. 4 Pareto solutions after 500 iterations and

comparison with single-objective optimization methods
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