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Abstract. The Harmony Search (HS) method is an emerging meta-heuristic optimiza-
tion algorithm. It has been employed to cope with numerous challenging tasks. Inspired
by the idea of Pareto-dominance-based ranking, in this paper, we propose a modified HS
method for solving the constrained optimization problems. A few nonlinear functions and
three engineering design problems are also used to demonstrate and verify the effective-
ness of our new HS method.
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1. Introduction. Modern meta-heuristic methods, such as the Genetic Algorithms (GA)
[1], evolutionary algorithms [2], and Particle Swarm Optimization (PSO) [3], have wit-
nessed significant successes in handling various engineering optimization problems [4].
Firstly proposed by Geem et al. in 2001 [5], the Harmony Search (HS) method is in-
spired by the underlying principles of the musicians’ improvisation of harmony. During
the recent years, it has been successfully applied in the areas of function optimization
[6], mechanical structure design [7], pipe network optimization [8], optimization of data
classification systems [9], and multi-modal optimization [10]. Unfortunately, empirical
study has also shown that the original HS algorithm is not suitable for dealing with the
constrained optimization problems. To overcome this drawback, we here propose a modi-
fied HS method, which is based on the direct handling of the given constraints. Extensive
simulations have demonstrated that our HS approach is effective in attacking difficult
constrained optimization problems.

The rest of this paper is organized as follows. We briefly introduce the essential prin-
ciples of the original HS method in Section 2. The modified HS method for constrained
optimization is presented and discussed in Section 3. Simulation examples of several func-
tions optimization and three practical design problems are examined in Section 4. Finally,
in Section 5, we conclude our paper with some remarks and conclusions.

2. Harmony Search (HS) Method. As we know, when musicians compose harmony,
they usually try various possible combinations of the music pitches stored in their memory.
This search for the perfect harmony is indeed analogous to the procedure of finding the
optimal solutions to engineering problems. The HS method is actually inspired by the
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