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Abstract:

In this work, development of MHs for real world engineering optimisation is
conducted based on using surrogated assisted MHs, using parameter adaption and
using hybridization concepts. Firstly, performance enhancement of a teaching-learning
based optimizer (TLBO) using an opposition-based approach, binary crossover, and the
probability of operating the learning phase is proposed for strip flatness optimization
during a coiling process. The results reveal that the proposed method gives a better
optimum solution compared to the present state-of-the-art methods. Next, a self-
adaptive sine cosine algorithm is proposed. The proposed algorithm is used to tackle
the test problems for structural damage detection. The results reveal that the new
algorithm outperforms a number of established meta-heuristics. In addition, new meta-
heuristic called estimation of distribution algorithm using correlation between binary
elements (EDACE) is proposed. The performance assessment is conducted by
comparing the new algorithm with existing binary-code MHs. The comparative results
show that the new algorithm is competitive with other established binary-code meta-
heuristics. Finally, the integration of an inverse problem process using surrogate model
into meta-heuristics (MHs) for performance enhancement in solving structural health
monitoring optimisation problems is proposed. The surrogate model is integrated into
the MH algorithm for generating an approximate solution rather than approximating
the function value as with traditional surrogate-assisted optimisation. The results
obtained from using various MHs and the proposed algorithms indicate that the new

algorithm is the best for all test problems.
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