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ADAPTIVE TABU SEARCH/MODIFICATION/PARALLELIZATION/MULTI-

OBJECTIVE/SURROGATED CONSTRAINT OPTIMIZATION

This research thesis presents modifications to adaptive tabu search (ATS)
based-on the concepts of bacterial foraging (BF) optimization algorithm. The works
also cover a parallel implementation and applications of the proposed algorithms to
some real-world engineering problems. The modifications consider two structural
approaches, i.e. a straight-forward combination of the BF and the ATS resulting in a
hybrid or cooperative BF-TS algorithms, and the ATS embedded with a bacterial
movement alike for neighbour-solution generation so called a modified ATS. The BF-
TS incorporates the bacterial random movement, the adaptive search radius (AR) and
the back tracking (BT) mechanisms of the ATS. The modified ATS proposes a random-
walk front-end simplified from the bacterial random movement accommodating
suitable searching steps depending on cost values. The modified ATS abandons the AR
mechanism while utilizing the BT. The convergence of the modified ATS has been
analysed via the Lyapunov’s stability method.

Search performance assessment of multiple algorithms is also an important

issue addressed by the thesis. The assessment has utilized abstract mathematical
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problems and complex real-world engineering ones. They are organized as
combinatorial optimization problems with and without constraints. The algorithms
being assessed include the BF-TS, the modified ATS, the ATS, the genetic algorithms
(GA), the adaptive bacterial foraging optimization (ABFO) and the invasive weed
optimization (IWQO) algorithms, respectively. Our results indicate that the modified
ATS is superior to the others in terms of tracking-down the solution by fewer numbers
of search rounds, and its capability of local entrapment avoidance. However, the
average time per search round of the modified ATS is longer than that of the others
because it frequently invokes the random-walk front-end. In order to reduce the
computing time, the modified ATS being proposed has been implemented in parallel
form to be executed on a 4-core desktop computer using the MATLAB and its Parallel

Computing Toolbox. As a result, computing time is reduced by 41.40%.
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