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Teaching-Learning-Based Optimisation (TLBO) is one of the more recently developed
metaheuristics and has been successfully applied to solve various optimisation problems.
However, TLBO has not been academically reported for solving the machine layout design (MLD)
problems with dynamic production conditions including customer demand and processing route
due to machine maintenance. Both conditions could cause a change on efficient material flow
between machines. This can be mitigated by periodically redesigning the layout (relocation of
machines after production condition changes) or having robust layouts (no machine movement
even if changes). A trade-off between minimising material travel distance and rearrangement
costs has been examined; the results provide a framework for evaluating investments in layout
redesign. Considering internal logistics activities, shortening material flow distance within a
manufacturing area can lead to efficient productivity and a decrease in related costs.

The objectives of this research work were to: i) apply TLBO for solving machine layout
design problems whilst considering dynamic demand and machine maintenance; ii) investigate
the optimised setting of TLBO parameters; and iii) propose four TLBO modifications for improving
its performance. The modified TLBOs were inspired by multiple teachers with two types of classes
and two approaches to teacher selection. The numerical experiments were designed and
conducted using eleven MLD benchmarking datasets. Statistical analyses on the experimental
results showed a superior performance for the proposed modifications. The computational results
showed that the optimised TLBO parameters depended on datasets. Modification of TLBO based
on multiple teachers with constrained teacher selection (mTLBO4) can generate better solution
quality in almost all datasets, which has resulted from iterative process in Teacher phase. Total
cost obtained from robust layout design was lower than those obtained from re-layout design
approach. However, the appropriate design approach depended on the rearrangement cost. The
computational results indicated that the mTLBO4 yielded better results than Genetic Algorithm
up to 12.34% for robust layout design considering machine maintenance.

Furthermore, some result obtained from the computational experiments was published in
the international journal “Expert Systems with Applications”, whch is on ISI Web of Science

database. The paper was shown in the appendix.
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