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The machine layout design (MLD) problem usually arises when a manufacturing
company aimed to expand their production capacity and/or decrease the handling
distances of materials or parts flow through a predefined sequence of machines for
manufacturing a product. The problem is known to be Non-deterministic Polynomial (NP)
hard, which is usually solved by metaheuristics such as Simulated Annealing (SA) and
Tabu Search (TS).

This paper presents the application of SA and TS. Moreover, | also proposed
the Hybridisation of SA and TS (SATS) for minimising the material handling distance
required for operating the Automatic Guided Vehicles (AGV) during the manufacturing
process of multiple products. The experiments were design and conducted using eight
datasets adopted from literature. The experimental results obtained from SA, TS and
SATS were statistically compared in terms of the quality of the solutions obtained and the
computational time required. In addition to compare the performance of SA, TS, SATS
with tabu-SA, Genetic Algorithm (GA), Particle Swarm Optimization (PSO) and Shuffled
Frog Leaping Algorithm (SFLA)

The results obtained from the Design of experiment that used Full Factorial
Design will be analyzed statistically. It was also found that the neighborhood search and
cooling scheme were statistically significant with a 95% confident interval. Moreover, the
best method for datasets 1, 4, 6 and 8 was SATS whilst SA was the best for datasets 3, 5
best method for datasets 1, 4, 6 and 8 was SATS whilst SA was the best for datasets 3, 5
and 7. Finally, TS was the best method for dataset 2. The average computational times of
SA, TS and SATS were equal. However, when SA, TS and SATS compared with tabu-SA,
GA, PSO and SFLA found that SA, TS and SATS quicker than tabu-SA, GA, PSO and
SFLA for every problem. _





