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Machine layout design (MLD) problem usually arises when a manufacturing
company aims to decrease the handling distance of materials or parts to be performed
ori a predefined sequence of machines located in a specified area. The Problem is
known to be Non-deterministic Polynomial (NP) and usually solved by metaheuristics.

The purposes of this research were; to develop an automated MLD tool that
using five Ant Colony Optimisation (ACO) methods (including Ant System: AS; Elitist Ant
System: EAS; Rank-based Ant System: RAS; MAX-MIN Ant System: MMAS and Ant
Colony System: ACS); to investigate the appropriate parameter setting of ACO methods
on five datasets (adopted from literature); to compare the performance of ACO methods
both in terms of the quality of the solutions obtained and the computational time required;
and to compare the performance of ACO methods with Genetic Algorithms (GA) and
Particle Swarm Optimisation (PSO).

Design of experiment that used Box-Behnken Design (BBD) can not studied
interaction whilst (Full Factorial Design) FFD that be equal of R’ value for ANOVA and
regression analysis. A series of computational experiments on the Ant Colony
Optimisation based Machine Layout Design Tool (ACOMLDT) were conducted. The
appropriate settings of ACO parameters were statistically significant for ACO
performance with a 95% confident interval. It was also found that the best method for
datasets 2, 3 and 5 was RAS whilst MMAS and ACS methods were the best for datasets
1 and 4, respectively. Finally, the performance of solve five MLD problem datasets by
ACO method is performance better than PSO and GA methods, respectively. The
average computational times required to solve for problems small and medium size by
the ACO were times quicker than the PSO and GA methods whilst problem large size the

ACO were times longer than the PSO method.





