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ABSTRACT 2 2 3 O 8 7

Capital goods companies manufacture complex products with deep and complex product structures
that give rise to many stages of assembly relationships. They schedule multiple products in a multi-stage,
multi-machine system (MMMS). Feasible schedules must correctly sequence the operations required for
manufacturing components and also satisfy assembly precedence relationships. In this research project, a
well-known metaheuristic called the Particle Swarm Optimisation (PSO) was applied to solve MMMS
Jproduction scheduling problems. The algorithm was designed to minimise the combination of earliness and
tardiness penalties. Four different sized scheduling problems were obtained from a collaborating company that
manufactures complex capital goods. Simulation experiments were designed to test and evaluate the
performance of the metaheuristics for solving these problems. It was found that the schedules produced by
PSO satisfied the resource constraints, assembly precedence relationships and operations sequence required.

The total penalty cost related to earliness and tardiness was also minimised.

During this research project, parts of this research have been written as research articles and

submitted to the international journals for publication (see more detail in the appendix).





