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Assembly line production systems play an important role in the industrial
companies manufactured high volume of products. The major issue in assembly line
production system is an assembly line balancing problem that requires a set of tasks to
be assigned to set of workstations in such that a desired performance measure is
optimized.

This thesis presents the application of ant colony optimization (ACO) methods
consist of Ant System (AS), Elitist Ant System (EAS), Ant System Based-Ranked (AS-
Rank), Max-Min Ant System (MMAS), Ant Colony System (ACS) for solving the assembly
line balancing problem (ALBP) by minimizing: workload variance, total idle time and
workstations. Datasets obtained from literature (6 tasks, 11 tasks, 31 tasks, 39 tasks and
54 tasks) were used in a sequential computational experiments.

In this thesis, a series of computational experiments were conducted by aiming
to: i) study the reduction of cycle time for minimize total idle time; ii) identify walking type
of ant; iii) study heuristics information types; iv) investigate ACO parameters; V)
investigate the performance of AS, EAS, AS-Rank, MMAS and ACS; vi) compare ACO,
genetics algorithm (GA) and dispatching rules that is shortest processing time (SPT) and
latest processing time (LPT) based on best solution. The experimental results were
analyzed by analysis of variance (ANOVA) with statistically significant of 95% confidence
level.

The analysis on the experimental results indicated that reduction of cycle time,
walking types of ant, heuristics information types, ACO parameters were statistically
significant of 95% confidence level in datasets as follows: 11 tasks; 31 tasks; 39 tasks
and 54 tasks. It was found that ACO were generally yielded better solutions than GA,
SPT and LPT. In addition, the performance of AS-Rank was better than AS, EAS, MMAS
and ACS.





