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Course timetabling problem generally arises in educational institutions before
term start. The difficulty of finding a feasible timetable depends on the constraints and.
limitation. The problem is known to be Non-deterministic Polynomial (NP)-Complete
problem, which the amount of computational time required to find the solution increases
exponentially with problem size. The desirable timetables must be satisfied all hard
constraints whilst the violation of soft constraints should be minimised as much as
possible.

The course timetabling problem can be solved either manually or automatically.
Having a number of courses, students, teachers and rooms involved, an automatic
timetabling tool is more suitable and quicker than manual. There is a number of
timetabling program packages available aboard but most of them are expensive,
inconvenienced training and maintenance. Due to the difference of cultures and traditions
between countries, the foreign software may be difficult to solve the course timetabling
problem in Thailand. |

The purposes of this research were; to develop an automatic course timetabling tool
that use five Ant Colony Optimisation (ACO) methods (including Ant System: AS, Elitist Ant
System: EAS, Rank-based Ant System: AS-rank, Max-Min Ant System: MMAS and Ant Colony

System: ACS); to investigate the appropriate parameter setting and its performance of the

ACO methods on each problem sizes; and to oompare the performance of ACO methods in
terms of the bgest solution obtained and computational time; and to compare the performance
of ACO with/without priority processing types in terms of the percent of the number of feasible
solutions.

The Ant Colony Optimisation based Timetabling Tool (ACOTT) was written in the
Tcl/Tk programming language and tested using curriculum based course timetabling
problems adopted from the international timetabling competition (ITC, 2007). A series of
computational experiments were conducted and statistically analysed. The experimental
results showed that the ACOTT can produce feasible timetables satisfying all hard constraints
and avoiding the violation of soft constraints. The appropriate parameter setting of ACO
factors were statistically significant for ACO performance with a 95% confident interval,
except noise factor (random seed). The variation of problem sizes has no affect on the
appropriate parameter setting. It was also found that the best method for small problems was
EAS whilst the ACS is best for medium and large problem sizes. Finally, The ACS with priority

processing type can increase the number of feasible timetables.





