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The Study of the Efficiency of Ant Colony Optimization for University Course Timetabling
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Abstract

University Course Timetabling is a highly complicated scheduling task in which it is difficult to derive optimal solutions.
There are numerous data and constraints to be considered. As such, it is necessary to apply appropriate and efficient
methods to solve each problem. The purpose of this research is to determine the most appropriate size of classrooms
and teaching devices for each course offered by the school. To achieve this; optimization algorithms are studied.
This work compares the Ant Colony Optimization (ACO) method for solving university course timetabling problem.
Specifically, the Ant System (AS) and thee MAX-MIN Ant System (MMAS) were compared. The course timetable data
of the computer science department, at the Faculty of Science and Technology, Rajabhat Mahasarakham University
were used to conduct the experiments. The experimental result shows that MAX-MIN Ant System is more effective

and appropriate than the Ant Systems.

Keywords: university course timetabling problem, ant colony optimization
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while iferation = maximum_iteration do
for ant m=17 to max_anis do
set empty tour 7" of ant m
for event=1 to n do

0~ @AW =

9 choose timeslot into T

10 calculate Obj of T"

11 record the 775

12  pheromone evaporation

13 update pheromone trail of 7°°%

14 end while

15 check duplicate constraint (CT,,CT,.CT )
16 output the best timetables(T**)

upload problem data and assign parameters setting
create candidate listand encode tour components {r_.d .p

check feasible timeslots in candidate list
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Figure 1 Real ants after a while tend to choose the

shortest path between nest and food

% Initialisation procedure

nr T nd nD}

create events list (E); sort it by priority; create pheromone matrix

% Construct solution procedure

% Pheromone update procedure

% Check constraint

Figure 2 PSeudo code of Ant Colony Optimization for University Course Timetabling
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3 94 77 2 72 45 2
4 97 75 5 92 60 2
5 99 80 5 89 64 2
6 97 71 3 90 63 2
7 95 66 4 91 35 0
8 87 65 5 75 33 2
9 95 72 2 88 45 1
10 96 58 2 86 25 0

Table 3 Comparison of the results obtained by the two

ant algorithms

aYofi AS MMAS
1 168 104
2 152 105
3 173 119
4 177 154
) 184 155
6 171 155
7 165 126
8 157 110
9 169 134
10 156 111
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