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Lecture Scheduling Automation Using Genetic
Algorithm
Herman, Lukman Syafie, Dirgahayu Lantara

ABSTRACT--- This paper aims produce an academic
scheduling system using Genetic Algorithm (GA) to solve the
academic schedule. Factors to consider in academic scheduling
are the lecture to be held, the available room, the lecturers and
the time of the lecturer, the suitability of the credits with the time
of the lecture, and perhaps also the time of Friday prayers, and
so forth. Genetic Algorithms can provide the best solution for
some solutions in dealing with scheduling problems. Based on
the test results, the resulting system can automate the scheduling
of lectures properly. Determination of parameter values in
Genetic Algorithm also gives effect in producing the solution of
lecture schedule.
Keywords:
automation.

Scheduling;

I.

Genetic

algorithm;

Scheduling

Some researchers have conducted research regarding
scheduling using GA, including Reballo and Casella and
Pandey [8]. However, both have not shown the results of a
study that adjusts between the number of credits of courses
and the time allocation that is prepared and also the time of
lecturers' willingness to teach. Hariyadi et al, implements
GA in academic scheduling. In the study, lecturer time has
been considered [1]. In this research, besides the time of
lecturers, the lecture credit and the Friday prayer time are
also considered in the preparation of the lecture schedule.
The next part of this paper is: Section 2 describes the GA
stages in scheduling lectures. Section 3 describes the test
results and discussion. Section 4 gives a conclusion to the
research that has been done.

INTRODUCTION

Scheduling is the process of allocating resources to run a
set of tasks over a period of time. One form of scheduling
that is often done is scheduling lectures in a university.
Lecture scheduling is one of the most important parts
supporting lecturing process. Some factors that must be
considered in the scheduling of lectures are lecturers, rooms,
and time [1]. In addition to these factors, in lecture
scheduling should also be noted the suitability of the credits
of the subjects with the length of time lectures. The
availability of lecturers' time for teaching and Friday prayer
times also needs to be a concern in the preparation of lecture
schedules. Because the lecturer usually has a problem of
teaching at a certain time, especially a lecturer who has a
structural position and remember the location of the study is
Informatics Engineering Program University Muslim
Indonesia which is an Islamic university. Looking at these
factors, it can be ascertained that it will take a long time to
do lecturing scheduling if done manually because it requires
high precision.
One of the algorithms in computer science that solves the
scheduling problem is the Genetic Algorithm (GA). The GA
is a powerful optimization algorithm that has the ability to
navigate the search space well [2]–[4]. Along with the
development of the informatics field, GA is applied to a
variety of issues, such as forecasting, optimization,
scheduling, and so on. In the soft computing field, GA is
widely used to obtain optimal parameter values [5]–[7].

II.

EXPERIMENTAL DETAILS

The scheduling automation system that is built consists of
3 parts, namely: data collection or input data needed into the
system and stored in the database, then the scheduling
processing section using Genetic Algorithm, and the last is
to display the results of the scheduling process. The
description of the scheduling automation system can be seen
in Figure 1.
The process of automation scheduling lectures on the
system built consists of 7 parts: the process of data
collection from the database, the initialization process, the
fitness value evaluation process, the selection process based
on the fitness value, the crossover process, the mutation
process, and the last is storing the scheduling result on the
base data.
Initialization is the determination of the form or
component of each individual compiler. In the case of
scheduling, the individual is an entity full of schedules
within a week. Individuals consist of several genes, in which
the number of individual genes depends on the number of
classes in a week. Associated with the class, the means for
its formers are classes, subjects, and lecturers of course
subjects. The individual forms and genes can be seen in
Figure 2.
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continue to recur according to the number of generations
specified.

III.
Fig. 1: The flow of the lecture scheduling automation
system

Fig. 2: Individuals and gene constituents
In Figure 2 the gene constituent consists of 4 values. It
represents the hours, days, rooms, and lecturers of course
subjects. Especially for the hour, adjusted for the number of
credits from the course. Once the individuals are formed in
the population, the next is to evaluate the fitness value. The
fitness equation can be expressed as (1).
Fitness =
(1)
The more lecture schedules that hit someone, the
individual fitness value will be smaller. Lecturer time in
fitness calculation. If the gene time is equal to the time the
lecturer does not want it, then it is considered as a
scheduling collision, as well as Friday prayers. In this study,
Friday prayer time starts from 12:00 to 13:00.
The selection process is done by doing the friction based
on the highest fitness value. Individuals are in the top
rankings and have a greater chance of being selected in the
next generation. Based on the selection results, then selected
individuals will be used in the crossover. From the crossover
process, generate new individuals for the population in the
next generation. Figure 3 shows the crossover process.
Furthermore, the mutation process is done by replacing the
contents of one gene. The Genetic Algorithm process will
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RESULT AND DISCUSSION

In conducting the test, 2 exploratory forms were
performed, based on Genetic Algorithm parameter values
and Genetic Algorithm test results. In the exploration test of
Genetic Algorithm value values, firstly 2 tests were
conducted. The first test is to determine the population
number of 10, the number of generations of 10, the
probability of crossover is 0.70, and the mutation probability
of 0.40.
The first test result did not find the solution. Then
proceed with the second test. In the second, test the
population number is changed to 100. The results of the
second test get a solution which means getting the best
lecture schedule.
Based on the first and second tests, it can be deduced that
the number of populations gives effect in generating the
solution. Then the next test is continued by exploring the
part of the probability value of crossover and mutation. A
total of 10 tests in this exploration. The test results are
shown in Table 1. In the second test, a schedule solution was
obtained, but in the third test using the same parameter
values, did not get a solution.
Table 1: The results of crossover and mutation
exploration testing
Crossover
0.10
0.20
0.20
0.40
0.50
0.10
0.20
0.30
0.40
0.50

Mutation
0.10
0.20
0.20
0.40
0.50
0.10
0.20
0.30
0.40
0.50

Population
100
100
100
100
100
100
100
100
100
100

Generation
10
10
10
10
10
20
20
20
20
20

Result
NS
S
NS
S
S
S
S
S
S
S

The difference in results obtained in the second and third
tests using the same parameter values, probably caused by
the initial individuals generated randomly because the
number of generations used is 10 means only 10 times
iterations to get the solution. Then the problem is also the
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selection process. When considered the selection process
described in the previous chapter, it is clear that the lack of
methods used cause of the lack of the best individuals who
have a high fitness.
Next is to test the results of Genetic Algorithm. The test
results aim to see the results of the Genetic Algorithm in
lecture scheduling. There are 3 parts of the attention of this
result is the suitability between the credits with the time
range, the suitability between the schedule of lectures with
the Friday prayer time and the time lecturers are available.
In Figure 4, it appears that the suitability of the lecture
credit with the time range is appropriate. It can be seen that

the courses that have 3 credits get the time range of 50
minutes x 3. In Figure 5 it shows that there is no schedule
that collides with Friday prayer time. This is as expected.
Next test the lecturers time are available to teach. First is to
determine the unwilling time of the lecturer. For example,
the lecturers on behalf of Herman and Tasrif Hasanuddin are
unwilling to teach on Wednesdays at 10:00 to 13:00 and
Thursday from 08:00 to 12:00. The test results are shown in
Figure,

Fig. 4: Schedule of results of Genetic Algorithm
IV.

Fig. 5: The lecture schedule considers the Friday
prayer time

CONCLUSION

Based on the test results, the number of population and
the number of generations can have an effect on the Genetic
Algorithm in getting the best lecture schedule solution.
The results of lecture scheduling using Genetic Algorithm
can provide a lecture schedule that adjusts between the
number of credits with the time range and the fit between
the Friday prayer time with the lecture time as well as the
time lecturers available for teaching.
V.
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