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ABSTARCT:

The problem of time table scheduling for classes iany academic environment is a major challenge due
to the large number of students and courses that wiients have to offer and the limited number of
classrooms which is usually available for such nungy of courses. How then do we resolve the problem i
order to avoid clashes of courses and conflicts afiterest as well as reduce stress due to long houo$
lecture time and complex examination time table? Tis project work presents a very efficient method
called genetic algorithm for solving such problemsf timetabling. This project is specifically dedicagd to
the application of the algorithm in timetable schedling. It demonstrates the scope of the algorithm rad
gives a practical example of how the algorithm work. The rightful application of the algorithm will make
problems of time table scheduling a thing of the p&t. Timetable scheduling using genetic algorithm tes
configuration file as input in which all required fields of timetable are mentioned. Genetic algorithm tees
this input, process it and display most fit item wihout conflicts.

Keywords: Genetic Algorithms (GAs), Timetable Generatorné&é#s function, Mutation.

1.INTRODUCTION

1.1 Overview

This project explains an example usage ofeBerAlgorithms (GAs) for finding optimal solutiorie the
problem of Timetable scheduling. There are two ctibjes in this. First, to provide a detailed intnotlon to the
topic of Genetic Algorithms, their method and thedrriations. The second objective is to apply thenthe
problem of Automated Timetable scheduling. In hisject, configuration file is given to genetic algun as
an input and genetic algorithm resolves conflict gaderate a timetable automatically.

1.2 Brief Description

A timetable scheduling using genetic altpon which resolves all the conflicts and clashesinmetable
efficiently. Any problem " has a set of valid resulThis is said to form the solution space. Iroptimization
problem, the goal is to find results that maximizeea of criteria. A Genetic Algorithm is a methoar f
efficiently searching the solution space. Timetaalkeduling is complex optimization problem. Spobblems
where no efficient algorithm is known are ideal légggions for genetic algorithms to be used to ceaa
solution space. It is also important to realizet thach scheduling is a real world problem that inamediate
application in various forms of timetabling.

1.3 Problem Definition

The project consist of a genetic algoritapproach to a timetable scheduling problem. Thegenzany
conflicts in bad timetables which is hard to resghence using genetic algorithm it can be resokasily and
automatically generate a timetable. the configunafite is given as input which consist of all thecessary
fields required such as no. of teachers ,no. ofsthjno. of working days, class timings ,etc. Gersgorithm
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processes this input by genetic methods suchass@ver mutation ,etc. and automatically generatetable
satisfying all constraints and resolving all cmt$l.

2 SYSTEM ARCHITECTURE

CFG
Genetic —
= Resolstion
Algorithm i
Generate
Timetable

Fig 1: System Architecture

System architecture consist of a configurationifilevhich provide all the input fields required fimetable.

Genetic algorithm take this input and performs apen on it, resolve conflicts, satisfy priority and

automatically generate timetable.
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2.2 Algorithm

1.Create a population of objects (creatures) fdimation
2.Evaluate the fitness of each object //analyzing
3.While the population is not fit enough //Fitneksak
4.Delete all unfit objects //Removing unfit objects
5.While population size jmax: //size check

6.Select two best populations

7.Create new objects

8.Random mutations

9.Evaluate and place in population //breeding

3 Flow of Genetic Algorithm
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Fig 3 : Flow of Genetic Algorithn}[7
3.1 Encoding of chromosomes:

certain amount of art is involved in stileg a good decoding techniqgue when a problemeiagh
attacked. The first place one starts when implemgraicomputer program is often in choosing dataegygnd
that is where the major variation occurs iffelient approaches. In genetic algorithm, chromos@aresncoded
as a string of binary digits. A number of propesta binary encoding work to provide simpléfeetive and
elegant GAs. There are, however, many other waygpoesent a creatures genes, which can havedair

implicit advantages.
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3.2 Population Size:

The first step in a GA is to initialize antire population of chromosomes. The size of plisulation
must be chosen. Depending on the available congputchniques, flierent sizes are optimal. If the
population size chosen is too small then theretsenough exploration of the global search spdtegugh
convergence is quicker. If the population sizetslarge then time will be wasted by dealing witbrexdata
than is required and convergence times will becoomsiderably larger (Goldberg, 1989).

3.3 Evaluating a chromosome:
Random populations are almost alwageeely unfit (Davis, 1991). In order to determinieich
are fitter than others, each emeammust be evaluated. In order to evaluate awreasome knowledge must
be known about the environment in which it survivElsis environment is the partially encoded (ortipily
decoded) description of the problem (Gen and Chddgpending on the way we structure the method of
evaluating a chromosome we can either aim to généha least costly population or the most fit;sitai

question of minimizing cost or maximizing fitness.

3.4 Initializing a Population:

There are two general technidoesnitializing a population. A population of atures (all of the genetic
information about all of the creatures in the cglocan be loaded from secondary storage. This wéta
then provide a starting point for the directed etioh. More commonly the GA can start with a random
population. This is a full sized population of digas whose genetic makeup is determined by a mando

process (Davis, 1991).

3.5 Methods of Selecting for Extinction or for Breeding:

Once a full population of craatuis established, each with a measure of fitrerssf Cost) we can find an
overall fitness. If the overall fitness is not yethigh as is desired a portion of the least fit anesst in the
population can be selected for extinction. In vasiaGsAs, the method of selecting creatures for bingeid
handled in diferent ways .Holland’s original model uses a metiwb@re the healthiest are most likely to

breed (Gen and Cheng, 1997). Other methods selgdtva creatures at random for breeding.

3.6 Crossover:

Once parents have been chosmedmg itself can then take place. A new creatar@roduced by
selecting, for each gene in the chromosome, afedliem either the mother or the father. The preces
combining the genes can be performed in a numberagk. The simplest method of combination is called
single point cross-over. This can be best demamstnasing genes encoded in binary, though the psoise

translatable to almost any gene representationi¢Dd991). The process of crossover can be perfibrme
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with more than one crossover point

Two parents have already been selected:

PARENT1: 101101010101001001001001110011100110100101
PARENT2: 0101001110110101011101010010011010110@n@110
Choose a crossover point:

PARENT1: 1011010101010010 010010011100111001101a10101
PARENT2: 0101001110110101 01110101001001101011@um@m 10
Perform crossover to produce a child:

CHILD: 1011010101010010 01110101001001101011001D2D10
Which then becomes, a whole new chromosome:

CHILD: 10110101010100100111010100100110101100100001
FIGURE : An Example of Crossover with Fully Encodednes

3.7 Mutation:

After crossover is performed dedore the child is released into the wild, thisr@ chance that it will
undergo mutation. The chance of this occurringeferred to as the mutation rate. This is usualfyt keiite
small (Davis, 1991). The purpose of mutation idrect noise, and, in particular, new alleles, itie
population.

3.8 Congtraint Data

In order to test for each of thipes of hard constraint it is necessary to stafficient detail about the
timetable requirements. This means that informationmcerning all lecturers, classrooms and classes m
be maintained. The way in which each of these tigtas are implemented will now be given in detail.
lecturer is a structured data type with one field-aaailability timetable. An availability timetabis an
array which indicates (using 1s and 0s) whetherléb&urer is available or unavailable to lectureimty
each hour in the week. In this way prior commitnsenan be taken into consideration. A class is a
structured type with three fields. Each class Hastarer number and a number indicating the codelyan
of the group of related classes to which it belofgs example, core first year engineering subjettght
form one set of related classes, and would eacé tieevsame number in their related class field. Ebds
can only be listed as belonging to one set of edlatlasses. This is a simplification which ignoresrem
complex relations between classes, for exampleremtiasses are studied by more than one faculiy.séh
of all lecturers is stored as an array. Similatigre are arrays of classes and of classrooms. &ablese

elements is identified uniquely by its positionhe trelevant array.
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3.9 Repair Strategy

A repair strategy is used which ensures thatlalises appear exactly once. For robustness, thisnis in

two stages. Firstly, any classes which appear rtiae once are (hon deterministically) altered stz
they appear only once. Secondly, any classes wiidhnot appear at all are booked to a spare space
(regardless of room size, etc) If this repair sygtis applied to an empty timetable the resudt isnetable
with each class booked to a random time and plasesuch, the repair strategy is also used forahéi
random population. The use of the repair strategyees that each class is booked exactly once.&;déme
number of hard constraints which must be consideteeh timetables are being evaluated is furthenaed.

It has so far been shown that the hard constraiatssrooms must not be double booked and everg clas

must be scheduled exactly once have been satigfiadrbgenetic means.

4 Conclusion:
Genetic algorithm resolves the timetableesiiing éficiently. It resolve conflicts and automatically
generate timetable. Genetic algorithm gaveptimal solution to problems. We can implemert time

table scheduling using genetic algorithmligpgion in our college also.
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