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Automated Allocation of Resources for
Examination System using Genetic Algorithm

Loganathan R, Smitha Kurian

Abstract: The quality of education is to a major extent
assessed through examination and therefore examination is an
inseparable and integral part of education. Even though we have
seen alot of technological advancements, the examination process
is till carried out the traditional way with most of the process
performed manually. As a result of which the current system at
times are prone to errors and are time consuming. Various
techniques have been proposed to automate the time table
generation, automatic paper setting and evaluation. One of the
tasksthat has not got much attention is the assignment of work on
a per day basis to invigilators and their assignment to rooms for
invigilation. So we propose a system that integrates task like
invigilator allotment, room allotment student allotment and time
table generation in an efficient way.

Keywords. Resource allocation, Invigilator allocation,
Application of Genetic algorithm, automation

I. INTRODUCTION

One of the components of the education system is the
examination. The education system is incomplete without
assessment which measures the outcome of the education.
The ingtitutions running various programs have various
courses and each student has to be evaluated for al the
courses undertaken. The evaluation processis periodical and
so should be repeated during the tenure of the course.

The examination process will start with the generation of
time table which fixes the day and slot of conducting the
exams. In parallel a process should be in place which sets
guestion papers for effective evaluation of various courses.
In most of the universities the question paper setting and the
score maintenance is centrally managed by the universities.
The burdens on the individual independent institutions are
the alocation of two main resourcesthat is allocation of class
room for the students and allocation of invigilators for each
class room.

Once the students are allotted to the rooms, the number of
rooms required for the exams can be known. The exam to be
conducted in a room is also decided by the students and the
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course that is taken up by the student. So the allocation of
students to room is a challenging task should be efficiently
done considering various constraints.

Once the students are allotted then the next challenging task
isthe alocation of invigilators to each room. It is a resource
alocation problem under constraints which is also a
combinatorial problem.

We propose to build a web based system that is securely
accessible by the students, head of the ingtitutions and
faculties who are the invigilators of the exam. Based on the
type of users the system has to make sure that the data access
iscontrolled and only the relevant information is available by
each user.

If abruteforce techniqueisfollowed to solve the problem the
solution is static, does not take care of the constraints, time
consuming and wastes a lot of resources

The main objective is to enable the institutions to conduct
examinations efficiently by decreasing the resource
allocation time and by making the resources optimally.

The paper is organized with section 2 describing the
Literature survey, section 3 describes the proposed system
section 4 describes the implementation and result and section
5 concludes the paper specifying the future scope.

II. LITERATURE SURVEY

The system includes management of the users, automatic
guestion paper generation, assigning scores to test paper sand
also takes care of giving feedback to students[1].

Room allocation during examination can be automated using
genetic agorithm. This system also managed questions and
conduction of test online [3].

The authors have Proposed amethod for scheduling the exam
time table using genetic algorithm [4].The authors here have
realized the user login, security authentication, question bank
management, test paper management, online examination,
announcement, sourcing, check results etc.[5].

This paper also describes the automatic generation of test
paper algorithm, and discusses the security of the system6].
The authors have proposed an asynchronous e-learning
system which automates the process of question paper
setting, live monitoring of test and documentation of result
[7]. A tabu based search approach is proposed for efficient
and scheduling of r resources in a radiological examination
process. Here the system could improve the patient
throughput and efficiently utilize the radiological resources
[8]. Here the various tasks of examination system that are
manually performed such as time table generation, searing
allotment, invigilator allotment are automated. But during
invigilator alotment the moderator selects the dates and
rooms the faculties are allotted [9].
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The authors have propose to automate the exam cell activity
where the studentswill not have to queue up to fill the various
forms and follow the proceduresto gain access to hall tickets
and various exam notices[10].

Existing systems have employed various techniques to
propose system that automates the process of time table
generation, question paper setting and score management. An
efficient approach is also proposed using genetic algorithm
and graph coloring to allocate exams to rooms and studentsto
rooms. Allocation of invigilators to rooms is a process that
has not received much attention. Optimal allocations of
invigilators are highly constrained and time consuming. We
propose a technique in the next section for the invigilator
allocation.

1. PROPOSED SYSTEM

For large universities conducting courses at variouslevelsthe
examinations are scheduled for a period of 15 to 30 days. On
every day the exam is scheduled, after the students and exams
are dlotted to rooms, every room has to be assigned with at
least one invigilator this process has to be repeated for every
day the exam is conducted.

A.Problem statement: We propose a system that integrates
user management, room allotment to students and invigilator
allotment in a dynamic and efficient way considering the
various congtraints. It aso differentiates the users with
permission to view and edit.

The system specifies three types of users they are student,
faculty who are invigilators and the admin who is the
controller of exams.

The administrator is the head of the ingtitution and is
responsible  for user management, Resource
(Room/Invigilators) allocation and Time table generation.
The students are only allowed to view the room allotment on
the day of the exam and can also view the time table.
Faculties only have permissions to view the list of days on
which they have to perform invigilation. The specific room
for invigilation is alotted only on the day of the exam
dynamically. The system overview is specified in Figure 1.

User
Management

Examination
Management
system

Room
Allotment

Invigilator
allotment

Figure 1. System Overview

B. Student room allotment constraints

1. Student should be allocated to rooms dynamically.

2. Student will be aware of the room allotment only on
the days of the exam.

3. Number of students alotted to room should be less
than or equal to the capacity of the class room.

4. If adesk has a seating capacity >2 then the student
alotted should belong to at least two different
courses and the number of students allotted to room
should be less than or equal to twice the capacity of
the class room.
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C. Invigilator allotment Constraints

1. Faculty will invigilate the exam of the course that the
faculty has not handled.

2. Each faculty should be allocated with the same
number of invigilation duties

3. Efficiently allocate resources so that each faculty will
be assigned with minimum number of duties.

4. There should be back up invigilators to take care of
absenteeism

5. Invigilator allotment should be dynamic.

a. Faculties should be aware of the day of
invigilation well in advance.

b. Facultieswill be aware of theroom allotted
for invigilation only on the day of the
exams.

c. Each room alotment should be dynamic
(changes every day and is unpredictable).

d. Faculties will not be assigned duties on
consecutive sessions.

D. Timetable generation
If the date and time of the exam is selected courses will be
selected from the database and time table will be
automatically generated. A sample layout is represented in
Table 1.Where the Program (P), Semester(S) and course(C)
isindicated. The number of days (nod) for which the examis
scheduled depends on the number of courses in the program
Table1: Layout of timetable

Dates Session-1 Session-2

Day-1 P1-S1-cl P1- S5-C1
P2-S1-cl P2- S5-C1
P6-S1-C1 P6- S5-C1

Day-2

Day-3

Day-nod P6- S4-C6 P6- S8-C6
P2- S4-C6 P2- S8-C6
P6- S4-C6 | P6- S8-C6

The main constraint her isthat if a student is allowed to take
the exam for more than one course then those exams should
not be scheduled on the same day. As an assumption a student
of higher semester is alowed to take up the exam for the
courses of current academic year (CAY) and (CAY-1) if they
have a backlog course which the student could not qualify in
the previous attempts.

E. Room allotment for internal exams

Assumptions:

Every day in each session exams are conducted for one
course of each program. Each seat has capacity 1.

Therefore Number of students (n) allotted to room should be
lessthan or equal to the capacity(C) of the classroom. All the
class rooms have the same capacity. Each student (stud_id) ,
department(dept_id) and room(room_id) isidentified with a
unique identifier. Total number of rooms(r) available is
known. Total number of students attempting a courseis also
known
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Algorithm for room Allocation

Repeat

P1= random(1..6)
Until(p1not previously selected)
n=random(1..r) //if room not full
assign students from p1
if students remain

n=(n+1)%r // select next room
else

repeat process with next two programs

F. Invigilator allotment
Once the students are dlotted to rooms, number of rooms
required per day (NR) and the number of invigilator (NI)
requirement per day is also known. We assume that the total
number of faculty (N) in the ingtitute is also known. With
these data we will be able compute the total number of
invigilators (TNI) required for the exam and the number of
invigilation duty (NID) to be assigned to each invigilator can
be computed.
TNI=EP NT + 2*nod

Two times nod takes care of absenteeism.

TNI
NI D—?

Now the challenge is to assign the days on which the
invigilators have to carry out the invigilation duty. Now the
resource allocation (invigilator) has to be done that it should
not exceed NID value for each invigilator. Each day should
have the required NI and aso satisfies the invigilator
constraints 2 to 5.

The genetic algorithm is applied to find an optima
invigilation duty allotment. Genetic algorithm is based on the
biologica mechanism of natura selection where in a
competing environment the fittest individual survive. The
solution is assumed to be an individual member and can be
represented as a set of parameters called genes. A fithess
value is used to select the best individual [11].The pseudo
code of the genetic algorithm is given in fig below.

START
Generate the initial population
Compute fitness
REPEAT
Selection
Crossover
Mutation
Compute fitness
UNTIL population has converged
STOP
Figure 2 Pseudo code of Genetic algorithm[12]

The agorithm for the invigilator duty alotment which is
based on genetic agorithm is given below. Here a two
dimensional array of N X nod is considered as an individual
member

Algorithm for Invigilator duty allotment
Compute optimal fitness value (OFV)
Generate individual (1- slot allotted, 0- slot not
allotted) .
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N nod
Z Z random (0, 1)
i=1j=1
Generate population with size=50.
Repeat
Begin

Compute individual fitness

Select fittest f satisfying constraints (2 to 5)

If f==0OFV

Exit loop print solution

Else
Evolve population by crossover and
Mutation

End

V. IMPLEMENTATIONANDRESULTS

A Java based application is built to implement the proposed
system. For the implementation purpose we have considered
the case study of undergraduate program that requires four
years to complete. Each year consist of two semesters. The
institute has 6 programs and each program consist of 6
courses every semester. During every semester three internal
tests are conducted at the institute level and one exam
conducted at the university level. All the modules in the
proposed system is implemented and integrated into a
desktop application

A. User management

MySQL database was used to maintain the database which
stores the information of the faculty, students, room,
departments, and courses. A user friendly web based GUI
was also developed. Different types of login were created
with different access permissions.

B. Results

After 250 generations the algorithm produced a near optimal
alocation. Every row of thefittest individual will indicate the
days on which each individual invigilator is assigned
invigilation. Every column indicates the list of invigilators
for aparticular day.

On every day of the exam every invigilator who has duty on a
particular day israndomly assigned to one of the exam rooms
provided it satisfies the invigilator constraint 1.

Thetable 2 a sample of the invigilator allocation

Table 2. Invigilator allocation

Room No. Invigilator Name Session
A101 ABC 1
A102 XYZ 1
A103 POR 1

V. CONCLUSION

The paper proposes a technique to automate the process of
the conduction of exam. The two important resources that
need to be allocated during the exams were the rooms where
the exams are conducted for the students and invigilators for
each room where the examination is being conducted.

Published By:
Blue Eyes Intelligence Engineering
& Sciences Publication

A
o
Ie"’lno . |B\-‘°"
WWW.IJEAT.ORG,


http://www.ijeat.org/

Automated Allocation of Resour cesfor Examination System using Genetic Algorithm

These allocations were made considering the various
constraints involved. The paper proposed a technique of
random allocation to obtain a dynamic room allotment. It
employs the genetic agorithm to obtain an efficient
invigilator allotment. The genetic algorithm that was based
on natural selection provided a near optimal solution for the
resource alocation. The paper can be further enhanced to
model it as a mobile app which includes notification for
students and invigilators during exam.
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