
U&

AGENT BASED SOLUTION TO IDENTIFY THE 

PREDOMINANT FACTOR FOR MENTAL

DISTURBANCE

LIBRARY _
UNtVOTTY Of NORAHJWA, SRI LAN»

. RATUY’A

Vidana Gamage Mahesh Chinthaka

(139 KMX)

Thesis submitted in partial fulfillment of the requirements for the 

Degree of Master of Science in Artificial Intelligence

Department of Computational Mathematics

Siq.S \S

C_o-<-3 ^OO-+. “3University of Moratuwa

Sri Lanka
TH 310"?

January 2016
University of Moratuwa

TH3107

T H 3107



Declaration

1 declare that this dissertation does not incorporate, without acknowledgment, any 

material previously submitted for a Degree or a Diploma in any University and to the 

best of my knowledge and belief, it does not contain any material previously 

published or written by another person or myself except where due reference is made 

in the text. I also hereby give consent for my dissertation, if accepted, to be made 

available for photocopying and for interlibrary loans, and for the title and summary 

to be made available to outside organization.

4
Signature orthe Student 

Date: 03-02.,£0l6

Name of Student

Mahesh Chinthaka Vidanagama

Supervised by

Prof. Asoka S. Karunananda
Signature of the Supervisor

I of *2-[lbDate:

III



Acknowledgements

I would like to express my sincere gratitude to my supervisor Prof. Asoka 

Karunananda for guiding me throughout the project. He was a great help at all the 

aspects of this project encouraging me , motivating me , advising me and feeding me 

with his experiences and knowledge whenever I need.

I would like to thank Ms. Dilini, the head of department of computational 

mathematics and her non-academic staff for arranging the AI lab for my lab session 

and giving me the opportunity use EEG headset which belongs to AI lab.

I must also thank all the members of the lecture panel. During the period of one year 

and three months, these valuable lectures helped me to think differently.

For this research, I had to refer to many books and research papers as reference. I 

would like to thank all the authors of those publications.

Also, my batch mates helped me lot in many different ways. I would like to pay my 

gratitude for them. They made my life enjoyable during the course period. I would 

like to place my gratitude to my loving parents and my brothers as well.

Also, I would like to appreciate Mr. Dimuthu and Ms. Nadeeka from the 

academic staff for support that they provided throughout the period of the course. I 

would like to extend my gratitude to members of other departments such 

department.

non-

as exam

IV



Abstract

Literature shows that cultivation of cognitive capacities are negatively affected by 

five major mental factors, namely, Sensory desire, Anger or 111 will, Sloth torpor, 

Restlessness and Doubt. In many instances they do not appear in isolation, yet as a 

combination of one or more such factors. Sometimes a factor or more can cause to 

arise another. This complex behavior results in not being able to exactly determine 

which one of the factor is dominant. Identifying the dominant mental factor for the 

disturbance of a person had been a hard task to accomplish since it needs a proper 

mechanism and a criteria. Yet, it’s essential to treat and overcome the disturbance. 

Identifying the dominant mental factor for the disturbance is a vital lead and kind of 

a initiative to few other research areas as well. Therefore research into identification 

of the mental factor that predominantly disturbs a person in his/her studies, daily life 

and career has become a paramount research interest. A research has been carried out 

to identify the predominant mental factor for disturbance of an individual by 

capturing and analyzing Electroencephalography (EEG) brain waves. The research 

has been conducted to capture EEG wave signals and to train an Artificial Neural 

Networks for sessions where we exactly know the dominant mental factor. The 

trained ANN has integrated with a Multi Agent Systems which receives output from 

ANN for a given EEG waves from of a person in a particular session as percentage 

values of above mentioned major mental factors, and deliberate on the output 

generated by the ANN to decide on the most probable. ANN has fourteen inputs 

which aligns with the sensors of Emotiv EPOC EEG headset and has five outputs 

which gives percentage values of each mental hindrance that was available in the fed

brain wave. Multi agent system consist of five agents representing each mental 

factor. MAS enhances the result given by ANN and finally come up with the most 

dominant mental factor for the disturbance of the given brain wave based on mental 

hindrances. Accuracy of the final result thoroughly depend on data sets which has 

been used to train ANN and ontology of the agents.
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