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Disclaimer

• Many of the examples come from my own experiences,  
hence, they are probably limited

• The presentation may be skewed toward my research  
background in Image Processing and Intelligent Systems.

• Many of the slides/pictures are taken from the internet.I  
am not claiming the slides/pictures copyright.
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My Research Background

• B. Eng – USM; PhD – USM

• Image Processing & IntelligentSystems

• Focusing on Intelligent Disease  
Diagnostic Systems – cervical cancer,  
breast cancer, malaria, chromosome,  
sperm etc.
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My Research Background
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My Research Background

SUPERVISION THESIS EXAMINER

Graduated PhD PhD Thesis

Main Supervisor

Co Supervisor

20

5

External

Internal

23

38

Graduated MSc MSc Thesis

Main Supervisor

Co Supervisor

22

2

External

Internal

18

18
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PhD vs MSc (Research) vs MSc (Mixed)

Nature (scope) of study in general
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PhD MSc (Research) MSc (Mixed)

Fundamental research Fundamental or

applied  research

Applied research

Contribution to new

knowledge

Contribution to

new  knowledge 

or new  

application

Contribution to new

application

Very strong technical  

knowledge – focus in  

depth specific niche

area

Strong technical  

knowledge in focus

area

Medium to strong

technical  knowledge in 

focus area
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PhD vs MSc (Research) vs MSc (Mixed)

Literature Review
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PhD MSc

(Research)

MSc (Mixed)

Reporting other works Must have Must have Must have

Critically commenting other

works

Must have Must have Nice to Have

Able to highlight research

gaps

Must have

– at least 2

clear  

research gaps

Must have

– at least 1

clear  

research gap

Must have

– at least 1  

research

gap

Ideal number of references >150 > 100 > 30
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PhD vs MSc (Research) vs MSc (Mixed)

Research Gaps & Objectives
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PhD MSc

(Research)

MSc (Mixed)

Designed from real world

issues

Must have Must have Must have

Designed from current 

state-of- the-art methods

Must have Must have Nice to Have

Number of research gaps 2 – 3 1 – 2 At least 1

Number of research

objectives

2 – 3 1 – 2 At least 1
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PhD vs MSc (Research) vs MSc (Mixed)

Contributions - Methodology
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Types of Contribution PhD MSc (Research) MSc (Mixed)

New techniques / methods Very High Very High Very High

Modified techniques / methods High Very High Very High

New concepts / pipeline High Very High Very High

Modified concepts / pipeline High / Medium High High

‘Hybrid’ techniques / methods Medium High High

‘Integrated’ techniques / methods Low Medium High

Same techniques / methods with  

different applications

Very Low Low Medium
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PhD vs MSc (Research) vs MSc (Mixed)

Analyses - Results
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Item PhD MSc (Research) MSc (Mixed)

Comparison with current state-of-

the-art methods

Must have Must have Nice to Have

Comparison with conventional

methods

Must have Must have Must have

Number of benchmark / standard  

datasets

Must have –

ideally at least 4

Must have –

ideally at least 3

Must have –

at least 1

Real case studies Must have Nice to Have Nice to Have

Qualitative and quantitative  

analyses

Must have Must have Must have
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Thesis Content - Main Sections

 Title

 Abstract

 Chapter 1: Introduction

 Chapter 2: Literature

Review

 Chapter 3: Methodology
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 Chapter 4: Results
and  Discussion

 Chapter 5:

Conclusion

 List of References

Conventionally, the important sections in a

thesis
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Title

Short / simple /  
concise and solid

Give the impression as
to the level of

work / intensivenessof  
work

Use catchy / bombastic  
words to attract  

attention to find out  
more about the thesis

Signify the type of  
research that has been  

performed: i.e. lab  
based, product based,  

fundamental etc.

Signify the niche area  
of the study: main  

keywords

Must reflect the work
done
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Title

Which one is the best title?

1. Signal integrity analysis of high-speed interconnects via a deep machine
learning
artificial intelligence algorithm

2. Theoretical formulation for signal integrity analysis of high-speed 
interconnects via a  deep machine learning artificial intelligence algorithm

3. Theoretical formulation for signal integrity analysis of high-speed 
interconnects via a  deep machine learning

Title #3
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Title

Is it a good title?

Deep learning skin lesion detection method of dermoscopic images
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Criteria Status Suggestion?

Short / simple / concise and solid YES OK

Give the impression as to the level of work NO
Modification of existing idea /

introduction of new idea

Use catchy / bombastic words ACCEPTABL

E

OK

Signify the type of research NO Development / formulation etc.

Signify the niche area ACCEPTABLE OK

Reflect the work ACCEPTABLE OK
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Title

Is it a good thesis title?
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Abstract

Abstract
(one paragraph)

• Introduction and/or motivation (1-2sentences)

• Problem statement(s) (1-3sentences)

• Objective(s) (1-3 sentences)

• Methodology (2-4 sentences)

• Important / main results (2-4sentences)

• Main discussion (2-4sentences)

• Conclusion (1 sentence)

• Significance of the research (1 sentence)
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Abstract

Introduction / motivation
(1 – 2 sentences)

• Introduce reader to the topic of research

• Highlight main state-of-the-art works that motivate your study

Problem statement(s) / research gap(s)
(1 – 3 sentences)

• State the common problem(s) of those state-of-the-art works

• Research gap(s) must be specific, clear and solid
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Abstract

Objective(s)
(1 – 3 sentences)

• Related to research gaps

• Must be specific, clear and solid

• Measurable and achievable

Methodology
(2 – 4 sentences)

• Highlight the new or modified concepts/ideas/approaches/methods etc

• Specify theoretically how the proposed work could overcome the research  

gap(s) and achieve the objective(s)
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Abstract

Main results
(2 – 4 sentences)

• Highlight the main results that answer all objectives and cover the thesis

title

• Highlight both qualitative and quantitative results

Main discussion
(2 – 4 sentences)

• Highlight the main discussion for every result to prove and support the

proposed ideas/approaches/methods etc

• Highlight advantages and limitations (if possible)
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Abstract

Conclusion
(1 sentence)

• Conclude the whole research

• Does the proposed work overcome the research gaps and achieve the

research objectives?

Significance of the research
(1 sentence)

• State the potential of the proposed work in terms of opportunities for

future research and/or its potential applications to real world
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Abstract – example
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Introduction

Research gaps

Research objectives
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Abstract – example

Methodology
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Abstract – example

Main results &

discussion
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Abstract – example

Conclusion

Significance of the  

study
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Chapter 1: Introduction

1. Introduce reader about the whole thesis

2. Information to be included
 Research background

 Problem statements / research gaps

 Objectives

 Research scope

 Thesis outline

3. The information should be brief but cover the all 
aspects of  your thesis.
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Chapter 1: Introduction

Research Background

• Introduce the research area

• Highlight the importance of the area

• Then, focus on limitations of that area in term of real world  

scenario
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Chapter 1: Introduction

Introduce the research area

Highlight the importance of the area
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Chapter 1: Introduction

Limitation of the research area in term of real world scenario
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Chapter 1: Introduction

Problem Statements
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• Highlight the state-of-the-art works that proposed to overcome the real  

world cases

• Then, highlight the research gaps of those works

• Ensure that the research gaps are the ones to be answered at the end of

your research

• Ensure the research gaps are specific and clearly explained

• Must include appropriate references to support your research gaps
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Chapter 1: Introduction

Problem Statement #1
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Chapter 1: Introduction

Problem Statement #2
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Chapter 1: Introduction

Problem Statement #3
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Chapter 1: Introduction

Summary of problem statements
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Chapter 1: Introduction

Research Objectives

• Short, clear and straightforward

• Reflect the research gaps
 Specific objective should be proposed for each  

research gap

• Objectives must be realistic, measurable and  

achievable
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Chapter 1: Introduction

Research Gap #1
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Research Objective #1
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Chapter 1: Introduction

Research Gap #2

Research Objective #2
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Chapter 1: Introduction

Research Gap #3

Research Objective #3
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Chapter 1: Introduction

Research Gap #4 – Real case scenario
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Research Objective #4
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Chapter 1: Introduction

Research Scope

• State the boundary/scope of your research in  

terms of:
 Research type [application, fundamental or both]

 Research area [specify the niche area to be focused]

 Data samples [type (simulation, benchmark, real case  

studies), number etc.]

 Research platform [hardware, software, type of  

programming language etc.]

 Research level [simulation level, lab scale, real case  

studies etc.]
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Chapter 1: Introduction

Thesis Outline

• Briefly explain the content of each chapter of  

your thesis

• As a guidance to the reader
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