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� Undergrad. → Courses → Linear & Predictable

� Graduate Work→ Thesis → Irregular & Random

� Motivation for gradate school?

- Prestige, Distinction, Stature- Prestige, Distinction, Stature

- Carrier Advancement, $$$

� Challenges will Occur

- Shock

- Surprise!
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� “research” → Novel contribution to knowledge!
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“uncovering of an original, 
practical and efficient: 

principle, model, or 
gadget”
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What is Research? …What is Research? …

� Physicist “Enrico Fermi”

� 1901 – 1954

� Time Magazine:

top 20 Scientist of the centurytop 20 Scientist of the century

� “there are two possible

outcomes: if the result confirms

the hypothesis, then you’ve made a 

measurement. If the result is contrary to the 

hypothesis, then you’ve made a discovery”
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� Thus, Engineering Research is either:

- We Can Improve a known idea

OR

- We have a new idea all together
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Prerequisites for ResearchPrerequisites for Research

� Technical background needed → undergrad.

� Strong “Mathematical” background

� For PHY Telecom, the minimum:

� If research direction is known a priori:

courses = function(research)
� Otherwise, generic courses are recommended!
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� How to start this “big-picture” method?

� Find a:    - Classification

- Categorization

- Dichotomy- Dichotomy

- Taxonomy

� In Telecom: 

- OSI Model

- Standards

- Channels, …
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� Why was our model based on “Standards” or 
“Systems” [e.g. Wi-Fi, WiMAX, UWB]?

- To ensure practicality- To ensure practicality

- Provides answers to current needs

- Benefits are more obvious

- More tangible 

� Though, this need not be the case!!
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� Prof. Robert Gallager

� PhD Thesis in 1963:

“Low Density Parity Check”

(LDPC) Codes(LDPC) Codes
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� Gallager’s code was

forgotten!

� 1996 rediscovered by:

Prof. David MacKayProf. David MacKay

� Took over 30yrs !!!
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Getting a Research Idea …Getting a Research Idea …

� Benefits of the “funnel” approach:

- Keeps grad. students grounded.

- Promotes real-life design applications- Promotes real-life design applications

- Keeps focus on a narrow-subject

- Connects the sub-fields together

- Research extensions becomes more evident 

- Bridges the gap during collaborations
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� Other Methods?

- Monitor new publications.

- Check what others read: Top-100, Top-10- Check what others read: Top-100, Top-10
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How to Search?How to Search?

� Claude Shannon

� Father of:

“Information Theory”

� 1948:� 1948:

� “A Mathematical Theory

of Communication ”

� Over 50 years of

Digital Communications!!
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How to Search? …How to Search? …

� Challenging to get up to speed on milestones.

� Body of knowledge has increased a lot!

� But we have “Search Engines”:
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� Good Tools:
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A Metric for ResearchA Metric for Research

� Most common metric of worthiness:

“What peers think of the proposed work?”

“accept” OR “correct”  OR “reject”
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� How to communicate genuine research?
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A Metric for Research …A Metric for Research …

� How to communicate genuine research?

-Conference Proceeding, Journals, Magazines

- Seminars, Panel Discussions

� Choose an “important” research problem.� Choose an “important” research problem.

� It should be relevant for the next 10 to 20 yrs

� Or BEYOND!!

� Force others to “cite” the works for “longtime”

� This is one possible measure for worthiness!

� Any other measures???
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A Metric for Research …A Metric for Research …

� Acceptance Rate (AR)  →  “Conferences”

.   

.   

No of Papers Accepted
AR

No of Papers Submitted
=

100 CDEN/C2E2 2009  – M. Abdulla & Y. R. Shayan  – Jul. 27-29, 2009



A Metric for Research …A Metric for Research …

� Acceptance Rate (AR)  →  “Conferences”

.   

.   

No of Papers Accepted
AR

No of Papers Submitted
=

� Impact Factor (IF)  →  “Journals”
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.      

.   

No of Times a Paper is Cited
IF

No of Papers Published
=



A Metric for Research …A Metric for Research …

Journals and Magazines – 2006/2007

Names IF

1.789  |  1.831

1.816  |  1.799
IEEE Journal on Selected Areas in 

Communications

IEEE/ACM Transactions on 

Networking

Conference Proceedings

Names AR

ICC

InfoCom

MSWiM

~ 35 %

~ 20 %

20 ~ 25 %

102 CDEN/C2E2 2009  – M. Abdulla & Y. R. Shayan  – Jul. 27-29, 2009

1.208  |  1.302

1.678  |  1.704

2.211  |  1.609

1.184  |  1.234

0.684  |  0.869

1.816  |  1.799

IEEE Transactions on 

Communications

IEEE Transactions on Wireless 

Communications

IEEE Transactions on

Network and Service Management

IEEE Communications Letters

IEEE Communications Magazine

Communications

MobiWac

ICC

GLOBECOM

CAMAD

CCNC

~ 35 %

~ 35 %

35 ~ 40 %

~ 35 %

~ 35 %

PIMRC

VTC

WCNC

~ 43 %

~ 45 %

~ 45 %



A Metric for Research …A Metric for Research …

� “AR” and “IR”  → Not Excellent Measures!
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A Metric for Research …A Metric for Research …

� “AR” and “IR”  → Not Excellent Measures!

� Why?
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A Metric for Research …A Metric for Research …

� “AR” and “IR”  → Not Excellent Measures!

� Why?

- It oversimplifies the matter

i.e. black or white, no gray area!!i.e. black or white, no gray area!!
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A Metric for Research …A Metric for Research …

� “AR” and “IR”  → Not Excellent Measures!

� Why?

- It oversimplifies the matter

i.e. black or white, no gray area!!i.e. black or white, no gray area!!

- Contains flaws
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A Metric for Research …A Metric for Research …

� “AR” and “IR”  → Not Excellent Measures!

� Why?

- It oversimplifies the matter

i.e. black or white, no gray area!!i.e. black or white, no gray area!!

- Contains flaws

- Misuses
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A Metric for Research …A Metric for Research …

� “AR” and “IR”  → Not Excellent Measures!

� Why?

- It oversimplifies the matter

i.e. black or white, no gray area!!i.e. black or white, no gray area!!

- Contains flaws

- Misuses

- Biases
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A Metric for Research …A Metric for Research …

� “AR” and “IR”  → Not Excellent Measures!

� Why?

- It oversimplifies the matter

i.e. black or white, no gray area!!i.e. black or white, no gray area!!

- Contains flaws

- Misuses

- Biases
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A Metric for Research …A Metric for Research …

� ISPR – International Symposium on Peer 
Reviewing
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A Metric for Research …A Metric for Research …

� ISPR – International Symposium on Peer 
Reviewing

� Their Objective:

“apply peer review to current peer reviewing “apply peer review to current peer reviewing 
methodologies”
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ContentsContents

� Introduction

� What is Research? 

� Prerequisites for Research� Prerequisites for Research

� Getting a Research Idea

� How to Search?

� A Metric for Research

� Conclusion
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ConclusionConclusion

� Can Research be Taught?
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ConclusionConclusion

� Can Research be Taught?

� YES
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ConclusionConclusion

� Can Research be Taught?

� YES

� There are important aspect to research that 
could be acquired.
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� There are important aspect to research that 
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could be acquired.

� These aspects should “facilitate or catalyze
original contributions.



ConclusionConclusion

� Can Research be Taught?

� YES

� There are important aspect to research that 
could be acquired.
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could be acquired.

� These aspects should “facilitate or catalyze
original contributions”

� We showed how it can be done:

- Coherently

- Systematically

- And demonstrated a possible framework



ContentsContents

� Introduction

� What is Research? 

� Prerequisites for Research� Prerequisites for Research

� Getting a Research Idea

� How to Search?

� A Metric for Research

� Conclusion
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Any Questions!Any Questions!

“Sometimes questions are more important than 

answers.”                       
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– Nancy Willard, Ph.D.

THANK YOU!! ☺


