
How to write a 
research/technical 
report/paper – my thoughts

PRADEEP K ATREY



Disclaimer
In this presentation, I have put forward my 
thoughts on how to write a technical/research 
report/paper (especially in Application-oriented 
Computer Science field)

Everybody have their writing style, and my 
thoughts may not be considered as any strict rules 
or guidelines



Proposition
The guidelines provided in this presentation 
can be used to write the capstone project 
report in this course.



Writing is easy. All you do is stare at a blank sheet 
of paper until drops of blood form on your 
forehead. --- Gene Fowler

Aaahhhhh….



What is a technical/research 
report/paper?

Technical/research 
report/paper means 
hours spent in the 
library/online, more hours 
toiling with notes and 
drafts, and the headache 
of dealing with the 
mysterious rules of 
documentation.

Source: yesmeeting.org

http://yesmeeting.org/abstract-submission-rules/


What is a technical/research 
report/paper?

A formal written 
argument in which all 
evidence is systematically
documented.

Source: yesmeeting.org

Source: www.grossmont.edu

http://yesmeeting.org/abstract-submission-rules/
http://www.google.ca/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&docid=ywSk6SzxOA96EM&tbnid=SFaC6FVP8oxsfM:&ved=0CAQQjB0&url=http://www.grossmont.edu/bertdill/research/reshtml/sld005.htm&ei=1TqBUbzHKe-r2AWuzYC4Dw&bvm=bv.45921128,d.b2I&psig=AFQjCNGtAFDWI237mQQTndCJl3YUTKcxQg&ust=1367510082583278


What is a technical/research 
report/paper?

A formal written 
argument in which all 
evidence is systematically 
documented.

Source: yesmeeting.org

Source: www.grossmont.edu

http://yesmeeting.org/abstract-submission-rules/
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What is a technical/research 
report/paper?
There are many other definitions:

◦ (also called scholarly paper), is a document which 
contains original research results or reviews existing 
results

◦ is a document that describes the research contribution 
made in the field



Types of research 
Incremental type
◦ The problem exists already, there are multiple solutions that attempt 

to solve this problem. Yet another solution is proposed that is better 
than existing solutions in some sense.

Novel idea based
◦ Come up with a new problem that nobody has ever thought. And, 

any solution you propose is a novel solution. You become the pioneer 
to work on this problem. 



Types of research
Incremental type of research
◦ The problem is well known
◦ “An improved solution” is provided
◦ E.g. our new face recognition algorithm performs better than 

the existing ones.

Novel idea based research
◦ Problem itself is new – nobody has ever thought of this 

problem – we are the first to work on the problem
◦ “a solution” is proposed
◦ Other researchers will follow us and do incremental research

Which is harder?



Structure of a technical/research 
report/paper

Title, authors’ names and affiliation

Abstract                                                (≈ 150 words)

Introduction                                          (≈ 15%)

Related work                                        (≈ 10%)

Proposed work                                     (≈ 30%)

Experiments, results and analysis       (≈ 30%)

Conclusions and future work               (≈ 150 words)

Acknowledgements (1-2 lines, optional)

References                                          (≈ 5%)



Writing sequence ?

Title, authors’ names and affiliation

Abstract

Introduction

Related work

Proposed work

Experiments, results and analysis

Conclusions and future work

Acknowledgements

References

This could be one of the many ways



Writing sequence ?
Choice 1

Introduction                                          

Proposed work

Experiments, results and analysis

Related work

Conclusions and future work               

Abstract                                                

Title, authors’ names and affiliation

Acknowledgements

References:
all along



Writing sequence ?
Choice 2

Proposed work

Experiments, results and analysis

Introduction

Related work

Conclusions and future work               

Abstract                                                

Title, authors’ names and affiliation

Acknowledgements

References:
all along



Writing sequence ?

Title, authors’ names and affiliation

Abstract

Introduction

Related work

Proposed work

Experiments, results and analysis

Conclusions and future work

Acknowledgements

References

This could be one of the many ways



Writing Introduction
Try to answer the following questions:
◦ What problem are we trying to solve?
◦ Why is this an important problem?
◦ How is this a challenging problem?

(could be in 1-2 paragraphs)

Can use phrases like:
◦ “This problem is important because…” or “hence, there is 

a need for…”
◦ “The main challenge here is to…” or “it is challenging 

to…” or “… is challenging due to…”



Writing Introduction
Try to answer the following questions:

What problem are we trying to solve?   Why is this an important problem?   How is this a challenging problem?

Source: M. Saini, P. K. Atrey, S. Mehrotra, and M S. Kankanhalli. W3-Privacy: Understanding what, when, and where inference channels in multi-camera surveillance video. 
Springer Int. J. Multimedia Tools and Applications, 68(1):135-158 (2014).

http://link.springer.com/article/10.1007/s11042-012-1207-9


Writing Introduction
Try to answer the following questions:
◦ What are existing solutions?
◦ Why they are not sufficient? – what aspect they solve, and what 

not? What are their weaknesses?
(could be in 1-2 paragraphs)

◦ Try to keep this part short and to-the-point

Can use phrases like:
◦ See the next slide.



Writing Introduction
Try to answer the following questions:

◦ What are existing solutions?
◦ Why they are not sufficient? – what aspect they solve, and what not? What are their 

weaknesses?
(could be in 1-2 paragraphs)

◦ Try to keep this part short and to-the-point

Can use phrases like:
◦ “In the past decade, there have been many efforts to…”
◦ “To resolve the above mentioned problem, researchers have proposed…”
◦ “A naïve solution to address this problem could be…. However, this solution 

has the following limitation(s):” 
◦ “While existing solutions have the advantage of …, but they suffer from the 

following weaknesses:...”
◦ “This motivates us to devise a method for…”



Writing Introduction
Try to answer the following questions:

What are existing solutions? 

Source: M. Saini, P. K. Atrey, S. Mehrotra, and M S. Kankanhalli. W3-Privacy: Understanding what, when, and where inference channels in multi-camera surveillance video. 
Springer Int. J. Multimedia Tools and Applications, 68(1):135-158 (2014).

http://link.springer.com/article/10.1007/s11042-012-1207-9


Writing Introduction
Try to answer the following questions:

What are existing solutions? Why they are not sufficient? – what aspect they solve, and what not? What are their 
weaknesses?  

Source: A. Lathey and P. K. Atrey. Image enhancement in encrypted domain over cloud. ACM Transactions on Multimedia Computing, Communications and Applications, 
Vol. 11, No. 3, Article 38 (2015).



Writing Introduction
Try to answer the following questions:
◦ What is our core idea and solution?
◦ How is this idea/solution “different” / “novel” and “better” 

compared to existing solutions?
(could be in 1-2 paragraphs)

Can use phrases like:
◦ “To overcome the abovementioned problems, we propose …” 
◦ “The core idea behind our method is...”
◦ “The novelty of the proposed method lies in …”
◦ “The proposed method is different from [] and [] in the 

following two aspects: 1) …, and 2) ….”



Writing Introduction
Try to answer the following questions:

What is our core idea and solution? How is this idea/solution “different” / “novel” and “better”?

Source: A. Lathey and P. K. Atrey. Image enhancement in encrypted domain over cloud. ACM Transactions on Multimedia Computing, Communications and Applications, 
Vol. 11, No. 3, Article 38 (2015).



Writing Introduction
Try to answer the following questions:

What is our core idea and solution? How is this idea/solution “different” / “novel” and “better” compared to existing 
solutions?

Source: A. Lathey and P. K. Atrey. Image enhancement in encrypted domain over cloud. ACM Transactions on Multimedia Computing, Communications and Applications, 
Vol. 11, No. 3, Article 38 (2015).



Writing Introduction
Try to answer the following questions:
◦ Briefly summarize the main contributions of our work.

(could be in 1 paragraph or a few bullets)

Can use phrases like:
◦ “Our main/key contributions in this paper are: 1) …, and 

2) …” 
◦ “To the best of our knowledge, this is the first paper 

which presents…”
◦ “To the best of our knowledge, we are the first to 

propose…”



Writing Introduction
Try to answer the following questions:

Briefly summarize the main contributions of our work.

Source: P. K. Atrey, B. Trehan and M. K. Saini. Watch Me from Distance (WMD): A privacy-preserving long-distance video surveillance system. ACM Transactions on 
Multimedia Computing Communications and Applications, Vol. 15, No. 2, Article No. 37 (2019).

Source: S. Bhardwaj, P. K. Atrey, M. K. Saini and A. El Saddik. Personality assessment using multiple online social networks. Springer Int. J. Multimedia Tools and 
Applications, 75(21):13237-13269 (2016).



Writing Introduction
End the Introduction section with a paragraph describing the organization 
of the paper/report.

Can use phrases like:
◦ “The rest of this paper/report is organized as follows:  Section 2 

describes …. In Section 3, we present our method…”

Source: A. Lathey and P. K. Atrey. Image enhancement in encrypted domain over cloud. ACM Transactions on Multimedia Computing, Communications and Applications, 
Vol. 11, No. 3, Article 38 (2015).



Writing sequence ?

Title, authors’ names and affiliation

Abstract

Introduction

Related work

Proposed work

Experiments, results and analysis

Conclusions and future work

Acknowledgements

References

This could be one of the many ways



Writing Related Work
Discuss related work and explain the novelty and distinctiveness of the 
proposed work against existing work (explicitly in a table illustrating 
different aspects).

Source: M. Saini, P. K. Atrey, S. Mehrotra, and M S. Kankanhalli. W3-Privacy: Understanding what, when, and where inference channels in multi-camera surveillance video. 
Springer Int. J. Multimedia Tools and Applications, 68(1):135-158 (2014).

http://link.springer.com/article/10.1007/s11042-012-1207-9


Writing Related Work
Discuss related work and explain the novelty and distinctiveness of the 
proposed work against existing work (explicitly in a table illustrating 
different aspects)

Source: A. Lathey and P. K. Atrey. Image enhancement in encrypted domain over cloud. ACM Transactions on Multimedia Computing, Communications and Applications, 
Vol. 11, No. 3, Article 38 (2015).



Writing Related Work
The past works should not discussed one-by-one, rather they should be linked 
with each other.

◦ E.g. “While Atrey et al. []’s method is advantageous from the perspective of 
…, it suffers from … problem, which was later addressed by Chen et al. []”

Source: P. Iyer, P. K. Atrey, G. Varshney and M. Mishra. Email spoofing detection using volatile memory forensics. The 3rd IEEE Network and Cloud Forensics Workshop 
(NFW 2017) in conjunction with IEEE Conference on Communications and Network Security (CNS 2017), Las Vegas, NV, USA, October 2017.

http://ieeexplore.ieee.org/document/8228692/
http://cns2017.ieee-cns.org/workshop/network-and-cloud-forensics-workshop
http://cns2017.ieee-cns.org/


Writing Related Work
Clearly differentiate the novelty of our work with respect to the past work 
(including our own work)

◦ In case, we are extending our conference paper to a journal paper, we 
should have at least 35-40% new content (in term of proposed method, 
results and analysis). 

◦ Also we should not copy even a single sentence from our own past work, 
rather we should rewrite.

Source: P. K. Atrey, A. El Saddik, and M. S. Kankanhalli. Effective multimedia surveillance using a human-centric approach. Special Issue on "Hot Topics in Multimedia 
Research" at Springer Int. J. of Multimedia Tools and Applications, 51(2):697-721 (2011).

Source: A. Lathey and P. K. Atrey. Image enhancement in encrypted domain over cloud. ACM Transactions on Multimedia Computing, 
Communications and Applications, Vol. 11, No. 3, Article 38 (2015).



Writing sequence ?

Title, authors’ names and affiliation

Abstract

Introduction

Related work

Proposed work (System/Application in your case)

Experiments, results and analysis

Conclusions and future work

Acknowledgements

References

This could be one of the many ways



Writing Proposed Work
Differentiate between 
method/system/application/framework/algorithm
◦ Describe the proposed work in detail
◦ Use system architecture, data flow and use case diagrams
◦ Use scientific/mathematical tools and notations
◦ Use figures, block diagrams, flowcharts, algorithms
◦ Differentiate between “preliminaries” and “our novel 

contribution”
◦ Present arguments for the choices we have made



Writing Proposed Work
Differentiate between 
method/system/framework/algorithm
◦ List out any assumptions made

Source: K. Kansal, M. Mohanty and P. K. Atrey. Scaling and cropping of wavelet-based compressed images in hidden domain. The 21st 
International Conference on Multimedia Modeling (MMM'15), Volume 8935, pp 430-441, Sydney, Australia, January 2015.

https://link.springer.com/chapter/10.1007/978-3-319-14445-0_37
http://www.mmm2015.org/


Writing Experiments, Results and 
Analysis
State the objectives of experiments – what and why do we 
want to experiment

Source: P. K. Atrey, B. Trehan and M. K. Saini. Watch Me from Distance (WMD): A privacy-preserving long-distance video surveillance 
system. ACM Transactions on Multimedia Computing Communications and Applications, Vol. 15, No. 2, Article No. 37 (2019).

Source: P. K. Atrey and A. El Saddik. Confidence evolution in multimedia systems. IEEE Transactions on Multimedia, 10(7):1288-1298 (2008)

https://dl.acm.org/citation.cfm?id=3312574
http://ieeexplore.ieee.org/xpl/login.jsp?tp=&arnumber=4668509


Writing Experiments, Results and 
Analysis
Describe the experimental setup (machine/system and devices used, lab 
or real world environment, etc.)

Source: M. Saini, P. K. Atrey, S. Mehrota and M. S. Kankanhalli. Anonymous surveillance. IEEE ICME Workshop on Advances in Automated Multimedia 
Surveillance of Public Safety (AAMS-PS'2011), July 2011, Barcelona, Spain.

http://ieeexplore.ieee.org/xpl/login.jsp?tp=&arnumber=6012206
http://www.cs.albany.edu/~patrey/AAMSPS/


Writing Experiments, Results and 
Analysis
Describe the data set (size of data, how collected, how many users – if 
data is collected through users, who were the users (no identity 
disclosure without written consent)

Source: M. Saini, P. K. Atrey, S. Mehrotra, and M S. Kankanhalli. Adaptive transformation for robust privacy protection in video 
surveillance. Hindawi Int. J. of Advances in Multimedia, Volume 2012, Article ID 639649 (2012).

Source: S. Parikh, S. Khedia and P. K. Atrey. A Framework to detect fake tweet images on social media. The Fifth IEEE International Conference on 
Multimedia Big Data (BigMM'2019), Singapore, September 2019.

http://www.hindawi.com/journals/am/2012/639649/
http://bigmm2019.org/


Writing Experiments, Results and 
Analysis
List out the experimental plan and number of experiments we did.

Source: M. Saini, P. K. Atrey, S. Mehrotra, and M S. Kankanhalli. W3-Privacy: Understanding what, when, and where inference channels in multi-camera surveillance video. 
Springer Int. J. Multimedia Tools and Applications, 68(1):135-158 (2014).

Source: M. Saini, X. Wang, P. K. Atrey and M. S. Kankanhalli. Dynamic workload assignment in video surveillance systems. IEEE International 
Conference on Multimedia and Expo (ICME'2011), July 2011, Barcelona, Spain

http://link.springer.com/article/10.1007/s11042-012-1207-9
http://ieeexplore.ieee.org/xpl/login.jsp?tp=&arnumber=6012076
http://www.icme2011.org/


Writing Experiments, Results and 
Analysis
Report the results using figures, graphs, and tables and 
present their analysis 

Source: M. Moski and P. K. Atrey. An intuitive touch screen interface for car remote control. 
The 1st ACM Multimedia Workshop on Emerging Multimedia Applications and Services for 
Smart Cities (EMASC14), Orlando, FL, USA, November 2014.

Source: P. K. Atrey, S. Alharthi, M. A. Hossain, A. AlGhamdi and A. El 
Saddik. Collective control over sensitive video data using secret sharing. Springer 
Int. J. Multimedia Tools and Applications, 73(3):1459-1486 (2014).

http://dl.acm.org/citation.cfm?id=2661710
https://sites.google.com/site/emasc2014/
http://link.springer.com/article/10.1007/s11042-013-1644-0


Writing Experiments, Results and 
Analysis
Justify how our results are better than the existing work



Writing Experiments, Results and 
Analysis
Argue whether the claims are substantiated or not.

Discuss expected and most importantly “unexpected” 
findings

Identify the ‘wow’ factor from the experiments (if possible)

Establish the superiority of our method in at least some 
aspect



Writing Experiments, Results and 
Analysis
Don’t overstate the results

◦ Avoid statements like “Our method provides excellent performance” (better to be talk in numbers 
rather than using adjective terms)

Present what is obtained

Sometimes, investigating that a given method does not work could also be 
considered as a research contribution

Discuss the limitations of our method (this could be in a new section)
◦ Our method may not work in all conditions – identify and discuss the 

conditions or situations when it may fail

V. K. Singh, Q. Huang and P. K. Atrey. Cyberbullying detection using probabilistic socio-textual information fusion. International Symposium on Foundations of 
Open Source Intelligence and Security Informatics (FOSINT-SI 2016) in conjunction with (ASONAM 2016), San Francisco, CA, USA, August 2016.

http://ieeexplore.ieee.org/document/7752342/
http://fosint-si.cpsc.ucalgary.ca/2016/
http://asonam.cpsc.ucalgary.ca/2016/


Writing Conclusions and Future 
Work
State the conclusions (not a summary)
◦ Be precise and to-the-point

State the future work (this is not the end of world)
◦ Discuss the aspects that we could not cover in this work 

and that can be explored in future 



Writing Abstract
It is very important part of the paper, which readers (or reviewers) 
usually read first.

It should be clear, precise and complete.

We present the whole paper in 100-150 words. 

Source: K. Senevirathna and P. K. Atrey. A secure and privacy-aware cloud-based architecture for online social networks. The 7th Multi-
Disciplinary International Workshop on Artificial Intelligence (MIWAI'2013), December 2013, Krabi, Thailand.

https://link.springer.com/chapter/10.1007/978-3-642-44949-9_21
http://khamreang.msu.ac.th/miwai13/


Writing Acknowledgments
In this section, we acknowledge the technical as 
well as logistics help of every one who deserves

Some examples:
◦ Occasional scientific discussion with someone about our 

work which might have helped
◦ Obtaining data set from some organization for our 

research
◦ Financial/scholarship support from some organization



Writing Title, Authors’ Names and 
Affiliations
Title
◦ Should not be too long to read
◦ Should not be too short to be understood
◦ Try to make it catchy

◦ Anonymous Surveillance
◦ Scale me, crop me, know me not: Supporting scaling and cropping in 

secret image sharing



Writing Title, Authors’ Names and 
Affiliations
Authors:
◦ All who have contributed in our research should be 

included in the authors list – level of contribution is a 
matter of debate – use our conscious and try to be fair

◦ Sequence of authors are usually determined by the level 
of their contributions – first author makes most 
contribution

◦ When we submit the paper for review, we should not 
forget to check the review procedure (blind or non-blind). 



Writing References
Reference styles can vary from conference to 
conference and journal to journal, however, 
consistency should be maintained in:
◦ Names of authors
◦ Proceedings’ titles
◦ Etc.



Rules of Thumb
Write clearly and precisely

Don’t try to dilute our novel contributions

If we cannot write clearly about our contributions, 
it means that we don’t know what we did

English in the paper should be grammatically 
correct…

Appropriate choice of words is important



Language issues (general 
guidelines)
Avoid long sentences – break into short sentences

Avoid long paragraphs

Avoid writing in passive voice

Write in simple present tense (avoid writing in present continuous 
tense) - We present or We are presenting

While discussing the past work, we use simple past tense

Generally we write “we” over “I”

Sentences should be linked to each other and make a flow

Paragraphs should be linked to each other and make a flow

Make right use of pre-positions: the, a, an, etc.
We are not language experts, but we try to learn from mistakes.
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Thank you!



Choosing Publication Venues
Conferences
◦ Should be relevant
◦ Should be of high quality (if we want to be recognized as 

good researcher)
◦ Attend those where we can meet people from our target 

industries 

Journals
◦ Target top journals related to the field
◦ E.g. IEEE, ACM transactions, Springer, Elsevier, etc.



Publication Timeline - Conferences
We get the outcome in usually 2-3 months (for some 
conferences and workshops, it could be sooner)

Outcome: Accept or Reject

We don’t get a chance of rebuttal (some top conferences 
have begun this stage these days)

Top conferences normally have 15-20% acceptance rate 
(sometimes, good quality papers are also rejected)

Not-so-reputed conferences may have up to 50% 
acceptance rate (sometimes, weak papers are also 
accepted)



Publication Timeline - Journals
Day 0: We submit the paper

After 3 months: We get the first review, which could be:
a. Accept (very rare)
b. Resubmit after minor revisions (rare)
c. Resubmit after major revisions (mostly, if the paper is toward acceptance, so we can be happy with this 

outcome)
d. Reject (mostly for weak papers, rarely for good papers)

Next 1-2 months: In case of b & c, we revise the paper, prepare a response document and 
resubmit for second review 

After 2-3 months: we get the second review, which could be:
e. Accept 
f. Resubmit after minor revisions (mostly)
g. Reject

Next 1 month: In case of f, we revise and resubmit 

After 2 weeks-1 month: we get the final outcome, which could be: Accept (mostly) or Reject 
(rarely)



Handling Rejections
If our paper is rejected, we should not be too disappointed.

The reason of rejection could be:
◦ Our research contribution is not worth publishing
◦ Or we did not write clearly (The onus of clear writing is on authors, not on 

reviewers)
◦ Sometimes we could be unlucky to have found a harsh reviewer 

Solution: Improve the paper and resubmit and keep doing that 
until it is published or we confirm that our work is not of good 
quality

Rule: If there exists a paper, there exists a conference or a journal 
that will publish it



مرکشتم

谢谢！ありがとう！
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Further 
discussion


