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‣ Disclaimer: Robotics is an interdisciplinary and 
broad field. What I’m going to present is my personal 
view of the publishing landscape in robotics.
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Agenda

‣ Writing a good paper
‣ Robotics conference/journals landscape
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Writing a good paper

‣ How to craft “the research story” for a paper?
‣ How to convey the fundamental science or 

technology impact of your work?
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Course Project à Research Paper
‣ Course project

‣ Advances the knowledge of the students
‣ Students learn something new that they didn’t know

‣ Research paper
‣ Advances the knowledge of the community
‣ Researchers learn something new that the community 

didn’t know

‣ Goal of a research paper is to disseminate the new 
knowledge to the rest of the community
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Your paper needs to

1. What did the community know before you did 
whatever you did?

2. What are the new things you learned after you did 
whatever you did?

3. What exactly did you do?
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Your paper needs to

1. What did the community know before you did 
whatever you did?

2. What are the new things you learned after you did 
whatever you did?

3. What exactly did you do?

A common rookie mistake is to focus only on the 
“what did you do?” question and ignore the first two. 
Difference between a course project report and a 
research paper.

7



Your paper needs to

1. What did the community know before you did 
whatever you did?

2. What are the new things you learned after you did 
whatever you did?

3. What exactly did you do?

If you can’t answer the questions, then something is 
wrong… need to take a step back.
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Your paper needs to

1. What did the community know before you did 
whatever you did?

2. What are the new things you learned after you did 
whatever you did?

3. What exactly did you do?

You should constantly be asking yourself the first 
two questions. Even before you start working on the 
problem (hypothesize the answers). The answers may 
change as your research evolves -- that’s okay.  
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• Introduction
– Overview of Q1, Q2, Q3; plus
– Why should the community care?

• Related Work
– Q1

• Problem Formulation
• Algorithm/Methodology
• Evaluation

– Q2 & Q3
• Conclusion and Future Work

– Overview of Q1, Q2, and Q3; plus
– What does the community still not know?
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Your paper needs to

1. What did the community know before you did 
whatever you did?

2. What are the new things you learned after you did 
whatever you did?

3. What exactly did you do?
4. Why should the community care?
5. What does the community still not know?
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Q4. Why should the 
community care?
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Q4. Why should the 
community care?

Q1. What did the community 
know before you did whatever 
you did?



14

Q3. Why exactly did you do?

Q1. What did the community 
know before you did whatever 
you did?
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Q2. Why does the community 
know after you did whatever 
you did?



How to get a paper rejected?

• Describe only what you did but not what you learned
– Reviewers can’t answer Q2. Reject.

• Focus only on the technical ideas but miss the big 
picture
– Reviewers can’t answer Q4. Reject.

• Write a paper without reading other papers
– Can’t answer Q1 & Q2. Reject.

• Use vague language and weasel words
– Can’t answer Q3 & Q5. Reject.
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• How to write a good (robotics) conference paper?

• How to convert a conference paper into a good 
journal paper?
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3 Step Strategy

1. Tell them what you are going to tell them
2. Then actually tell them
3. Then tell them what you just told them

• This 3 step strategy works at every level
– Paper
– Section
– Sub-section
– Paragraph
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Start with an outline of the paper

• Introduction
• Related Work
• Problem Formulation
• Algorithm/Methodology
• Evaluation (with Discussion)
• Conclusion and Future Work
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Then a slightly more detailed outline

• Introduction
– Q4
– Q1, Q2, Q3
– List of contributions

• Related Work
– Q2 for area #1
– Q2 for area #2

• Problem Formulation
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• Algorithm/Methodology
– Version 1
– Version 2

• Evaluation
– Simulations
– Experiments
– Discussion (Q2)

• Conclusion and Future Work
– Q3
– Q5



Then an even more detailed outline

• Remember the 3 step strategy 
• Start writing down what you will be saying in each 

subsection, in each paragraph..

• Filling in the details after that is easy

• Iterate, iterate, iterate
• Spend more time editing than writing!
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Notation and Problem Formulation

• You should have a separate section/sub-section where 
you 

– describe the formal notation in your paper 
– give detailed list of assumptions
– give precise definitions of terms that you are using
– give precise, formal definition of the problem

• Q3: If the reviewer is unsure about what you did, then 
they may make the most uncharitable interpretation.
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Not just for “theoretical” papers

• Even if you are writing an experimental paper, you 
should be precise in defining the problem

• Think of it this way: your problem formulation 
section defines the scope of your work

• What are the inputs?
• What are the assumptions/restrictions on the inputs?
• What are the expected outputs?
• etc.
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Robotics Conferences
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Deadline: September 15th Deadline: January 30th Deadline: March 1st



Robotics Conferences
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Deadline: September 15th Deadline: January 30th Deadline: March 1st

‣ DARS (every even year) distributed robotics
‣ MRS (every odd year) multi-robot systems
‣ WAFR (every even year) algorithmic robotics
‣ ISER (every even year) experimental robotics
‣ CoRL (every year) robot learning
‣ ISRR (every odd year) position papers



Journals
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‣ IEEE TRO 6.483*
‣ IJRR 6.134
‣ IEEE TASE 5.224
‣ JFR 4.345 field robotics
‣ IEEE RAM 4.25 magazine/popular articles
‣ AuRO 3.634
‣ IEEE RA-L not yet short papers, fast decision

*Impact factors. Frankly, ignore them. All of these venues are good.



Conference vs. Journal

• 6 page conference paper published at ICRA/IROS
– Demonstrates that the idea is sound and promising
– Gather feedback from audience

evolves into

• 10+ page journal paper 
– Comprehensively evaluated
– ~40% addition to the conference paper
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ICRA ‘17 T-ASE ‘19
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ICRA ‘17 T-ASE ‘19
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ICRA ‘17 T-ASE ‘19

Demonstrates that 
idea is sound and 
promising but under 
ideal conditions Comprehensively evaluated under 

practical conditions
sensing noise, kinematic constraints, limited sensing 
range, limited communication range, hardware 
experiments



ICRA/IROS + RAL
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ICRA+RAL: Sep 10th

ICRA: Sep 15th

IROS+RAL: Feb 24th

IROS: March 1st

Papers can be submitted to ICRA and IROS through two 
ways:
1. Conference only: up to 6 pages; can be later submitted 

to a journal with suitable additions
2. Conference+RAL: up to 8 pages; independently 

reviewed



ICRA only or ICRA+RAL
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• If the work is comprehensively evaluated and can fit 
in 8 pages à submit to ICRA+RAL

• If the idea is promising and sound but has potential 
to be more thoroughly evaluated à
– submit to ICRA only
– then expand the work and submit to other 

journals
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‣ ICRA: accept RAL: accept
‣ Present the paper at ICRA
‣ Published in RAL but not in conference proceedings
‣ Cannot submit it again to another conference/journal

‣ ICRA: accept RAL: reject
‣ Published in the ICRA proceedings
‣ Present the paper at ICRA
‣ Can submit an expanded version to another journal

‣ ICRA: reject RAL: accept
‣ Published in RAL
‣ Cannot present at ICRA
‣ Cannot submit it to another conference/journal

‣ ICRA: reject RAL: reject
‣ Sorry!
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‣ ICRA: accept RAL: accept
‣ Present the paper at ICRA
‣ Published in RAL but not in conference proceedings
‣ Cannot submit it again to another conference/journal

‣ ICRA: accept RAL: reject
‣ Published in the ICRA proceedings
‣ Present the paper at ICRA
‣ Can submit an expanded version to another journal

‣ ICRA: reject RAL: accept
‣ Published in RAL
‣ Cannot present at ICRA
‣ Cannot submit it to another conference/journal

‣ ICRA: reject RAL: reject
‣ Sorry!
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‣ ICRA: accept RAL: accept
‣ Present the paper at ICRA
‣ Published in RAL but not in conference proceedings
‣ Cannot submit it again to another conference/journal

‣ ICRA: accept RAL: reject
‣ Published in the ICRA proceedings
‣ Present the paper at ICRA
‣ Can submit an expanded version to another journal

‣ ICRA: reject RAL: accept
‣ Published in RAL
‣ Cannot present at ICRA
‣ Cannot submit it to another conference/journal

‣ ICRA: reject RAL: reject
‣ Sorry!
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‣ ICRA: accept RAL: accept
‣ Present the paper at ICRA
‣ Published in RAL but not in conference proceedings
‣ Cannot submit it again to another conference/journal

‣ ICRA: accept RAL: reject
‣ Published in the ICRA proceedings
‣ Present the paper at ICRA
‣ Can submit an expanded version to another journal

‣ ICRA: reject RAL: accept
‣ Published in RAL
‣ Cannot present at ICRA
‣ Cannot submit it to another conference/journal

‣ ICRA: reject RAL: reject
‣ Sorry!
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I’ve had the pleasure of all four outcomes

‣ ICRA ’19 #1: accept RAL ’19 #1: accept
‣ ICRA ’19 #2: accept RAL ’19 #2: reject
‣ ICRA ’19 #3: reject RAL ’19 #3: reject
‣ ICRA ‘17: reject RAL ‘17: accept

ICRA decisions are one-shot: cannot respond to 
reviewers comments. 
RAL usually gives an option for one resubmission and 
responding to reviewer comments.



Misconceptions about robotics papers

Conference papers do not need to include any 
evaluation since that is the job of a journal paper. 
No.

• You still need to demonstrate the idea is sound and 
promising. 

• Hard to do it without some argument (qualitative, 
quantitative, mathematical). It is a matter of degree.

• Ultimately it is subjective and at the discretion of the 
reviewers and editors.
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Misconceptions about robotics papers

Hardware experiments on actual robots are necessary. 
No.

• Since 2018, my group has published exactly 16 papers 
with hardware/real-data experiments and 16 without 
any hardware/real-data experiments

• You must still demonstrate that your idea is sound 
and conduct rigorous evaluation

• You can do that through various means: proofs, 
simulations, experiments, datasets
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Misconceptions about robotics papers

Hardware experiments on actual robots are sufficient. 
No.

• Difference between proof-of-concept hardware 
demonstrations and rigorous experimental 
evaluation.

• The latter may be sufficient but the former is not. 
Need to back it up with more simulations/proofs.

• Recall Q3: what did you learn?
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Misconceptions about robotics papers

My algorithm/controller/system design has to be 
perfect in all conditions. No.

• A common mistake is to expect perfection from the 
paper. 

• But you must identify exactly what conditions it 
works in, how well it works, and when it does not 
work.

• Recall Q3 (What exactly did you do?) and Q5 (What do 
we still not know?)
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Take-Home Message

• Remember the 5 Q’s
• 3 step strategy for writing a paper
• Conference papers must demonstrate the idea is 

sound and promising
• Journal papers must comprehensively evaluate the 

idea
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