
HOW TO WRITE AI RESEARCH 
PAPERS: A BEGINNER’S GUIDE  
DATE: 02/22/25             ||            BY: ALI SHEHRAL 

GETTING STARTED 
WHAT THIS DOCUMENT IS ABOUT? 

A comprehensive manual for new AI researchers (undergraduate 
or early graduate students) who have never published a paper. This 
guide explains the process from choosing a research problem to 
preparing a manuscript for conferences or journals, offering practical 
tips and best practices at every stage. 
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1. INTRODUCTION TO ACADEMIC WRITING IN AI 
1.1 WHY WRITING SKILLS MATTER IN AI RESEARCH 

• Clarity of contribution: Well-structured writing showcases 
your research’s novelty and impact. 

• Knowledge dissemination: Sharing findings helps advance 
the field and promotes collaborations. 

• Career development: Strong publication records improve job 
prospects, funding opportunities, and academic credibility. 

1.2 OVERVIEW OF THE ACADEMIC PUBLICATION 
LANDSCAPE 

• Conferences  
o Prominent in AI (e.g., NeurIPS, ICML, ICLR). 
o Typically have strict deadlines and a peer review 

process. 
• Journals  

o Examples: Journal of Machine Learning Research 
(JMLR), IEEE Transactions (various specializations, 
e.g., PAMI). 

o Longer review cycles than conferences, often allowing 
more in-depth revisions. 

• arXiv Preprints  
o A platform to share early or in-progress research. 
o Can gain quick visibility and feedback, though not peer-

reviewed. 

 

2. CHOOSING A RESEARCH PROBLEM 
2.1 FINDING AND REFINING A RESEARCH QUESTION 

• Brainstorming & Curiosity: Jot down interesting problems 
that you encounter in coursework, lab work, or the news. 



3 

• Reading Widely: Explore recent papers on arXiv or top 
conferences to see emerging trends. 

• Consult Mentors/Advisors: Discuss feasibility, scope, and 
relevance to ongoing projects in your lab. 

2.2 IMPORTANCE OF LITERATURE REVIEW & GAP 
IDENTIFICATION 

• Literature Review: Skim existing studies to see what’s been 
done and identify limitations or unanswered questions. 

• Gap Identification: Ask “What’s missing?” or “What can be 
improved?”—this will shape your core research hypothesis. 

2.3 ALIGNING WITH BROADER AI TRENDS AND ETHICAL 
CONSIDERATIONS 

• Societal Impact: Consider how your work affects privacy, 
fairness, or potential biases. 

• Relevance: Connecting your topic to hot areas (e.g., large 
language models, generative AI, climate change solutions) can 
increase visibility and impact. 

 

3. PAPER STRUCTURE & ORGANIZATION 

Academic papers in AI typically follow a unified format that helps 
readers navigate your work effectively. 

3.1 STANDARD SECTIONS OF AN AI RESEARCH PAPER 

1. Abstract 
o Concise Summary: In 150–250 words, highlight the 

problem, approach, main results, and contribution. 
o Key Tips: Use clear language. The abstract often 

determines whether someone reads the rest of your 
paper. 
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2. Introduction 
o Motivation & Background: Why is the problem worth 

solving? Provide context for readers. 
o Statement of Contribution: Articulate what’s new: a 

novel approach, dataset, or insight. 
o Structure: Outline how the paper is organized. 

3. Related Work 
o Position in Literature: Cite key studies to show how 

your work compares. 
o Highlight Differences: Clarify gaps your research 

addresses. 
4. Methodology (or Approach) 

o Detailed Explanation: Provide equations, model 
architectures, or algorithms. 

o Reproducible: Include enough detail so readers can 
replicate or extend your work. 

5. Experimental Setup (or Experiments) 
o Datasets & Protocols: Clearly describe data sources, 

preprocessing steps, evaluation metrics, and hardware 
used. 

o Hyperparameters: If using machine learning or deep 
learning, list the key hyperparameters (learning rate, 
batch size, etc.). 

6. Results 
o Quantitative Findings: Tables, charts, or numeric 

comparisons to baselines. 
o Qualitative Assessments: Visual examples or case 

studies for interpretability. 
o Ablation Studies: Show how different components of 

your method contribute to performance. 
7. Discussion 

o Interpret Results: Offer insights into why you see 
certain patterns or improvements. 

o Limitations: Acknowledge possible shortcomings (e.g., 
data constraints, model biases). 

o Broader Impact: Address societal, ethical, or practical 
implications. 
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8. Conclusion 
o Summarize Main Outcomes: Re-emphasize your 

unique contribution. 
o Future Directions: Suggest next steps or open 

questions to inspire further research. 

3.2 TIPS FOR LOGICAL FLOW & COHESIVE STORYTELLING 

• Thread of Narrative: Each section should naturally lead to 
the next. 

• Signposting: Use transition phrases like “In the next section, 
we discuss…” to maintain flow. 

• Focus: Eliminate tangential details or overlong explanations 
that distract from the main point. 

 

4. LITERATURE REVIEW & REFERENCES 
4.1 SEARCHING AND ORGANIZING RELATED PAPERS 

• Tools:  
o Google Scholar: Broad coverage of academic 

publications. 
o arXiv: Large repository of preprints, especially for 

cutting-edge AI. 
o connectedpapers.com: Visual mapping of how papers 

relate to each other. 
• Organization: Use reference managers (Mendeley, Zotero, 

EndNote) to store and annotate PDFs. 

4.2 BEST PRACTICES FOR CITING SOURCES & AVOIDING 
PLAGIARISM 

• Quotation vs. Paraphrasing: If reusing a phrase or idea, 
cite it. 

• Cite Original Work: Avoid citing secondary sources if you can 
trace the idea to the original. 
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• Plagiarism Checks: Use tools (e.g., Turnitin, Grammarly) to 
ensure ethical writing. 

4.3 COMMON REFERENCING STYLES & TOOLS 

• Styles:  
o IEEE (common in engineering fields). 
o APA (common in social sciences, can be used in AI). 

• Citation Tools:  
o BibTeX (LaTeX), Zotero, Mendeley to automatically 

manage references. 

 

5. WRITING STYLE & CLARITY 
5.1 STRATEGIES FOR CLEAR AND CONCISE ACADEMIC 
WRITING 

• Plain Language: Swap complex phrases for simpler words 
(“use” instead of “utilize”). 

• Active Voice: “We propose a method…” instead of “A method 
is proposed…”. 

• Paragraph Structure: Each paragraph should start with a 
topic sentence, followed by supporting details. 

5.2 COMMON PITFALLS 

• Overusing Jargon: Define technical terms or acronyms on 
first use. 

• Ambiguous Phrasing: Be precise. State exact metrics, time 
frames, or conditions. 

• Long, Rambling Sentences: Break up complex ideas into 
manageable chunks. 

5.3 REVISING, PROOFREADING, AND SEEKING FEEDBACK 

• Multiple Drafts: Write, rewrite, and refine. 
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• Peer Reviews: Ask lab colleagues or friends in the field for 
feedback. 

• Professional Editing: For non-native English speakers or 
major publications, consider professional editing services. 

 

6. EXPERIMENTAL DESIGN & REPORTING 

6.1 REPRODUCIBILITY 

• Detailed Protocols: Include data preprocessing steps, code 
snippets, environment details. 

• Hyperparameter Logs: Keep track of every experiment’s 
hyperparameters in a spreadsheet or version-control notes. 

6.2 EVALUATION METRICS 

• Task-Specific Metrics:  
o Classification: Accuracy, F1-score, Precision, Recall. 
o NLP: BLEU, ROUGE, perplexity. 
o Computer Vision: mAP (mean Average Precision) for 

object detection. 
• Multiple Metrics: Report more than one metric for a 

balanced view (e.g., accuracy + F1-score). 

6.3 ETHICAL AND RESPONSIBLE AI 

• Bias: Evaluate model performance across different 
demographic groups or contexts. 

• Privacy: Don’t violate data usage agreements or expose 
sensitive information. 

• Fairness: Address how your model might impact various 
communities. 
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7. FIGURES, TABLES, AND VISUALIZATIONS 
7.1 PRESENTING DATA EFFECTIVELY 

• Graphs & Charts: Bar charts for discrete comparisons, line 
graphs for trends, confusion matrices for classification. 

• Heatmaps: Useful for attention mechanisms or correlation 
matrices. 

7.2 CAPTION WRITING AND INTEGRATION WITH TEXT 

• Concise but Informative: Explain what the figure shows, 
not just “Figure 1: Sample plot.” 

• Refer to Figures: Cite them in the text (“As shown in Figure 
1…”). 

 

8. SELECTING CONFERENCES AND JOURNALS 
8.1 DIFFERENCES BETWEEN TOP-TIER AI CONFERENCES & 
JOURNALS 

• Conferences: NeurIPS, ICML, ICLR, AAAI, CVPR, ACL, etc.  
o Typically have shorter review cycles but more 

competitive acceptance rates. 
• Journals: JMLR, IEEE Transactions (e.g., TPAMI, TEC), 

Machine Learning journal.  
o Longer form, can often include more detailed 

experimental results. 

8.2 FACTORS TO CONSIDER 

• Acceptance Rate: How selective is the venue? 
• Scope: Are you targeting a specialized subfield or a broad AI 

audience? 
• Deadlines & Formatting: Each venue has its own 

submission deadlines and format templates. 
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8.3 PEER REVIEW PROCESS 

• What to Expect: You’ll receive anonymous reviews (double-
blind in many cases). 

• How to Respond: Address critiques respectfully; propose 
changes where necessary. 

 

9. SUBMISSION PROCESS 
9.1 PREPARING THE MANUSCRIPT 

• Formatting Templates:  
o LaTeX classes for conferences (e.g., neurips.sty, 

icml202X.sty). 
o Word templates if required (less common in AI). 

• Overleaf: Popular for collaborative paper writing, especially 
for LaTeX. 

9.2 CHECKING GUIDELINES 

• Length & Style: Abide by page limits and style guides (e.g., 
double-column, margin requirements). 

• Ethical Statements: Some conferences require sections on 
broader impact or data usage policies. 

9.3 UNDERSTANDING DEADLINES, SUPPLEMENTARY 
MATERIALS, AND ANONYMITY 

• Double-Blind Review: Remove author names/institution 
details from submissions. 

• Supplementary: Some venues allow extra pages for 
additional experiments or code references. 

• Strict Deadlines: No exceptions—plan accordingly. 
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10. AFTER SUBMISSION: REVISIONS AND CAMERA-
READY 
10.1 HANDLING REVIEW FEEDBACK 

• Read Carefully: Let reviews sit for a day or two before 
responding. 

• Constructive Tone: Even if you disagree, remain polite and 
professional. 

• Rebuttal: Address each reviewer comment one by one, 
referencing changes in the revised manuscript. 

10.2 FINALIZING CAMERA-READY VERSIONS 

• Incorporate Changes: Update your text, figures, references. 
• Code or Dataset Release: If required by the venue or for 

reproducibility, prepare a GitHub repository or data link. 
• Final Check: Ensure your paper adheres to the final 

formatting requirements (page limits, references, etc.). 

 

11. FROM STUDENT TO PUBLISHED RESEARCHER 
11.1 ENCOURAGEMENT AND MINDSET TIPS 

• Persistence: Rejections are part of the process; learn from 
each round. 

• Flexibility: Be open to changing methodologies or pivoting if 
experiments don’t go as planned. 

• Continuous Learning: Keep reading new papers and stay 
updated with emerging trends. 

11.2 NETWORKING AND COLLABORATION 

• Conferences: Attend workshops, poster sessions, and social 
events. 

• Research Groups: Join a lab or online communities (Slack, 
Discord) to find mentorship and collaboration opportunities. 



11 

• Community Engagement: Participating in hackathons, 
Kaggle competitions, or open-source projects builds your 
network. 

11.3 BUILDING A RESEARCH PORTFOLIO 

• GitHub: Showcase code from published (or in-progress) 
projects. 

• Personal Website: Write short summaries of your research, 
link to PDFs or demos. 

• LinkedIn: Highlight your AI projects, skills, and conference 
attendances. 

 

CONCLUSION 
“How to Write AI Research Papers: A Beginner’s Guide” aims 
to demystify the entire process—from ideation to publication. A well-
structured paper not only boosts your credibility but also contributes 
to the collective knowledge of the AI community. Remember: 

1. Focus on a clear, interesting research question. 
2. Adhere to a structured paper format (abstract, intro, 

methodology, etc.) for clarity. 
3. Ensure reproducibility by thoroughly reporting experimental 

details. 
4. Respect ethical considerations around data usage, bias, and 

fairness. 
5. Refine your writing style to be concise, clear, and compelling. 
6. Select the right venue for your work—conferences vs. journals. 
7. Prepare your submission carefully, respecting deadlines and 

guidelines. 
8. Embrace feedback and stay resilient in the face of rejections or 

revisions. 

Keep improving your research and writing skills, seek feedback, and 
stay curious. Over time, the craft of writing AI research papers 
becomes both more intuitive and more rewarding. Good luck on 
your publishing journey! 


