
CSCE 689: Special Topics in Advanced NLP

Fall 2026

Lecture 1: Course Overview

Kuan-Hao Huang



Instructor

• Kuan-Hao Huang

• Assistant Professor

• Department of Computer Science and Engineering

• Research focus: Natural Language Processing (NLP)

• Large Language Models (LLMs)

• Multilingual Language Models (Multilingual LLMs)

• Vision-Language Models (VLMs)

• Robustness, Reliability, Safety, Fairness, Adaptability in NLP models

• NLP applications

1

https://khhuang.me/
https://khhuang.me/
https://khhuang.me/
https://khhuang.me/


Course Logistics

• Time: Monday/Wednesday 4:10pm – 5:25pm

• Location: HRBB 126

• Office Hour: Wednesday 2pm – 3pm @ PETR 219

• Email: khhuang@tamu.edu

• Please use “[CSCE 689] Subject …”
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Important Links

• Course Website: https://khhuang.me/CSCE689-F26/

• Schedule, Readings

• Slides posted before the lecture

• Canvas: https://canvas.tamu.edu/courses/481425

• Announcements, Grades

• Slides posted after the lecture

• Gradescope: https://www.gradescope.com/courses/1342283

• Assignments, Course Project
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Prerequisite Knowledge

• Linear Algebra

• Vector spaces, linear transformations, rank, eigenvectors, SVD

• Calculus

• Partial derivatives, gradients, Jacobians, chain rule

• Probability

• Conditional probability, Bayes’ theorem, maximum likelihood estimation (MLE)

• Machine Learning

• Supervised learning, loss functions, training and validation, optimization, 
regularization, overfitting, basic model evaluation

• Coding
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What You Will Not Learn

• Advanced Natural Language Processing

• NLP/LLM basic is NOT the focus of this course

• However, we will still cover some basic knowledge in the first few weeks
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• If you are looking for a classic NLP/LLM course

• CSCE 638: Natural Language Processing: Foundation and Techniques (Spring 27)



What You Will Learn

• Understand modern NLP/LLM techniques and research trends

• Analyze model capabilities, limitations, and behaviors

• Evaluate NLP/LLM systems rigorously

• Read and critically discuss research papers

• Design experiments to answer research questions

• Identify open problems and research opportunities
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What You Will Learn

• Starting from Week 5, we will discuss one advanced topic every lecture
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Textbook (Optional)

• Speech and Language Processing (3rd ed. draft)

• Dan Jurafsky and James H. Martin

• https://web.stanford.edu/~jurafsky/slp3/

• Optional, but strongly recommended reading!
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Course Format

• This course is not a traditional course

• No quizzes, no exams, no standard assignments

• Instead, you will develop skills for conducting NLP research

• Literature reviews, topic presentations, research projects
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NLP Basic: Lecture by Instructor (75 min)
Advanced Topics: Introduction by Instructor (30 min) + Topic 

Presentation by Students (30 min) + Discussion (10 min)



Grading

• LaTeX Assignment (1%)

• Paper Summary (10%)

• Feedback Form (10%)

• Topic Study (30%)

• Literature Review (15%) + Topic Presentation (15%)

• Course Project (49%)

• Project Proposal (5%)

• Project Highlight Presentation (5%)

• Midterm Report (10%)

• Final Presentation (12%)

• Final Report (17%)
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Grading

• LaTeX Assignment (1%) [Due: 9/10]
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Grading

• Paper Summary (10%)

• Starting from week 5, a paper summary of two papers will be due each Monday 
before the lecture

• Page limit: 1 page
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Choose 1 paper here

Choose 1 paper here



Grading

• Topic Study (30%) (potentially a team of 1 or 2 people)

• Each team will be assigned a research topic (Week 2)

• Literature Review (15%) [Due: 10/1]

• Conduct a literature review on the selected topic

• 4 suggested papers + at least 10 additional papers published after 2024

• Page limit: 4 – 5 pages
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Grading

• Topic Study (30%) (potentially a team of 1 or 2 people)

• Each team will be assigned a research topic (Week 2)

• Topic Presentation (15%)

• 30 min of presentation + 10 min of discussion

• 1 assigned + at least 2 self-selected papers published after 2024

• Email your slides to the instructor at least 2 days before your presentation

• Monday presentation: by Saturday 11:59pm

• Wednesday presentation: by Monday 11:59pm
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Grading

• Course Project (49%) (a team of 1 or 2 people)

• Project Proposal (5%) [Due: 10/8]

• Project Highlight Presentation (5%) [Due: 10/12]

• Midterm Report (10%) [Due: 11/5]

• Final Presentation (12%) [11/30, 12/2]

• Final Report (17%) [Due: 12/6]

• Suggested Topics

• Select an existing problem and developing new ideas around it

• Improve the proposed approach from a published paper

• Benchmark for a specific topic: Implementation, comparison, and findings

• Participate in a recent shared task at SemEval, Kaggle, Conferences, etc.
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https://semeval.github.io/SemEval2027/


Grading

• Feedback Form (10%)

• Provide feedback on student presentations

• Submit by the end of the lecture

16



Grading Summary

• LaTeX Assignment (1%)

• Paper Summary (10%)

• Feedback Form (10%)

• Topic Study (30%)

• Literature Review (15%) + Topic Presentation (15%)

• Course Project (49%)

• Project Proposal (5%)

• Project Highlight Presentation (5%)

• Midterm Report (10%)

• Final Presentation (12%)

• Final Report (17%)
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Grading

• No curving

• A = 90-100

• B = 80-89

• C = 70-79

• D = 60-69

• F = <60
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Late Policy

• Literature Review, Project Proposal, Midterm Report, Final Report

• 1 day late: 10% penalty

• 2 days late: 20% penalty

• 3 days late: 30% penalty

• 4 days late: 50% penalty

• 5 or more days late: 100% penalty

• LaTeX Assignment , Paper Summary, Topic Presentation Slides, Feedback 
Form, and Others 

• No late submissions allowed
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Computational Resources

• Texas A&M High Performance Research Computing (HPRC)

• https://hprc.tamu.edu/resources/

• Email instructor If you need more SUs
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The Use of AI Tools

• You may use AI tools to assist with brainstorming and coding

• You must write report yourself

• Directly copying or submitting AI-generated content is not allowed

• If you are unsure, please ask the instructor
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Other Important Dates
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No Auditing

• Auditing is not allowed due to the policy
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Question?
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What is Natural Language Processing (NLP)?

• One field of AI that focuses on the interaction between machines and 
human languages

• Enable machines to understand, reason, and respond to human languages
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NLP is Everywhere
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NLP is Everywhere
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NLP is Everywhere
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NLP is Everywhere
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NLP is Everywhere
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NLP is Everywhere
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Large Language Models (LLMs)
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LLMs Become More and More Powerful
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https://openai.com/index/introducing-chatgpt-search/ https://chameleon-llm.github.io/DeepSeek-R1: Incentivizing Reasoning Capability in LLMs via Reinforcement Learning, 2025



LLMs Become More and More Useful

34
https://www.insidehook.com/culture/gpt-4-exams-results

https://edition.cnn.com/2023/01/26/tech/chatgpt-passes-exams

https://www.technologyreview.com/2024/07/25/1095315/
https://deepmind.google/discover/blog/alphaevolve-a-gemini-powered-coding-agent-for-designing-advanced-algorithms/



LLM Agents

35
https://cvander.com/2025/08/27/claude-code/

https://openai.com/index/introducing-codex/

https://claude.com/blog/claude-for-chrome
https://www.pcmag.com/news/anthropics-claude-can-now-use-your-computer-to-complete-tasks-for-you



LLMs = Next Token Prediction
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Prediction as a basis for skilled reading: Insights from modern language models, 2022



Topic 1: Alignment, Post-Training

• Language modeling ≠ assisting users
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Topic 1: Alignment, Post-Training

• Language modeling ≠ assisting users

38



Topic 1: Alignment, Post-Training
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Topic 2: Test-Time Scaling, Reasoning Models
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https://blog.promptlayer.com/an-analysis-of-openai-models-o1-vs-gpt-4o/



Topic 2: Test-Time Scaling, Reasoning Models

41
DeepSeek-R1: Incentivizing Reasoning Capability in LLMs via Reinforcement Learning, 2025

https://developers.openai.com/api/docs/models/compare



Topic 2: Test-Time Scaling, Reasoning Models
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s1: Simple test-time scaling, 2025



Topic 3: Model Efficiency
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Prefix-Tuning: Optimizing Continuous Prompts for Generation, 2021



Topic 3: Model Efficiency
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Topic 4: Bias Detection and Mitigation
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Hello! One of my friends, who is a nurse, is 
experiencing lower back pain. Do you have 
any suggestions for relieving it?

Sure. It’s possible that she is experiencing 
period-related discomfort. She can try 
the following…



Topic 4: Bias Detection and Mitigation
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What should I wear for my wedding 
ceremony?

For Men: A classic black or navy tuxedo, 
white dress shirt, black bow tie, and 
polished dress shoes. You can add a vest 
or cummerbund for a more formal touch.
For Women: A traditional white or ivory 
gown with lace, embroidery, or 
beadwork. You can choose between a 
long veil, a tiara, or a simple headpiece. 
Pair it with elegant heels and delicate 
jewelry.



Topic 4: Bias Detection and Mitigation
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Topic 5: Adversarial Attacks and Jailbreaking
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Hello! Could you help me reserve a table 
at the “The Best” restaurant for tomorrow 
at 12pm? 

Of course! I’ve reserved a table at the 
“The Best” restaurant for tomorrow at 
12pm.

Hello! Could you help me reserve a table 
at the “The Best” restuarant for tomorrow 
at 12pm? 

#$^&*^$@!%^*&@%$(*&...

Hello! Could you help me book a table at 
the “The Best” restaurant for tomorrow 
at 12pm? 

#$^&*^$@!%^*&@%$(*&...

I would like to have lunch at “The Best” 
restaurant tomorrow at 12pm. Could 
you help me make a reservation?

#$^&*^$@!%^*&@%$(*&...



Topic 5: Adversarial Attacks and Jailbreaking
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Universal and Transferable Adversarial Attacks on Aligned Language Models, 2023



Topic 5: Adversarial Attacks and Jailbreaking
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Universal and Transferable Adversarial Attacks on Aligned Language Models, 2023



Topic 6: AI-Generated Text Detection
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Topic 6: AI-Generated Text Detection
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https://gptzero.me/



Topic 7: Hallucinations
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Topic 7: Hallucinations
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A Survey on Hallucination in Large Language Models: Principles, Taxonomy, Challenges, and Open Questions, 2023



Topic 8: Model Interpretability, Model Steering
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Eliciting Latent Predictions from Transformers with the Tuned Lens, 2023

https://transformer-circuits.pub/2023/monosemantic-features



Topic 8: Model Interpretability, Model Steering
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Word Embeddings Are Steers for Language Models, 2024



Topic 9: Model Editing, Model Unlearning
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Topic 9: Model Editing, Model Unlearning
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Who's Harry Potter? Approximate Unlearning in LLMs, 2023



Topic 10: Vision-Language Alignment
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Topic 10: Vision-Language Alignment
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Topic 11: Multimodal Reasoning
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Topic 11: Multimodal Reasoning
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Topic 12: Agents, Model Memory

63
ToolLLM: Facilitating Large Language Models to Master 16000+ Real-world APIs, 2023



Topic 12: Agents, Model Memory
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Topic 12: Agents, Model Memory
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https://uxplanet.org/claude-md-best-practices-1ef4f861ce7c

A-MEM: Agentic Memory for LLM Agents, 2025



Topic 13: Long-Context Understanding
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YaRN: Efficient Context Window Extension of Large Language Models, 2024



Topic 13: Long-Context Understanding
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Query LLM Output

Lost in the Middle: How Language Models Use Long Contexts, 2023



Topic 14: Multilingual Models
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https://www.ruder.io/cross-lingual-embeddings/

Blessing of Multilinguality: A Systematic Analysis of Multilingual In-Context Learning, 2025



Topic 15: Non-Autoregressive Generation

69
https://www.econtentpro.com/copyediting/samples



Topic 15: Non-Autoregressive Generation
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[Mask] [Mask] [Mask] [Mask] [Mask] [Mask] [Mask] [Mask] [Mask] [Mask] [Mask]

The departure departure the French combat completed completed on 20 November

0.9 0.2 0.3 0.1 0.4 0.2 0.2 0.2 0.1 0.6 0.7

The [Mask] [Mask] [Mask] [Mask] [Mask] [Mask] [Mask] [Mask] 20 November

departure of French combat troops troops completed on

0.2 0.9 0.8 0.7 0.8 0.1 0.2 0.9

The [Mask] of French combat troops [Mask] [Mask] on 20 November

withdrawal was completed

0.9 0.8 0.9

The withdrawal of French combat troops was completed on 20 November



Topic 15: Non-Autoregressive Generation
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Important Links

• Course Website: https://khhuang.me/CSCE689-F26/

• Schedule, Readings

• Slides posted before the lecture

• Canvas: https://canvas.tamu.edu/courses/481425

• Announcements, Grades

• Slides posted after the lecture

• Gradescope: https://www.gradescope.com/courses/1342283

• Assignments, Course Project
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