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• Everyone

• Paper summary due before the lecture

• Feedback form (bring a pen!)

• Presenters

• 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

Starting from Week 5 (Next Monday)
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Paper Summary

• A brief overview of the main objectives and contributions of the paper 

• Key methodologies and approaches used in the study 

• Significant findings and results 

• Strengths and weaknesses of the paper 
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Topic Presentation

• 30 min of presentation + 10 min of discussion

• 1 assigned + at least 2 self-selected papers published after 2024 (including 
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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Literature Review

• Due: Oct 1

• Page limit:  4-5 pages

• The literature review should cover the 4 suggested papers and at least 10 
additional papers published after 2024 (including 2024)

• The review should include: 

• Problem definition and importance of the topic. 

• Background and relevant context from previous works (with additional 
references, if applicable). 

• A comparative analysis of key methodologies and findings. 

• A critical evaluation of the strengths, limitations, and gaps in the literature. 

• A discussion of open problems and directions for future research. 
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Literature Review

• Paper 1 summary, Paper 2 summary, …, Paper N summary → Don’t do that

• A Survey of Large Language Model-Based Search Agents

• It’s High Time: A Survey of Temporal Question Answering

• A Survey of Inductive Reasoning for Large Language Models

• Table Question Answering in the Era of Large Language Models: A 
Comprehensive Survey of Tasks, Methods, and Evaluation

• Scaling Beyond Context: A Survey of Multimodal Retrieval-Augmented 
Generation for Document Understanding

• A Comprehensive Survey of Process Reward Models: Data Generation, Model 
Construction, and Usage
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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/


Course Project

• Sign-up

• https://docs.google.com/spreadsheets/d/1f02G04qbhnNnssrTylZTFX_MxcNy6
xTznYC5Tp8akdg/edit?usp=sharing

• The team and the topic can be different from topic study
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https://docs.google.com/spreadsheets/d/1f02G04qbhnNnssrTylZTFX_MxcNy6xTznYC5Tp8akdg/edit?usp=sharing
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Course Project – Proposal

• Due: 10/9

• Page limit: 2 pages (excluding references)

• Format: ACL style

• The proposal should include

• Introduction to the topic you choose and problem definition

• Related literature and overview of existing progress and challenges

• Proposed solutions, novelty, and expected contributions

• Evaluation metrics

• Planned implementation details, including dataset, models, codebases, etc.

• Expected timeline
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https://2023.aclweb.org/calls/style_and_formatting/


Text Similarity
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Retrieval-Augmented Generation (RAG)

• Information Retrieval + Large Language Models
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https://blog.gopenai.com/langchain-and-its-role-in-building-robust-rag-systems-2808b7e5ddb9



Large Language Models
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Retrieval-Augmented Generation (RAG)
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Retrieval-Augmented Generation (RAG)
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Question LLM Output

Question LLM Output
Retrieved

Documents



Why RAG?

• Knowledge Cutoff
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https://www.espn.com/mlb/story/_/id/48201228/team-usa-beats-canada-set-world-baseball-classic-semifinal-showdown-vs-dominican-republic

https://arena.ai/



Why RAG?

• Domain Knowledge
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Why RAG?

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



Why RAG?

• Private data
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Why RAG?

• Potentially leverage other modalities

• Knowledge base

• Tabular data

• Graphs

• …
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Retrieval-Augmented Generation (RAG)
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Retrieval-Augmented Generation (RAG)
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How to Train A Retriever?
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Dense Passage Retrieval for Open-Domain Question Answering, 2020



Dense Passage Retrieval (DPR)
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We will go hiking if tomorrow is a sunny day.

If it is sunny tomorrow, we will go hiking.

Similarity between two sentences

Similarity between query and documents

Dense Passage Retrieval for Open-Domain Question Answering, 2020



Dense Passage Retrieval (DPR)
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Dense Passage Retrieval (DPR)
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Dense Passage Retrieval (DPR)
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Retrieval-Augmented Generation (RAG)
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Vision + Language

• Image captioning
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https://github.com/danieljl/keras-image-captioning



Image Captioning with Encoder-Decoder Models
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Encoder-Decoder Model

Replace the text encoder 
as an image encoder



Recap: Convolutional Neural Network (For Text)
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Convolutional Neural Network (For Image)
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https://www.analyticsvidhya.com/blog/2020/10/what-is-the-convolutional-neural-network-architecture/



Pre-Trained CNN with ImageNet
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ImageNet: A Large-Scale Hierarchical Image Database



Encoder-Decoder: CNN-RNN
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Show and Tell: A Neural Image Caption Generator

Text embedding space and image 
embedding space can be aligned!



CNN + Attention LSTM
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Show, Attend and Tell: Neural Image Caption Generation with Visual Attention, 2015



Joint Visual and Textual Embeddings: VisualBERT

34
VisualBERT: A Simple and Performant Baseline for Vision and Language

Require an object detection model



Joint Visual and Textual Embeddings: VisualBERT
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VisualBERT: A Simple and Performant Baseline for Vision and Language



Visual Question Answering
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Making the V in VQA Matter: Elevating the Role of Image Understanding in Visual Question Answering



Visual Commonsense Reasoning
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From Recognition to Cognition: Visual Commonsense Reasoning



Natural Language Visual Reasoning
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A Corpus for Reasoning About Natural Language Grounded in Photographs



Pre-Trained CNN with ImageNet
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ImageNet: A Large-Scale Hierarchical Image Database



Vision Transformer
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An Image is Worth 16x16 Words: Transformers for Image Recognition at Scale



CLIP: Contrastive Language-Image Pre-Training
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Learning Transferable Visual Models From Natural Language Supervision



Training with Image-Caption Pairs
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Training Details
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Transformer

ResNet
Vision Transformer
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Zero-Shot Prediction
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Zero-Shot CLIP vs. Few-shot Linear Probes
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Image Retrieval with Text Query
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VideoCLIP
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VideoCLIP: Contrastive Pre-training for Zero-shot Video-Text Understanding



GLIP: Grounded Language-Image Pre-training
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Grounded Language-Image Pre-training



Object Detection and Text Grounding
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GLIP: Grounded Language-Image Pre-training
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Grounding Results
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Zero-Shot Grounding
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DesCo: Object Recognition with Language Description
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DesCo: Learning Object Recognition with Rich Language Descriptions



DesCo: Description-Conditioned
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Zero-Shot Grounding
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Encoder-Only vs. Encoder-Decoder

• Encoder-only

• CLIP, GLIP, DesCo, etc.

• Better for image-text retrieval

• Encoder-decoder

• Better for generation
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BLIP: Bootstrapping Language-Image Pre-training
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BLIP: Bootstrapping Language-Image Pre-training for Unified Vision-Language Understanding and Generation



A Unified Framework
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Contrastive Training
(Similar to CLIP)



A Unified Framework

59

Fuse Modalities



A Unified Framework
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Zero-Shot Image-Text Retrieval
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Image Captioning
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Visual Question Answering
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Visual Question Answering



BLIP-2: Frozen Image Encoders and Large Language Models
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BLIP-2: Bootstrapping Language-Image Pre-training with Frozen Image Encoders and Large Language Models



Vision-Language Representation Learning
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Vision-to-Language Generative Pre-Training
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LLaVA: Visual Instruction Tuning
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https://llava-vl.github.io/



GPT-Assisted Visual Instruction Data Generation
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Stage 1: Pre-training for Feature Alignment
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Train with Image-Text Pairs



Stage 2: Fine-tuning End-to-End
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Visual Chat (Visual Instruction Data) and Science QA



Examples
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LLaVA-OneVision
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https://llava-vl.github.io/blog/2024-08-05-llava-onevision/



LLaVA-OneVision
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https://llava-vl.github.io/blog/2024-08-05-llava-onevision/



LLaVA-NeXT-Interleave
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LLaVA-NeXT-Interleave: Tackling Multi-image, Video, and 3D in Large Multimodal Models



Qwen Series
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https://qwen.ai/

https://qwen.ai/research

Widely used in academic research

Multilingual and multimodal support
My personal take: Probably the strongest 

open-weight LLM/VLM right now

https://qwen.ai/


Questions?
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