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Course Project – Midterm Report

• Due: 11/5

• Page limit: 4 pages (excluding reference)

• Format: ACL style

• The report 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.

• Current progress (preliminary results, baseline results, etc.)

• Next steps and expected timeline
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https://2023.aclweb.org/calls/style_and_formatting/


CLIP: Contrastive Language-Image Pre-Training
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LLaVA: Large Language and Vision Assistant
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ARO (Attribution, Relation and Order) Benchmark 
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ARO (Attribution, Relation and Order) Benchmark 
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Results
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More Analysis on Text-Image Retrieval
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More Analysis on Text-Image Retrieval
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Contrastive Pre-Training
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Solution: Composition-Aware Hard Negatives

• Generation of negative captions

• Generate a negative caption by swapping different linguistic elements: noun 
phrases, nouns, adjectives, adverbs, verb phrases

• Sampling strong alternative images

• Sample one of the K nearest neighbors as the strong alternative image
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NegCLIP
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Results
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What’s Up: Benchmarks with Spatial Reasoning Questions
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What’s Up: Benchmarks with Spatial Reasoning Questions
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Results
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Visual Analogies
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Visual Analogies
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Multimodal Models Struggle with Causal Reasoning
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Probing Task: Action Antonym
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Probing Task: Video Reversal
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Baseline Task: Object Replacement
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Results
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Vision Encoders Reveals Failure to Utilize Visual Information
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Vision Encoders Reveals Failure to Utilize Visual Information
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Vision Encoders Reveals Failure to Utilize Visual Information

30



31



Vision-Language Models are Bad at Spatial Reasoning
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What's "up" with vision-language models? Investigating their struggle with spatial reasoning, 2023



Concept Vanishing
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VLMs Have Center Bias: Grid Experiments
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VLMs Have Center Bias: Real Image Experiments
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Center

Off-Center



CLIP-Based Vision-Language Models
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Learning Transferable Visual Models From Natural Language Supervision, 2021

Alignment has problems!

Contrastive Language-Image Pre-Training



SpLiCE: Sparse Linear Concept Embedding
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Visual RepresentationsText Concepts

Learnable Weight

Interpreting CLIP with Sparse Linear Concept Embeddings (SpLiCE), 2024



Concept Vanishing in Image Embeddings
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Off-center concepts disappear in image embeddings



When Does Concepts Disappear?
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Image tokes: Index 1 for [CLS], other index for patches

[CLS]

Our conclusion: visual and text encoders are fine. 
The problem is the moment when [CLS] aggregate information



Post-Hoc Solutions
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Grounding + Visual Prompting

[CLS]
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Attention Redistribution



Post-Hoc Solutions Reduce Center Bias
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Questions?
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