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Motivation

Vision Language Model

576 visual tokens ~40 text tokens

Improved Baselines with Visual Instruction Tuning, CVPR 2024. (LLaVA-1.5)

Are all visual tokens necessary?
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Motivation

Visual Token Compression

Visual 
Encoder

Visual Token

Visual Token

CLS Token

Text Token Visual-Text Attention

Visual Attention

FastV ECCV'24

VisionZip CVPR'24

Tokens with high saliency scores (text/vision attention) are retained
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Motivation

Limitations of Saliency-Based Methods
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Motivation

Our Results

• Better Performance at same token budget.

• Token reduction while maintain performance.

• Generalizability on LLaVA-1.5, LLaVA-NeXT and 

Video-LLaVA.
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Coverage Analysis

Motivation SCOPE
Coverage Analysis Scale-Invariant SCS Class-Balanced SCS

θ-Coverage Definition

Saliency Only Exhibits Low Coverage

Saliency-based method captures dominant 
information, it tends to overlook a substantial 
amount of semantic content.
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Reduce tokens before LLM
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Set-coverage for selected tokens

Experiment Results
Main Results Analysis Visualization



9

Motivation SCOPE
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Token-coverage Gain

how much additional coverage is achieved by selecting token v.
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Motivation SCOPE
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SCOPE score

Integration of saliency and coverage gain.

Coverage

Saliency
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Selected token SCOPE score
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Motivation

Results on 
LLaVA-1.5 7B
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Motivation

Results on 
LLaVA-Next 7B
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Motivation

Results on Video-LLaVA

Ablation Studies

Efficiency Analysis
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Motivation

Visualization of token pruning among different pruning strategies
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