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MethodIntroduction

Motivation

➢ Sensitivity-Aware Diversity Selection:

➢ ZOO-based Sensitivity Estimation:

ZOO-Prune: Zeroth-Order Gradient Estimation for Token Pruning

Experiments

Visual Token Pruning:

• VLMs suffer from visual token redundancy, leading to high inference cost

• Token pruning accelerates inference by discarding less informative tokens 

with only modest drops in accuracy

Existing pruning relies on:

• Attention scores, which can be unstable and biased

• Diversity heuristics, which ignore task relevance

They fail to capture how tokens affect model outputs.

This motivates a training-free, output-aware pruning strategy.

Token Sensitivity: directly quantify output changes under token perturbations

Zeroth-Order Estimation: use only forward passes, avoiding backpropagation

Projector as a Proxy for Visual Sensitivity: 

• The projector and vision encoder exhibit consistent token-importance rankings.

• ZO sensitivity is well aligned with first-order (FO) sensitivity.

KDE of Spearman Rank Correlations of Token Importance ZO vs. First-Order (FO) Token Ranking

Table1: Performance Comparison on LLaVA-1.5-7B

Table 2: Performance Comparison on LLaVA-1.5-13B Table 4: Ablation on Token Selection Metrics with LLaVA-NeXT-7B

Table 3: Performance Comparison on LLaVA-NeXT-7B Qualitative Comparison: Hyperparameter Analysis:

Inference Efficiency:

• Measures token importance via output changes

• Forward-only; no gradient required

• Provides an output-aware importance signal

• Combines sensitivity and diversity

• Preserves important and non-redundant tokens

• Remains robust under aggressive pruning
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