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(1) Motivation

➢ Efficient VLMs Inference

Task: selecting the most informative 5% Vision Tokens  => Speed up x3

Query: What is in this image? ( 7 Tokens) Vision tokens: 2880!

Llava-Next



• Based on Language • Base on Visual  

VisionZIP (CVPR 2025)SparseVLM (ICML 2025)

(2) Previous Work



❑ Why Top-K Fails: The Redundancy Problem

Top-K Ranking Max-K-Coverage

❖ Preliminary: Max-K-Coverage

(3) Proposed Method: MMTok



(3) Proposed Method: MMTok



(3) Proposed Method: MMTok



Q: Is there a traffic light in the image? 

(3) Proposed Method: MMTok



• Marginal Gain Function

• NP-Hard Selection

• Greedy Selection

❖Submodular Function Maximization
(𝟏 − 𝟏/𝒆) Approximation Guarantee

(3) Proposed Method: MMTok



Marginal Gain Marginal Gain

(3) Proposed Method: MMTok



❑ Nine Benchmarks

✓ GQA

✓ MMBench

✓ MME

✓ POPE

✓ SQA

✓ VQAv2

✓ TextVQA

✓ MMMU

✓ SEED

✓ Superior performance on 9 datasets with 5 different VLM architectures.

(4) Experiments



✓ MMTok is better than all baselines, even better than the finetuned method,  VisionZip

(4) Experiments



✓ MMTok can be applied to Qwen-2.5-VL-7B, which contains the vision token merge layer.

(4) Experiments



✓ MMTok works well with an extremely aggressive compression ratio (99%+).

Reduce 99.3% ↓ 87.7% F1 with 4 tokens on POPE

(4) Experiments - Less Token



• Multimodal Coverage Achieve Best Performance

(4) Experiments - Ablation Study



• Multimodal Coverage Achieve Best Performance

(4) Experiments - Inference Efficiency



• Linear Time  Complexity:  0.7ms ~ 6.4ms

(4) Experiments - Inference Efficiency



• Speed Up 1.6 x for Qwen-2.5 –VL  on H100

(4) Experiments - Inference Efficiency



• MMTok performs well in multi-turn conversation

(4) Experiments



• Future Direction: Hardness-aware Vision Token Selection

(4) Experiments



★ A Training-free Framework to Speed Up Inference (3X) on  A6000

★ Maintain 95%+ performance of original VLMs 

(5) Application: Plug-and-Play in VLMs, then Speed up 3x
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