
Motivation

➢ Current MLLMs use CLIP-ViT, which captures global but not local 

patch relationships.

➢ Recent improvements like dynamic resolution and multi-encoder 

fusion boost features but increase visual tokens.

➢ Question: Can we enhance visual representation without 

adding many visual tokens?

Contribution

1. Visual spatial tokens 

enhance visual 

representation for MLLMs.

A small set of visual 

spatial tokens can

enhance visual-language 

understanding.

2. Two model variants handle diverse tasks.

3. Performance improvements on various multimodal benchmarks. 

General visual-language understanding

Visual spatial understanding Inference speed

LLaVA-SP with stonger vision encoder and novel MLLM

LLaVA-SP

Adds only six spatial visual tokens to enhance visual representations. 

Spatial Feature Extractor (SFE)

Uses convolutional kernels to extract visual spatial tokens from ViT 

patch features, capturing local spatial ordering.

Detail Feature Integrator (DFI)

DFI addresses SFE’s trade-off by injecting fine-grained features, 

capturing details without increasing visual tokens.
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