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• Identifying latent patterns in the interactions between visual and textual modalities within MLLMs

• Introducing HiMAP, a plug-and-play technique that reduces inference latency in MLLMs while 

maintaining performance

Contributions



Hypothesis Driven by Saliency Scores



Shift in Dominant Flow of Visual Information

• In shallow layers, image tokens inject visual information into instruction tokens, facilitating cross-

modal semantic representations for subsequent computations

• In deeper layers, image tokens consolidate residual visual information, refining the semantic 

representation within the visual modality



Shallow Layers: Visual Information Injection

• To examine how visual information is 

integrated into instruction tokens, we 

blocked the interaction between image 

and instruction tokens at specific layers 

of the model.

• We observed that perturbations in the 

shallow layers significantly degraded 

model performance, whereas 

disruptions in the deeper layers had a 

much smaller impact.



Deeper Layers: Intra-Visual Aggregation

• We compared the relative importance of 

visual-textual and intra-visual information 

flows across different model depths.

• We observed that disrupting intra-visual 

information flow in deeper layers resulted 

in more substantial deviations in 

prediction outcomes.



Hierarchical Modality-Aware Pruning



Hierarchical Modality-Aware Pruning



Quantitative Results: Prediction Performance

• Improved performance is observed in nearly all short-answer tasks

• Effectively showcases the precision of redundant token elimination



Quantitative Results: Inference Speed

• Compared to the baseline, inference is approximately 50% faster

• Compared to FastV, inference is around 25% faster



Conclusions

Phased Processing of Visual Information

• In shallow layers, strong interactions are observed between image tokens and 

instruction tokens, where most visual information is injected into instruction

• In deeper layers, image tokens primarily interact with each other, aggregating the 

remaining visual information

Hierarchical Modality-Aware Pruning

• Inference speed is approximately 50% faster than the baseline, and about 25% 

faster than FastV


